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Summary

Local authorities are required to consider how they might have to adapt to climate change.  Adapting involves making decisions which are sustainable and making them at the right time to maximise the benefits and minimise the costs to the local authority and its communities.  Adaptation in the context of this work relates to making decisions which help local authorities plan to:

· Save costs

· Improve services

· Prepare for early interventions

· Minimise wasting money on low risks

· Regularly review all risks.

Recent Weather Events and Impacts

The Humber sub-regional Partnership authorities have, along with many other authorities across the country, undertaken a review of weather events and their impacts on local authority services and assets over the last 10 years, known as a Local Climate Impacts Profile (LCLIP).  From this work severe weather events have been identified and these have been characterised as one of 5 principal weather types:

· Incidences of extreme cold temperatures and/or ice and snow.

· Incidences of extreme high temperatures and/or heatwaves.

· Incidences of high winds and gales.

· Incidences of thunder, lightning and/or tornados.

· Incidences of excessive rainfall.

The LCLIP makes it clear that severe weather events have the potential to create a wide range of impacts across a range of local authority services with a diverse range of consequences.  

Changing Weather Patterns
Our regional weather patterns are changing.

For over 10 years the UK Government has identified climate change as one of the greatest threats to society and has supported scientific research to understand how the climate might change in Britain.  In 2002 projections were set out in what is known as UKCIP02.  Since then the projections have been updated with significantly more statistical climatic and weather data and these are now set out in what is know UKCP09 Climate Change Projections.  It is important to note that these are projections, they are not predictions and there remains a degree of uncertainty with them.  They are however the best estimate available to plan future service delivery.
Adaptation Planning

UKCP09 allows consideration of how our local climate might change over the next 100 years and allows particular date ranges to be considered.  This is important in planning terms because it helps to ensure that decisions are made at the most appropriate time, i.e. don’t make investment decisions prematurely and that they can be incorporated into the local authority business planning processes.
Humber Adaptation Risk Assessment
In developing any adaptation strategy and plan, one of the key steps involves assessing the risk to local authority services and assets.  

The Humber Climate Change Partnership comprising North East Lincolnshire Council, Hull City Council, East Riding of Yorkshire Council and North East Lincolnshire Council has worked collaboratively to undertake a Humber Adaptation Risk Assessment, facilitated by Maslen Environmental.  The Risk Assessment will help the local authorities plan and adapt their services and assets where necessary to the projected changes in local weather patterns as a result of climate change.  An important element of the work has been to develop a common approach and methodology which can be applied in more detail in each authority and to help identify where authorities can work collectively to improve services and save costs.  

A staged process was adopted in undertaking the risk assessment involving consultation with project partners and stakeholders.  Consultants developed the risk assessment methodology and a framework.  The risk assessment itself was completed by involving local authority staff and stakeholders in the process.  This enabled local people who have knowledge and expertise of services and assets to be involved through workshops.
The approach followed is illustrated below:
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The critical stages involved in the risk assessment included:

1. Identifying the receptors (risk areas for services and assets).
2. Describing the future weather and events that impacts on the receptors.

3. Describing the impact on the receptors.

4. Understanding the risk assessment – likelihood, impact, proximity and overall risk.
A detailed Risk Assessment framework has now been developed and this can be filtered to provide reports across a variety of criteria.  This is explored in detail in the main project report.  
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1 Background to Humber Adaptation Risk Assessment
1.1 Introduction
The Humber Climate Change Partnership, comprising officers from Hull City Council, East Riding of Yorkshire Council, North Lincolnshire Council and North East Lincolnshire Council has been working collaboratively to improve the understanding of the sub-regional local authorities’ vulnerability to the impacts of climate change. 

In 2010 the Partnership secured funding for a number of climate change projects within the sub-region including community engagement, mitigation and adaptation.

An initial piece of work focused on looking at how severe weather affects the sub-region through the completion of a Local Climate Impacts Profile (LCLIP).  The LCLIP provides a solid evidence baseline of recent weather conditions and the impact of extreme events on local residents and Local Authority services.

The Partnership commissioned a second piece of work to look at the risks posed by a changing climate on the sub-region’s assets and service delivery, resulting in a comprehensive risk assessment.

This risk assessment will support the four sub-regional local authorities in long-term planning and prioritisation of service delivery and asset maintenance in response to climate change over the short, medium and long-term.

1.2 National framework for risk assessment
The Climate Change Act 2008 made the UK the first country in the world to have a legally binding long-term framework to cut carbon emissions.  It also created a framework for building the UK’s ability to adapt to climate change, including:

· A UK wide Climate Change Risk Assessment that must take place every five years

· A national adaptation programme which must be put in place and reviewed every five years to address the most pressing climate change risks to England.  The Local Adaptation Advisory Panel (LAAP), led by and to support local government has a role in influencing the national approach.

· A mandate giving the government the power to require ‘bodies with functions of a public nature’ and ‘statutory undertakers’ (eg water and energy utilities) to report on what they are doing to address the risks posed by climate change to their work. 

· The Act also introduced an Adaptation Sub-Committee (ASC) of the independent Committee on Climate Change.  The role of the ASC is to provide advice, analysis, information and other assistance in relation to:
· Requests from the national authorities (of England, Wales, Scotland and Northern Ireland) for advice on adaptation

· The preparation of the UK Climate Change Risk Assessment including methodology and conclusions.  

· The implementation of Her Majesty’s Government’s Adaptation Programme (for England and reserved matters) 

National Indicator 188 (NI 188) – Planning to Adapt to Climate Change was introduced as part of the last Government’s performance management framework for local government.  Its purpose was to encourage local government to engage, with its partners, in the process of thinking about the impacts of climate change in their area, to develop a proper understanding of the risks across different sectors and to create and implement action plans to address these.  It recognised that this was a process, rather than a quantifiable outcome, and therefore the indicator was constructed around a series of levels.

The different levels of National Indicator 188 are: 

Level 0 – Getting started

Level 1 – Public commitment and impact assessment

Level 2 – Comprehensive Risk Assessment

Level 3 – Comprehensive action plan

Level 4 – Implementation, monitoring and continuous review

The reported levels attained in 2009 for the four Humber sub-regional Local Authority areas are:

Hull



2

North East Lincolnshire

0

North Lincolnshire

0

East Riding of Yorkshire

1

None of the authorities included NI 188 in their Local Area Agreement.

The Humber sub-region has the aspiration of achieving Level 3 of NI 188.  Characteristics of authorities that have attained this level are:
Level 3: Comprehensive action plan and prioritised action in all priority areas: 

The Authority has embedded climate impacts and risks across council decision making.  It has developed a comprehensive adaptation action plan to deliver the necessary steps to achieve the existing objectives set out in council strategies, plans, investment decisions and partnership arrangements in light of projected climate change and is implementing appropriate adaptive responses in all priority areas.  This includes leadership and support for LSPs in taking a risk based approach to managing major weather and climate vulnerabilities/opportunities across the wider local authority area. 

Examples of evidence that will support achieving Level 3 include:
· Action plan developed and published

· Nottingham Declaration accreditation at a higher level 

· Detailed understanding of risk and action taken to embed relevant adaptation response in council strategies, plans, partnerships and operations by all department/service heads where weather and climate risks have been identified.

· Initial cost analysis undertaken and potential sources of funding identified for major vulnerabilities

· LSPs feel fully engaged and action plan includes commitment from authority and LSP 

· Pooling of skills, knowledge and resource across LSP

· Consultation with authorities responsible for climate change management and others who can provide advice on good practice e.g. Environment Agency, Natural England, Defra.

With the abolition of the Local Government Performance Framework there is no longer a requirement to follow NI 188.  Nevertheless several authorities in England have continued to work on the indicator, because they have found it to be a useful mechanism for understanding the potential impacts of climate change on their area and the implications for service delivery.

Part of attaining Level 3 consists of an assessment of the risks and opportunities for different sectors that changes in climate change will bring and the identification of priority actions, the focus for this project.
1.3 Background Research and Evidence
The Humber Climate Change Risk Assessment approach has been informed through the analysis of a wide range of data, including 
· UK Climate Change Risk Assessment
· Yorkshire and Humber Climate Change Adaptation study

· A selection of Risk Assessments, including West Yorkshire, Staffordshire, and Worcestershire.

· LCLIP and Risk Assessment frameworks for Hull, North East Lincolnshire, North Lincolnshire and the East Riding of Yorkshire

· UK CIP and UK CP09 support tools and case studies

· NI 188 methodology and Adapting to Climate Change Guidance notes for NI 188
· Nottingham Declaration website support
· Adapting to Climate Change: Local areas action, CAG Consultants

· Defra website guidance

The UK Climate Change Risk Assessment 2012 is developing methodologies for risk assessment as part of its overall programme (such as the UK 2012 Climate change Risk Assessment Sectors summary Report, April 2010).  Other work on methodologies has been carried out by UK CIP (UK CIP Adaptation Wizard) and on the Nottingham Declaration website www.energysavingtrust.org.uk/nottingham in support of the National Indicator NI 188.  Further developmental work has been undertaken by many local authorities and through regional studies, such as in the North East, Yorkshire and Humber, East Midlands and West Midlands.  Developments in methodologies are also emerging in reports currently being produced under the Adaptation Reporting Power of the Climate Change Act.  

Contingency planning approaches are led by the Cabinet Office, with guidance on community Resilience Planning available at http://www.cabinetoffice.gov.uk/content/community-resilience.  Community Resilience Planning is led by local authorities.  In the Humber sub-region the four local authorities work together through the Humber Emergency Planning Service http://www.heps.gov.uk
1.3.1 UKCP09 Probability Evidence
UKCP09 provides the source evidence for this risk assessment.  Only the medium emission data set was used following agreement with the client team, rather than all three data sets, in order to provide a simple, practical and manageable approach.

1.3.2 Changing Weather Patterns

Our regional weather patterns are changing.

For over 10 years the UK Government has identified climate change as one of the greatest threats to society and has supported scientific research to understand how the climate might change in Britain.  In 2002 projections were set out in what is known as UKCIP02.  Since then the projections have been updated with significantly more statistical climatic and weather data and these are now set out in what is know UKCP09 Climate Change Projections.  It is important to note that these are projections, they are not predictions and there remains a degree of uncertainty with them.  They are however the best estimate available to plan future service delivery.

In 2009 a Yorkshire and Humber regional report – Weathering the Storm – examined some of the likely impacts of climate change across the region.  This report used the UKCIP02 data and considered projected climate change for the region into the period around the 2050s.  It considered the impacts against 8 regional themes:

· Flooding

· Erosion

· Ground and minewaters

· Biodiversity

· Business and the economy

· Infrastructure

· Public and voluntary services

· Health and welfare

Although the report was based on UKCIP02 it considered the UKCP09 projections as being ‘broadly similar’ in both the direction and magnitude of changes for rainfall and temperature, however, it did note that the projected changes in UKCP09 for drought, heatwaves and extreme heavy rainfall are substantially larger and as a consequence adaptation actions might need to be implemented sooner than set out in the report.

The Weathering the Storm report identified the following changes in weather patterns across the region.  Some of the key ones which could affect the Humber local authorities include:

· Extreme hot temperatures will increase by around 3.4 .

· Summer average rainfall could be 25% less.

· Dry spells comprising 20 consecutive days - 250% increase in likelihood.

1.3.3 Adaptation Planning

UKCP09 allows us to consider how our local climate might change over the next 100 years and allows particular date ranges to be considered.  This is important in planning terms because it helps you to ensure that decisions are made at the most appropriate time, i.e. don’t make investment decisions prematurely.
1.3.4 Yorkshire and Humber Climate Change Adaptation Study
The Yorkshire and Humber Climate Change Adaptation study provides localised information on:

· The projected climate changes that the region will face by the 2050s;

· How these climate changes will impact on the region’s society, buildings, infrastructure, biodiversity, public services, businesses and key economic assets; and

· What needs to be done by organisations now to adapt to these predicted impacts and make the region more robust to the projected climate changes.

· It also provides sub-regional and local area reports, including for the Humber sub-region and the four authorities.

The West Yorkshire Adaptation Action Plan considers 3 date ranges – 2020s, 2050s, 2080s, these same date ranges were used for the Humber Climate Change Partnership Risk Assessment.  This West Yorkshire Plan identifies major impacts from the greater frequency and magnitude of the following:

· Flooding

· Higher summer temperatures and heatwaves

· Drought 

· Storms

It identifies the following future climatic conditions:

· Increased summer temperatures

· Decreased summer rainfall

· Increased winter temperatures

· Increased winter rainfall

· Increased rainfall intensity

· Increased storminess

In addition applicable to the Humber region the local authorities also need to consider:

· Sea level rise

· Storm surges

· Coastal erosion

· On the positive side:

· Decreases in snow and ice

· Lengthening growing seasons benefiting agriculture and forestry

· Decreased number of cold days

A list of background documents and websites that have informed the Risk Assessment approach can be found in Appendix A.  
2 Methodology

2.1 Humber Climate change Risk Assessment Framework
A staged process was adopted in undertaking the risk assessment based on a framework approach and consultation with project partners and stakeholders.  The method applied was to break the risk assessment into component parts for research and consultation, providing clarity about the issues that needed to be addressed at each stage.

Whilst consultants developed the framework and provided expertise, advice, examples and support, the risk assessment itself was completed by involving local authority staff and stakeholders in the process.  This enabled local people who have knowledge and expertise about services and assets in their area to be involved through one to one consultation and two stakeholder workshops, following the approach outlined below:
Figure 2‑1: Risk Assessment Approach
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A framework approach was designed at the outset to allow the risk assessment to be searched and sorted across a wide variety of aspects, for example by different receptors, climatic impact, service area or asset, the risk, the timescale, the evidence, etc.  This also allows selected information to be extracted and presented for different purposes.
The stages involved in developing the risk assessment included:

5. Identifying how climate change affects local authority services and assets

a. Identifying a hierarchy of receptors (risk areas for services and assets)

b. Using descriptors to describe the future weather and events that impacts on the receptors

c. Describing the impact event on the receptors

d. Highlighting whether there are known thresholds

e. Describing the consequences for the receptor

f. Describing the consequences for the local authority

6. Undertaking the risk assessment

g. Likelihood, impact, proximity and overall risk

h. Mitigation in place

i. Residual risk

j. Target risk

7. Consideration of potential responses and the quality of the evidence used for the risk assessment

k. Potential response

l. Cost

m. Evidence source

n. Pedigree of evidence

o. Opportunity for joint authority working

The consultancy team prepared the receptor framework and carried out the risk scoring process, with testing of the concept undertaken at two workshops.  Stage 1, receptor definition was explored with project stakeholders at a workshop in May 2011 and testing and refinement of the risk scoring process for Stages 2 and 3 was undertaken at a second stakeholder workshop in June 2011.  Details of the workshops and process of testing the methodology can be found in Appendix D.
2.2 Identifying how climate change affects local authority services and assets
In order to undertake a risk assessment it is first necessary to determine how climate change affects local authority assets and services by identifying the receptors (risk areas) followed by describing the climate change impacts on them and the local authorities.  There is also a further stage describing the consequences for local authorities.

2.2.1 Identifying a hierarchy of receptors (risk areas for services and assets)

Receptors (risk areas for services and assets) were identified through a hierarchy of four levels.  This system was used to ensure that all the key areas were identified.

Level 1 receptors are the broad service areas identified for the risk assessment:
· Highways

· Built environment

· Natural environment

· Public health and social care

· Waste

· Back office

· Business

Level 2 receptors are the main delivery areas within each service area.
Level 3 receptors are the specific service areas and assets affected.
Level 4 receptors are optional, but provide an opportunity to identify receptors that are specific to a location, including critical assets such as ports and airports.

See Appendix B for details of receptors.

2.2.2 Using descriptors to describe the future weather and events that impacts on the receptors
Descriptors of the specific weather and sea level events were identified from UKCP09 projections relevant to the Humber sub-region, see Appendix C for further details.  The most relevant descriptors were identified for each receptor.  In many cases more than one climatic condition will affect each receptor, and these are listed separately, except where they act in combination.  
Future climatic condition

8. Increase in Sea Level

9. Increased summer temperatures

10. Increased summer temperatures and likelihood of heatwaves

11. Reduced summer rainfall

12. Increased summer temperatures and likelihood of droughts

13. Increase in storminess

14. increased winter rainfall

15. increase in high intensity rainfall events

16. Increase in winter extreme events

17. Increase in mean winter temperatures

18. Increase in sea temperature

19. Combination of all projected changes

Each receptor has been risk assessed against the UKCP09 climate projections and the associated impacts and consequences identified.
Table 2‑1: Summary of Future Climatic Conditions in Humber Sub-region
	Future Climatic condition 
	2020 
	2050 
	2080 

	Increased summer temperature 
	+ 1.3°C 
	+ 2.3°C 
	+ 3.3°C 

	Decreased summer rainfall 
	- 8% 
	- 19% 
	- 23% 

	Increased winter temperature 
	+ 1.3°C 
	+ 1.9°C 
	+ 2.9°C 

	Increased winter rainfall 
	+ 4% 
	+ 11% 
	+ 15% 

	Increased storminess 
	Slight increase overtime (low confidence) 

	Increased rainfall intensity 
	Slight increase overtime (high confidence) 


Source: Weathering the storm: Yorkshire and Humber regional adaptation study, 2009
Data for the Humber local authorities from the same report suggest that over the next 50-100 years there could be changes of:

· A rise in maximum summer temperatures by 2-4°c.
· The warmest day of the year to rise by 4°c.
· Increased occurrence of ‘mini heat waves’.
· Summer rainfall may decrease by on average 20%.
· Winter rainfall may increase on average by 20%.
· Extreme storms may be more frequent and intense with rainfall events in excess of 150-200mm in one day leading to increased flooding events.
· Sea levels may rise by 38-45cm.
2.2.3 Describing the impact event on the receptors

Descriptions of the impact on receptors (service areas and assets) were provided for each identified impact.  These are very short statements describing the nature of the impact, such as “Potential impacts on working conditions, travel to and from work”, “Changes in waste composition, increasing risk of odours, dust, flies and vermin” and “Localised flooding, road closures”.

2.2.4 Highlighting whether there are known thresholds

A threshold is the point where an event, such as temperature, starts to have a significant impact.  For some issues these are known, have been well researched and codified, such as wind speeds on the Humber Bridge that will lead to its closure.  For other issues, thresholds are either unknown or are complex.  For ecological systems, for example, there are a range of different types of threshold (linear, logarithmic, stepped, etc) and these frequently work in combination, making the determination of practical, quantitative thresholds difficult.  For the purposes of the risk assessment this is shown as a simple √ or X to demonstrate whether this information is known.  The absence of a mark indicates that it is not known whether there is, or is not, a threshold.
2.2.5 Describing the consequences for the receptor

In order to understand the nature of the impact of events on services and assets, a common set of descriptors were identified.  These are each given a column and the appropriate descriptions selected for each event.  It should be noted that the study was focussed on adverse impacts and not beneficial impacts arising from change, however where positive consequences were recorded in the workshops some of these are referred to in a note in the final risk assessment framework. 
The descriptors are:

p. Damage and/or financial cost

q. Physical injury

r. Human health impacts

s. Quality of life reduced

t. Disruption

u. Financial benefits

v. Biodiversity reduced

w. Natural resources depleted

x. Long-term behavioural and process change

2.2.6 Describing the consequences for the local authority

Two further columns have been provided in the risk assessment spreadsheet to allow for more information to be recorded, should it be necessary.  These are “LA consequences” where information such as “Poor weather affects commuters to work, causing disruption” can be recorded that amplifies the issues and “Detail”, where any further information can be inserted.

2.3 ‘Assessing the Risk’ Described
This section (2.3) describes the risk assessment process within the overall framework. 
2.3.1 Likelihood, impact, proximity and overall risk

A risk assessment involves three elements, an evaluation of likelihood (probability), impact and proximity followed by overall risk.
20. Likelihood is the probability that an event will occur

21. Impact is a measure of the severity of an event
22. Proximity is the probability of when an event will occur

In a climate change context, an event may not be something well defined, such as a storm; it may also include periods of different weather, such as higher temperatures and long lasting events such as sea level rise.

There are endless permutations of how to describe Impact and Likelihood, each tailored to the particular circumstances being addressed.  However, there are two key sources that most of these relate to, “Cabinet Office, Emergency Preparedness: Guidance on Part 1 of the Civil Contingencies Act 2004 its associated Regulations and non-statutory arrangements” and “UK CP 09”.
The risk assessments for climate change adaptation have similarities to those for contingency planning, with the distinction that:

· All risks to service delivery and asset management are identified, not just emergencies

· Risks are considered over a range of time periods, such as to 2020, 2050 and 2080 and not just during the next 5 years
Likelihood

Likelihood is the probability of an event occurring.  As with “Impact”, risk assessments use a scoring system to enable comparisons to be made.  Again, different assessments use a variety of scoring systems.

For this methodology, it refers to the likelihood of Future Weather Conditions & Events (column E) resulting in Impacts on the Receptor (column F).  This will need to take account of the UK Climate Projections (UK CP09) at 1.2 above.

Table 2‑2: Likelihood Risk Rating
	Likelihood

	Definition 
	Scale 
	Value 

	Almost Certain 
	More likely to happen than not 
	> 50 % chance 
	5 

	Likely 
	Fairly likely to occur 
	20 – 50 % chance 
	4 

	Unlikely 
	Possible it may occur 
	10 – 20 % chance 
	3 

	Rare 
	Low, but not impossible 
	5 – 10 % chance 
	2 

	Highly Unlikely 
	Very low, but not impossible 
	1 – 5 % chance 
	1 


Source: From Severn Trent’s Adaptation Report 2011, based upon the UKCP09 range of probabilities.  Note that this coincides with the Likelihood scoring scale in Cabinet Office, Emergency Preparedness: Guidance on Part 1 of the Civil Contingencies Act 2004 its associated Regulations and non-statutory arrangements, Annexe 4D, but presented slightly differently

Impact

Whilst most climate change adaptation risk assessments use five criteria, some use four (such as Worcestershire and Liverpool) and for contingency planning some use ten, such as North East Lincolnshire.  Five criteria have been selected for this project in order to be able to outline the range of impacts, whilst retaining clarity.  It also has the benefit of broadly aligning with the methodology followed across the rest of Yorkshire and the East Midlands.

In order to be able to use the criteria consistently and accurately, it is common to set out descriptors for each criteria.  These are highly variable from one study to another.  Based upon the assumption that the threat does occur, the threat or opportunity level recorded is the highest of all the categories.

The methodology selected to score and describe impacts is based on the Cabinet Office, Emergency Preparedness: Guidance on Part 1 of the Civil Contingencies Act 2004 its associated Regulations and non-statutory arrangements, Annexe 4D.  This was modified with an additional category ‘Amenity’ to more fully account for Local Authority responsibilities.
Table 2‑3: Impact Criteria Table
	Level
	Descriptor
	Categories of impact
	Description of Impact

	1
	Insignificant
	Health
	· Insignificant number of injuries or impact on health

	
	
	Social
	· Insignificant number of persons displaced and insignificant personal support required

· Insignificant disruption to community services, including transport services and infrastructure

	
	
	Economic
	· Insignificant impact on local economy

	
	
	Environment
	· Insignificant impact on the environment

	
	
	Amenity
	· Insignificant impact on local and individual’s amenities.



	2
	Minor
	Health
	· Small number of people affected, no fatalities, and small number of minor injuries with first aid treatment

	
	
	Social
	· Minor damage to properties

· Minor displacement of a small number of people for less than 24 hours and minor personal support required

· Minor localised disruption to community services or infrastructure, less than 24 hours

	
	
	Economic
	· Negligible impact on local economy and cost easily absorbed

	
	
	Environment
	· Minor impact on the environment and no lasting effects

	
	
	Amenity
	· Minor impact on amenities with no lasting effects, impact on small groups of individuals

	3
	Moderate
	Health
	· Moderate number of fatalities with some casualties requiring hospitalisation and medical treatment and activation of MAJAX, the automated intelligent alert notification system, procedures in one or more hospitals

	
	
	Social
	· Damage that is confined to a specific location, or to a number of locations, but requires additional resources

· Localised displacement of more than 100 people for 1-3 days

· Localised disruption to infrastructure and community services

	
	
	Economic
	· Limited impact on the local economy with some short-term loss of production, with possible additional clean-up costs

	
	
	Environment
	· Limited impact on the environment with short-term or long-term effects

	
	
	Amenity
	· Localised and community scale short-term impacts on local amenities.

	4
	Significant
	Health
	· Significant number of people in affected area impacted with multiple fatalities, multiple serious or extensive injuries, significant hospitalisation and activation of MAJAX procedures across a number of hospitals

	
	
	Social
	· Significant damage that requires support for local responders with external resources

· 100 to 500 people in danger and displaced for longer than 1 week.  Local responders require external resources to deliver personal support

· Significant impact on and possible breakdown of delivery of some local community services

	
	
	Economic
	· Significant impact on local economy with medium-term loss of production

· Significant extra clean-up and recovery costs

	
	
	Environment
	· Significant impact on the environment with medium to long-term effects

	
	
	Amenity
	· Local amenities significantly impacted for a prolonged period of time

	5
	Catastrophic
	Health
	· Very large numbers of people in affected area(s) impacted with significant numbers of fatalities, large number of people requiring hospitalisation with serious injuries with long term effects

	
	
	Social
	· Extensive damage to properties and built environment in affected area requiring major demolition

· General and widespread displacement of more than 500 people for prolonged duration and extensive personal support required

· Serious damage to infrastructure causing significant disruption to, or loss of, key services for prolonged period.  Community unable to function without significant support

	
	
	Economic
	· Serious impact on local and regional economy with some long-term, potentially permanent, loss of production with some structural damage

· Extensive clean-up and recovery costs

	
	
	Environment
	· Serious long-term impact on the environment and/or permanent damage

	
	
	Amenity
	· Regionwide amenities seriously impacted


Categories of impact
Most categories of impact are relatively easy to understand the definition and potential impact.  The amenity impacts scale draws on definitions generally used in Town and Country Planning.  

Amenity can be described as the pleasant and normally satisfactory aspect of a location which contribute to its character and enjoyment by residents and visitors.  Anything that might be described as ugly, dirty, noisy, overcrowded, odorous or uncomfortable may injure the interests of amenity.

Proximity

UK CP09 provides standardised time intervals:

1961 to 1990 – the baseline period 

2010 to 2039 – the 2020s;

2020 to 2049 – the 2030s;

2030 to 2059 – the 2040s;

2040 to 2069 – the 2050s;

2050 to 2079 – the 2060s;

2060 to 2089 – the 2070s;

2070 to 2099 – the 2080s
For the purposes of this risk assessment, in line with many others, the following intervals have been used:

2010 to 2039 – 2020;

2040 to 2069 – 2050;

2070 to 2099 – 2080

Risk rating matrix

In order to gain an understanding of the level of risk, and in order to make comparisons, a simple matrix is generated for each risk by multiplying severity of impact against Likelihood (probability).  The matrix chosen is the Cabinet Office, Emergency Preparedness: Guidance on Part 1 of the Civil Contingencies Act 2004 its associated Regulations and non-statutory arrangements, Annex 4F.  In addition to the number scores, four categories of risk are used, from “Low Risk” to “Very High Risk”.  These are to help identifying those issues that require attention.  The “Impact” element of a score is weighted more heavily than the “Likelihood”, which can result, for example, in a score of 12 being categorised as either Very High Risk or High Risk.

When determining the risk score and whether it falls within a medium or high risk box, always select likelihood score first, followed by the impact.

Table 2‑4: Risk Rating Matrix

	Impact
	Catastrophic

(5)
	5
	10
	15
	20
	25

	
	Significant (4)
	4
	8
	12
	16
	20

	
	Moderate (3)
	3
	6
	9
	12
	15

	
	Minor 

(2)
	2
	4
	6
	8
	10

	
	Insignificant (1)
	1
	2
	3
	4
	5

	
	
	Negligible (1)
	Rare

(2)
	Unlikely (3)
	Possible

(4)
	Probable (5)

	
	
	Likelihood


Key

	
	Very High Risk

	
	

	
	High Risk

	
	

	
	Medium Risk

	
	

	
	Low Risk


2.3.2 Mitigation in place

Evaluating risk is important, but if mitigation has already been put in place then this needs to be accounted for.  A short description is required of any mitigation undertaken, or planned (indicating expected completion date)

2.3.3 Residual risk

Where mitigation has taken place there may still be a risk left, the residual risk.  This column provides an opportunity to record the residual overall risk (Likelihood X Impact).

2.3.4 Target risk

Target risk is the level of risk (Likelihood X Impact} that the organisation is willing to accept.  If it is higher than the residual risk, further mitigation may be required.  This column provides the opportunity to record Target risk.

2.4 Potential responses and the quality of the evidence used for the risk assessment

The third stage and element of the overall framework is to collect information during the risk assessment process that will be useful in preparation for developing action plans and to gain a better understanding of the quality of the evidence.

2.4.1 Potential response

Whilst completing the risk assessment, this column is used to identify potential responses, where they are already known.  This will allow for further consideration, along with other potential responses at a later stage.
2.4.2 Cost

Where a potential response has a known cost or can be estimated, it should be identified here.  A combination of the likely costs and response impact can be achieved by using any combination of numbers and letters below.

1. Reduced costs/financial gain

2. No/low cost – under £1,000,000

3. High cost – Over £1,000,000

4. Uncertain – further work is required to determine the likely cost

A. Low regrets – measures are likely to be low cost, but have potentially large benefits

B. Win-win – measure contributes to climate change adaptation and also delivers other benefits

C. Early action – Expenditure is required now to prevent significant long term risk or save more expenditure later

D. Later – Expenditure will be required, but it can be delayed without significant impact

E. Unknown

2.4.3 Evidence source

An important consideration is the evidence for the identified risk.  This column is available to record known evidence about the impact on receptors (Column E), such as reports on particular topics.  Doing this will identify gaps in the evidence base where further work is required to understand the risks and opportunities.

2.4.4 Pedigree of evidence

Knowledge about the quality of the evidence about impacts on receptor can also be helpful in when making decisions on areas that need further work.  The 2012 Climate Change Risk Assessment Sector Summary Report, April 2010, provides a pedigree scoring system, from which the scoring system below is derived:

0 - Non-expert opinion, unsubstantiated workshop discussion with no supporting evidence

1 - Expert view based on limited information, e.g. anecdotal evidence

2 - Estimation of potential impacts, using accepted methods and with some agreement 
3 - Reliable analysis and methods, subject to peer review and accepted within a sector as 'fit for purpose'
2.4.5 Opportunity for joint authority working

There may be particular opportunities for local authorities to work together on particular risks or opportunities.  This column should be used to record these.
3 Risk Assessment Toolkit
3.1 How to Complete the Risk Assessment
The risk assessment has been created as an Excel spreadsheet document, see Section 4.  A step by step example of completing the risk assessment is shown below, using the example of Local Authority Back Office Services.  
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Increased summer temperatures 

√ √ √

Increased summer temps with 

heatwaves

√ √ √ √

Increase in storminess

√ √ √ √

Increased winter rainfall

√ √ √ √

Increase in high intensity rainfall 

events

√ √ √ √

Increase in winter extreme events

√ √ √ √

Increased exposure 

to uncomfortable 

temperatures and 
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Increased exposure 

to potentially 
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Human 
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Financial benefits

Biodiversity reduced
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Long-term behavioural and 

process change

 LA Consequences Detail

Increased summer temperatures 

√ √ √

Workers uncomfortable, sunburn, dehydration, skin 

cancer.  Potentially lower productivity and loss of service 

delivery Potential liability

Increased summer temps with 

heatwaves

√ √ √ √

Workers uncomfortable, sunburn, dehydration, skin 

cancer.  Potentially lower productivity and loss of service 

delivery Potential liability

Increase in storminess

√ √ √ √

Workers at risk of injury Potential liability

Increased winter rainfall

√ √ √ √

Workers at risk of injury Potential liability

Increase in high intensity rainfall 

events

√ √ √ √

Workers at risk of injury Potential liability

Increase in winter extreme events

√ √ √ √

Workers at risk of injury Potential liability

Increased exposure 

to uncomfortable 

temperatures and 

sunlight

Increased exposure 

to potentially 

dangerous working 

conditions

Human 

Resources - 

Open air 

workers
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Likelihood

Impact

Risk (Likelihood x Impact)

Likelihood

Impact

Risk (Likelihood x Impact)

Likelihood

Impact

Risk (Likelihood x Impact)

Increased summer temperatures 

√ √ √ 3 3 9 4 3 12 5 3 15

Increased summer temps with 

heatwaves

√ √ √ √ 3 3 9 4 3 12 5 3 15

Increase in storminess

√ √ √ √ 3 3 9 4 3 12 4 3 12

Increased winter rainfall

√ √ √ √ 3 3 9 4 3 12 5 3 15

Increase in high intensity rainfall 

events

√ √ √ √ 3 3 9 4 3 12 4 3 12

Increase in winter extreme events

√ √ √ √ 3 3 9 4 3 12 4 3 12

Proximity

2020                 (2010 

- 2039)

2080                (2070 - 

2099)

Human 

Resources - 

Open air 

workers

2050                     

(2040 - 2069)



Receptor Consequences
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4 The Humber Climate change Risk Assessment 
4.1 Risk Assessment Framework
The following pages are extracted from the Risk Assessment Framework as submitted to the Humber Climate Change Partnership on 6th July 2011.
4.1.1 Highways

[image: image4.emf]Level 2 Receptor

Level 3 Receptor AffectedLevel 4 Spa

Future Weather 

Conditions & 

Events

Impact Event on 

Receptor

Threshold 

Known?√/

X

Damage and/or 

financial cost

Physical injury

Human health impacts

Quality of life reduced

Disruption

Financial benefits

Biodiversity reduced

Natural resources 

depleted

Long-term 

behavioural and 

process change

 LA Consequences Detail

Likelihood

Impact

Risk (Likelihood x 

Impact)

Likelihood

Impact

Risk (Likelihood x 

Impact)

Likelihood

Impact

Risk (Likelihood x 

Impact)

Mitigation in Place Residual risk Target risk Potential Response

Cost

Evidence source Pedigree of evidence

Opportunity for joint authority 

working

Increased 

summer temps 

with heatwaves

Roads melting, temporary 

road closures

√ √

Public transport affected, road 

users inconvenienced, delays to 

other public services, need to 

spread grit to reduce melting 

problems, traffic speed impacted.

2 3 6 3 3 9 5 3 15

Evaluation of roads most at risk eg 

taking acount of aspect (southerly), 

composition, use.  Devise 

mitigation eg dusting and revised 

specification for top dressing and 

relaying.  Clarify road network that 

falls within Local Authority 

responsibility.

4. E LCLIP, anecdotal 1 Joint working desirable

Increasing high 

intensity rainfall 

events

Localised flooding, road 

closures

√

Public transport affected, road 

users inconvenienced, delays to 

other public services & 

emergency services.

4 3 12 4 3 12 4 3 12

Surface Water Management Plans, 

local Flood Risk Plans, Flood 

Warnings, gully maintenance 

programme

Plans in place for diversions, etc.  

Critical points in the network - 

manage and evaluate/improve 

drainage systems

4. E

LCLIP, anecdotal, Surface 

Water Management Plans, 

Flood Risk Assessments

1 & 3 Joint working desirable

Increasing high 

intensity rainfall 

events

Localised pollution of 

watercourses

√ √

Public transport affected, road 

users inconvenienced, delays to 

other public services & 

emergency services.

4 3 12 4 3 12 4 3 12

Surface Water Management Plans, 

local Flood Risk Plans, Flood 

Warnings, gully maintenance 

programme

At critical points develop water 

storage, wetlands, reedbeds to 

attenuate flow and absorb pollutants

4. E

LCLIP, anecdotal, Surface 

Water Management Plans, 

Flood Risk Assessments

1 & 3 Joint working desirable

Increase in 

storminess

Roads impassable and 

safety compromised 

debris on the carriage way, 

trees, branches etc

√ √ √

Disruption to traffic network, potential for 

accidents

Public transport affected, road 

users inconvenienced, delays to 

other public services & 

emergency services.

4 3 12 4 3 12 4 3 12

Roadside trees checked for safety 

and managed to reduce risks, 

signage to make drivers aware of 

hazardous exposed locations

nil deaths arising from 

LA asset management

Emergeny and contingency 

planning for users and highway 

managers.  Review  roadside 

maintenace programme.  

2.E LCLIP, anecdotal 1 Joint working desirable

Increase in winter 

extreme events

Roads impassable and 

safety compromised with 

follow-on damage to 

assets

√ √ √

Disruption to traffic network, potential for 

accidents and claims, financial cost of 

repairs, potential for failure of traffic 

management systems, reputation.

Public transport affected, road 

users inconvenienced, delays to 

other public services & 

emergency services.

4 4 16 4 4 16 4 4 16

Emergeny and contingency 

planning for users.  Review impact 

on road maintenace programme.  

Consider specifications for 

refurbishment

4. E LCLIP, anecdotal 1 Joint working desirable

Road Network in 

Flood Risk Areas

Flood Risk 

Increased winter 

rainfall

Coastal and fluvial flooding 

affecting parts of the 

network

√ √

Disruption to traffic network, potential for 

accidents and claims, financial cost of 

repairs, potential for failure of traffic 

management systems, reputation.

Public transport affected, road 

users inconvenienced, delays to 

other public services & 

emergency services.

3 4 12 4 4 16 5 4 20

Surface Water Management Plans, 

local Flood Risk Plans, Flood 

Warnings, gully maintenance 

programme

Plans in place for diversions, etc as 

part of contingency and emergency 

planning.  Critical points in the 

network - evaluate/improve 

drainage, embankments, etc

4.E LCLIP, anecdotal 1 Joint working desirable

Road Network on 

Shrink/swell soils

Shrink

Reduced summer 

rainfall

Subsidence and damage, 

temporary road closures

√ √

Disruption to traffic network, potential for 

accidents and claims, financial cost of 

repairs, potential for failure of traffic 

management systems, reputation.

Public transport affected, road 

users inconvenienced, delays to 

other public services & 

emergency services.

3 2 6 4 2 8 5 2 10

Plans in place for diversions, etc as 

part of contingency and emergency 

planning.  Critical points in the 

network - erect sand 

fences/vegetation

4. E British Geological Society 2

Road Network 

Across Fine 

Coversands

Fine co

Reduced summer 

rainfall

Sand blowouts over roads 

compromising visibility and 

safety

√

Disruption to traffic network, potential for 

accidents and claims.

Road users inconvenienced. 3 2 6 4 2 8 4 2 8

Plans in place for diversions, etc as 

part of contingency and emergency 

planning.  Critical points in the 

network - evaluate/improve 

drainage, embankments, etc

2. A Anectdotal 1

Strategic Road 

Network - Humber 

Bridge

Humber B

Increase in 

storminess

Bridge closure √ √

Reduced revenues, disruption to staff 

getting to work, reputation

Public, commercial and provate 

transport affected.  If sufficiently 

frequent, or perceived to be, will 

have economic, social and 

reputational impacts

4 2 8 4 2 8 4 2 8

Information systems for travellers 

with alternative routes offered

Bridge will have to be 

closed at wind speeds 

above X 

Traffic disrupted for 

'minimal' necessary 

periods only

Structural adjustments to the bridge, 

informations systems to send 

travellers by different routes, public 

transport vehicles that are less 

vulnerable

4.E

Design specification for 

the Humber Bridge

3 All 4 LAs plus Highways Agency

Strategic Road 

Network - Access to 

and from Ports

Access 

Increase in 

storminess

Road closures, capacity 

limitations, delays to 

supply chain

√

Disruption to traffic network, increased 

costs for businesses, local, regional and 

national impacts, reputational risk.

Potential to have national knock-

on effects

4 2 8 4 2 8 4 2 8

Information systems for travellers 

with alternative routes offered

Traffic disrupted on no 

more than Y occasions a 

year?

2.E

Traffic information 

systems in place on 

motorway network.

1/2 All 4 LAs plus Highways Agency

Strategic Road 

Network - Access to 

and from Tourist 

locations

Acces

Increased 

summer temps 

with heatwaves

Capacity limitations and 

congestion

√ √

Disruption to traffic network, increased 

costs for businesses, local and regional 

impacts, lost revenue, reputational risk.

Tourists choose not to visit the 

locality.

2 3 6 3 3 9 4 3 12

Information systems for travellers 

with alternative routes offered

Traffic disrupted on no 

more than Y occasions a 

year?

Evaluate the capacity of the road 

network and design mitigation if 

necessary

2. E

Traffic information 

systems in place on 

motorway network.

1/2 Joint working desirable

Gen

Increased 

summer temps 

with heatwaves

Buckled rails affecting rail 

traffic

√ √

Disruption to travellers & goods at a local, 

regional and national scale.

Travellers & distribution of goods 

disrupted.

2 3 6 3 3 9 4 3 12 3

Increased 

summer temps 

with heatwaves

√ √

Disruption to travellers & goods at a local, 

regional and national scale.

Travellers & distribution of goods 

disrupted.

2 3 6 3 3 9 4 3 12 3

Increase in 

storminess

√ √

Disruption to travellers & goods at a local, 

regional and national scale.

Travellers & distribution of goods 

disrupted.

2 3 6 3 3 9 4 3 12 3

Increasing high 

intensity rainfall 

events

Flooding blocking tracks √ √

Disruption to travellers & goods at a local, 

regional and national scale.

Travellers & distribution of goods 

disrupted.

4 3 12 4 3 12 4 3 12 3

Humb

Increased 

summer 

temperatures with 

droughts

Increased leisure craft use √

Financial benefits to local businesses and 

LA.

Possible congestion on 

waterways.

3 1 3 4 1 4 5 1 5

Increased 

summer 

temperatures with 

droughts

Reduced navigable use √ √ Disruption to waterways users.

Travellers & distribution of goods 

disrupted.

3 1 3 4 1 4 5 1 5

Increase in 

storminess

√ Disruption to waterways users.

Travellers & distribution of goods 

disrupted.

4 1 4 4 1 4 4 1 4

Increased winter 

rainfall

√ Disruption to waterways users.

Travellers & distribution of goods 

disrupted.

3 1 3 4 1 4 5 1 5

Increase in mean 

winter 

temperatures

Increased leisure craft use 

- extends leisure season

√

Financial benefits to local businesses and 

LA.

Possible congestion on 

waterways.

3 1 3 4 1 4 5 1 5

Increase in Sea 

Level

Affects navigable use and 

operation of locks

√ √ Financial benefits, potential congestion

Possible congestion on 

waterways.

3 1 3 4 1 4 5 1 5

Air Travel - 

Humberside Airport

Humb

Increase in winter 

extreme events

√ √

Disruption to travellers & goods at a local, 

regional and national scale.

Travellers & distribution of goods 

disrupted.

4 2 8 4 2 8 4 2 8 Unknown 4. E

Increase in 

storminess

√ √

Disruption to travellers & goods at a local, 

regional and national scale.

Travellers & distribution of goods 

disrupted.

4 2 8 4 2 8 4 2 8 Unknown 4. E



Joint working desirable 2. E

Network Rail risk 

assessment.  See 

methodology Appendix A 

8. Defra - Reports 

produced under the 

Climate Change Act 

Adaptation Reporting 

Power.  

2050                     

(2040 - 2069)

2020                 

(2010 - 2039)

2080                

(2070 - 2099)

Network Rail has undertaken a risk 

assessment as part of the Climate 

Change Act Adaptation 

Responsibility.

Network Rail risk assessment 

needs to be appllied to the Humber 

subregion

Restricts flights

Highways / 

Transport System

Road Network 

Regionwide

Navigational 

Waterway Network, 

including Ports & 

Rivers

Restricted navigable use

Proximity

Rail Network - 

General



Power outages affecting 

signalling

Receptor Consequences

Disruption to traffic network, potential for 

accidents and claims, financial cost of 

repairs, potential for failure of traffic 

management systems, reputational risk.


4.1.2 Built Environment

[image: image5.emf]Built Environment

Level 2 Receptor Future Weather Conditions & Events Impact Event on Receptor

Threshold 

Known?√/X

Damage and/or 

financial cost

Physical injury

Human health 

Quality of life 

reduced

Disruption

Financial benefits

Biodiversity reduced

Natural resources 

depleted

Long-term 

behavioural and 

process change

 LA Consequences Detail

Likelihood

Impact

Risk (Likelihood x 

Impact)

Likelihood

Impact

Risk (Likelihood x 

Impact)

Likelihood

Impact

Risk (Likelihood x 

Impact)

Mitigation in Place Residual risk Target risk Potential Response

Cost

Evidence source Pedigree of evidence

Opportunity for joint authority 

working

Increase in sea level √ 3 4 12 4 4 16 5 4 20 2. A

Increased summer temperatures  √ 3 2 6 4 2 8 5 2 10

Increased summer temperatures with 

heatwaves

√ 2 2 4 3 2 6 4 2 8

Reduced summer rainfall √ 3 2 6 4 2 8 5 2 10

Increased summer temperatures with 

droughts

√ 3 2 6 4 2 8 5 2 10

Increase in storminess √ 4 2 8 4 2 8 4 2 8

Increased winter rainfall √ 3 2 6 4 2 8 5 2 10

Increase in high intensity rainfall events √ 4 2 8 4 2 8 4 2 8

Increase in winter extremes √ 4 2 8 4 2 8 4 2 8

Increase in mean winter temperatures √ 3 2 6 4 2 8 5 2 10

Increased summer temperatures with 

heatwaves

Internal temperatures raised √ √ √

Uncomfortable/impossible 

working/living conditions

Includes  schools, 

public buildings, 

housing

2 3 6 3 3 9 4 3 12

Heightened air conditioning/ventilation/ themal 

mass specifications for refurbishment.  

Difficult to treat buildings.  Cost of 

fuel

Legal internal 

temperatures

Green infrastructure, mechanical 

shading, water walls, rebuild. To take 

into consideration when selecting assets 

to dispose of

2/3/4. C/D Building Research Establishment 2/3

Combination of all projected changes Structural damage √ √

Damage to assets.  Potential 

Health and safety issue

Likely to vary across 

assets

4 3 12 5 3 15 5 4 20

Incorporate future risk into building 

inspection.  Take risk into account in 

building maintenance and refurbishment 

programme.  Consider risks as part of 

asset disposal.

4. E

Increase in winter extremes Structural damage, limited access √ √

Damage to assets.  Potential 

Health and safety issue

Likely to vary across 

assets

4 2 8 4 2 8 4 2 8

Incorporate future risk into building 

inspection.  Take risk into account in 

building maintenance and refurbishment 

programme.  Consider risks as part of 

asset disposal.

4. E

Increase in sea level √ √ √ √ 3 4 12 3 5 15 4 5 20

Increased winter rainfall √ √ √ √ √ √ 3 4 12 4 4 16 5 4 20

Increase in high intensity rainfall events √ √ √ √ √ √ 4 3 12 4 3 12 4 3 12

Increased summer temperatures with 

droughts

Subsidence and structural damage √ √ 3 3 9 4 3 12 5 3 15

Increased summer temperatures with 

heatwaves

√ √ 2 2 4 3 2 6 4 2 8

Increase in winter extremes Structural damage, limited access √ √ 4 1 4 4 1 4 4 1 4

Increased summer temperatures  √ √ √ √ √ 3 4 12 4 4 16 5 4 20

Increased summer temperatures with 

heatwaves

√ √ √ √ √ 2 4 8 3 4 12 5 4 20

Reduced summer rainfall √ √ √ √ √ 3 4 12 4 4 16 5 4 20

Increased summer temperatures with 

droughts

√ √ √ √ √ 2 4 8 3 4 12 4 4 16

Increase in storminess √ √ √ √ √ 4 4 16 4 4 16 4 4 16

Increased winter rainfall √ √ √ √ √ 3 4 12 4 4 16 5 4 20

Increase in high intensity rainfall events √ √ √ √ √

Improve asset register 

of at flood risk 

buildings.  Provide 

support to owners of 

building resilience.  

4 4 16 4 4 16 4 4 16

Increase in winter extremes √ √ √ √ √ 4 4 16 4 4 16 4 4 16

Damage to assets, disruption 

to service delivery, 

displacement, insurance 

issues, reputational risk.

Disruption to service delivery, 

business continuity, direct 

damage, insurance claims, 

reputational risk.

LCLIP, anecdotal, Surface Water 

Management Plans, Flood Risk 

Assessments

1 & 3

Royal British Geological Society Website Potential damage to assets

Likely to vary across 

assets

Identification of vulnerable assets 2/3

2/3.

Joint programmes may save costs 

and be more effective

2 A/B/C

4.E

4.E

UKCP09, LCLIP, BRE, anecdotal 2/3

Good opportunity to collaborate 

and save costs as part of regional 

research.

Good opportunity to collaborate 

and save costs as part of national 

programmes.

2080                           

(2070 - 2099)

Receptor Consequences

Planning and Design of 

New Buildings

Proximity

2050                     

(2040 - 2069)

Development plans & 

building regulations to reflect 

changing climate

Includes public and 

private new buildings

2020                 

(2010 - 2039)

Buildings and Built 

Assets Regionwide

Buildings and Built 

Assets in Flood Risk 

Areas

Building and Built Assets 

on Shrink/Swell Soils

Essential built 

infrastructure including 

water supply network, 

electricity distribution 

network, gas distribution, 

telecommunications



Sites and buildings need to account 

for changing climatic conditions

Increased risk of flood damage and 

disruption to use

Direct damage and disruption to 

services

Improve asset register 

of at flood risk 

buildings.  Provide 

support to owners of 

buildings to improve 

resilience.  

Strategies and investment plans in place to 

improve flood defence infrastructure.  LLFAs

Not all buildings at risk will be 

covered by flood defences.  Flood 

defences do not mitigate all risk

Awareness raising programme for 

building owners/users, linked to new 

insurance arrangements post 2013

2. A

Spatial planners and designers to follow 

national guidance

All new buildings constructed to 

account for future agreed levels of 

risk

Planners and designers need to be 

made aware of national guidance and 

the risks through a planned programme

Identify vulnerable buildings.  Inform 

owners/users, with advice on 

management and mitigation

Jont working required to make this 

effective

4.E

As part of the Reporting Responsibility under 

the Cliamte Change Act, utilities are 

developing climate change adaptation risk 

assessments.  A range of national reports 

have been produced on critical infrastructure; 

some hosted on the Cabinet Office websit

The national assessments need to 

be applied to the subregion and 

evaluated in combination - ie 

cascade effect.  This is an 

emerging area of understanding.  

Therefore the risk will need to be 

reviewed and updated



Evaluation of risks for the subregion, 

reviewed at regualr intervals

See Methodology Annexe A, LCLIP, 

anecdotal


4.1.3 Natural Environment
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Increased summer temperatures with heatwaves Increase in PM10s √ √ √ √ √ Increased health and social service needs for those affected

Health consequences, particularly for asthmatics, children and those 

working outdoors

2 4 8 3 4 12 5 4 20

National and EU  vehicle emissions policy and 

legislation. Air quality management Zones

Heavy good vehicles 

and PSV vehicles

EU legislation Lobby for national measures. Management measures for HGV and PSV. Green infrastructure 1/2. A

Medical research, vehicle emissions research, air quality 

research, green infrastructure research

2 Joint working on monitoring  and mitigation and collaboration with research bodies

Increased summer temperatures with heatwaves Increase in NOX and VOC combining to form smog √ √ √ √

Health consequences, particularly for asthmatics, children and those 

working outdoors

2 4 8 3 4 12 5 4 20

National and EU  vehicle emissions policy and 

legislation. Air quality management Zones

Heavy good vehicles 

and PSV vehicles

EU legislation Lobby for national measures. Management measures for HGV and PSV. Green infrastructure 1/2. A

Medical research, vehicle emissions research, air quality 

research, green infrastructure research

3 Joint working on monitoring  and mitigation and collaboration with research bodies

Increase in sea level

Increased volume to be accommodated in estuaries, impacting 

adjacent terrestrial environment

√ √ √ √ √ 3 4 12 4 4 16 5 4 20 Eg coastal zone management plans Review Coastal Management Plans as evidence improves 2. A Long term monitoring and research 3 Joint working a requirement to be successful and strategic

Increase in storminess

Swell and waves impact on users and adjacent terrestrial 

environment

√ √ √ √ √ 4 2 8 4 2 8 4 2 8 Review Coastal Management Plans as evidence improves 2. A UKCP09, LCLIP,  anecdotal 02-Jan Joint working a requirement to be successful and strategic

Increase in sea temperature Changes in quality arising from chemical and biological conditions √ 2 2 4 3 2 6 4 2 8 Review Coastal Management Plans as evidence improves 2. A UKCP09, 2 Joint working a requirement to be successful and strategic

Increased summer temperatures 

Increased water temperatures affecting chemical and biological 

conditions, increased recreational use

√ √ √ √ 3 3 9 4 3 12 5 3 15

Eg River Catchment Management Plans, CAMS and 

Abstraction Licences, Utility Cliamte Change 

Adaptation plans and Water Management Plans

Potential for long term investment to  improve efficiency of water supply and develop alternative sources for 

major users eg agriculture

3. C anecdotal, some supporting resesearch 2 Joint working a requirement to be successful and strategic in partnership with EA

Increased summer temperatures with heatwaves

Increased water temperatures affecting chemical and biological 

conditions

√ √ √ 3 3 9 4 3 12 5 3 15

Eg River Catchment Management Plans, CAMS and 

Abstraction Licences, Utility Cliamte Change 

Adaptation plans and Water Management Plans

Potential for long term investment to  improve efficiency of water supply and develop alternative sources for 

major users eg agriculture

3. C anecdotal, some supporting resesearch 2 Joint working a requirement to be successful and strategic in partnership with EA

Reduced summer rainfall √ √ √ 3 4 12 4 4 16 5 4 20

Eg River Catchment Management Plans, CAMS and 

Abstraction Licences, Utility Cliamte Change 

Adaptation plans and Water Management Plans

Potential for long term investment to  improve efficiency of water supply and develop alternative sources for 

major users eg agriculture

3. C long term monitoring and research results 3 Joint working a requirement to be successful and strategic in partnership with EA

Increased summer temperatures with droughts √ √ √ 3 4 12 4 4 16 5 4 20

Eg River Catchment Management Plans, CAMS and 

Abstraction Licences, Utility Cliamte Change 

Adaptation plans and Water Management Plans

Potential for long term investment to  improve efficiency of water supply and develop alternative sources for 

major users eg agriculture

3. C long term monitoring and research results 3 Joint working a requirement to be successful and strategic in partnership with EA

Increased winter rainfall

Increased volumes in system affecting adjacent terrestrial 

environment and aquatic habitat

√ √ √ 3 3 9 4 3 12 5 3 15 Evaluation of potential impacts and their scale and importance 4. E anecdotal, some supporting resesearch 2 Joint working a requirement to be successful and strategic in partnership with EA

Increase in high intensity rainfall events

Localised increased volumes in system affecting adjacent 

terrestrial environment, aquatic habitat, potential to sweep in 

pollutants

√ √ √ 4 2 8 4 2 8 4 2 8 Evaluation of potential impacts and their scale and importance 4. E anecdotal, some supporting resesearch 2 Joint working a requirement to be successful and strategic in partnership with EA

Reduced summer rainfall Available water resources for abstraction reduced √ √ √ 3 3 9 4 3 12 5 3 15 CAMS and Aquifer Management Plans Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture 2. A  3. C Long term monitoring and research 3 Opportunities for the local authorities on either side of the Humber to work together

Increased summer temperatures with droughts Increased demand for abstracted water √ √ √ 3 3 9 4 4 16 5 4 20 CAMS and Aquifer Management Plans Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture 2. A  3. C Long term monitoring and research 3 Opportunities for the local authorities on either side of the Humber to work together

Increased winter rainfall Increased winter recharge to groundwater aquifers √ 3 3 9 4 4 16 5 4 20 CAMS and Aquifer Management Plans Encourage land management to improve recharge rates.  May also reduce flooding risks Long term monitoring and research 3

Support of advisory services such as FWAG and ADAS or joint commissioning / 

support of commissioning of advice and support.  EA and NE lead

Increased summer temperatures 

Increase in transpiration, biological and chemical activities changes 

in soil

√ √ √

Soil resources (this receptor has implications for the natural habitats 

and the managed landscapes including arable, grasslands, mixed 

farming, horticulture and managed ornamental and amenity parks and 

gardens)

3 1 3 4 1 4 5 1 5 4. E anecdotal, some supporting resesearch 2

Reduced summer rainfall √ √ 3 3 9 4 3 12 5 3 15 Catchment Sensitive Farming Programme

Encourage extension services to provide appropriate advice through partnerships projects.  Advocate effective 

use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation

1/2. A Long term monitoring and research 3

Support of advisory services such as FWAG and ADAS or joint commissioning / 

support of commissioning of advice and support.  EA and NE lead

Increased summer temperatures with droughts √ √ 3 4 12 4 4 16 5 4 20 Catchment Sensitive Farming Programme

Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective 

use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation

1/2. A Long term monitoring and research 3

Support of advisory services such as FWAG and ADAS or joint commissioning / 

support of commissioning of advice and support.  EA and NE lead

Increase in storminess Soil losses through erosion increased, crop damage √ 4 1 4 4 1 4 4 1 4 2.E

anecdotal and press stories from around the coumtry, some 

supporting resesearch

2

Increased winter rainfall

 Increased likelihood of structural damage to soil profiles, 

restricting use, crop damage

√ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective 

use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation

 2.A 4.E Sir John Lawton Report.  Natural Environment White Paper, etc 3

Support of advisory services such as FWAG and ADAS or joint commissioning / 

support of commissioning of advice and support.  EA and NE lead

Increase in high intensity rainfall events Soil erosion and structural damage to soil profiles √ √ √ √ 4 2 8 4 2 8 4 2 8

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective 

use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation

2. A Sir John Lawton Report.  Natural Environment White Paper, etc 3

Support of advisory services such as FWAG and ADAS or joint commissioning / 

support of commissioning of advice and support.  EA and NE lead

Increase in mean winter temperatures

Extends seasonal biological activity and growing seasons, 

increased survival of soil borne pests

√ √ √ 3 2 6 4 2 8 4 2 8

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Need good agronomic advice.  This will probably occur anyway 2. A Sir John Lawton Report.  Natural Environment White Paper, etc 3

Support of advisory services such as FWAG and ADAS or joint commissioning / 

support of commissioning of advice and support.  EA and NE lead

Water - Rivers and 

Drainage Network

2050                     

(2040 - 2069)

Reduced volumes of water, impacts on biological and chemical 

conditions, knock-on effects for aquatic and terrestrial biodiversity

Proximity

2080                (2070 

- 2099)

Receptor Consequences

2020                 

(2010 - 2039)



Air - Urban Air Quality

Water - Groundwater

Land/Terrestrial 

Regionwide - Soil 

Resources

Water - Coastal and 

Estuarine

Soil moisture deficits reducing biological activity and productive 

capacity
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Increased summer temperatures  √ √ √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Increased summer temperatures with heatwaves √ √ √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Reduced summer rainfall √ √ √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Increased summer temperatures with droughts

Impact on growth rates and populations of associated species, 

increased risk of fire damage

√ √ √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Increase in storminess √ √ √ √ √ 4 1 4 4 1 4 4 1 4

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Increased winter rainfall √ √ √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Increase in mean winter temperatures √ √ √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Increased summer temperatures  √ √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Increased summer temperatures with heatwaves √ √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Reduced summer rainfall √ √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Increased summer temperatures with droughts √ √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Increased winter rainfall √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Increase in high intensity rainfall events √ √ √ 4 2 8 4 2 8 4 2 8

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Increase in mean winter temperatures √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects. Desingnated sites, NI 197 

process

National evidence 

(Lawton Report) 

indicates that our 

response is not 

sufficient and that a 

much more ambitious 

landscape scale 

approach is required.

Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape 

scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the 

Natural Environment White Paper

2. A    3/4 C Sir John Lawton Report.  Natural Environment White Paper, etc 3

A joint strategic approach in partnership withlandowners and managers,  statutory 

agencies, local partnerships and AONBs is the only way to deliver this

Increased summer temperatures  √ √ √ 3 3 9 4 3 12 5 4 20 Sir John Lawton Report.  Natural Environment White Paper, etc 3

Increased summer temperatures with heatwaves √ √ √ 3 3 9 4 4 16 5 4 20 Sir John Lawton Report.  Natural Environment White Paper, etc 3

Reduced summer rainfall √ √ √ 3 3 9 4 4 16 5 4 20 Sir John Lawton Report.  Natural Environment White Paper, etc 3

Increased summer temperatures with droughts √ √ √ 3 4 12 4 4 16 5 4 20 Sir John Lawton Report.  Natural Environment White Paper, etc 3

Increased winter rainfall √ √ √ 3 2 6 4 2 8 5 2 10 Sir John Lawton Report.  Natural Environment White Paper, etc 3

Increase in high intensity rainfall events √ √ √ 4 2 8 4 2 8 4 2 8 Sir John Lawton Report.  Natural Environment White Paper, etc 3

Increase in mean winter temperatures √ √ √ 4 2 8 4 2 8 4 2 8 Sir John Lawton Report.  Natural Environment White Paper, etc 3

2050                     

(2040 - 2069)

Proximity

2080                (2070 

- 2099)

Receptor Consequences

2020                 

(2010 - 2039)



Impact on water regime affecting wetland associated plants and 

animals

Impact on species composition, growth rates, overall productivity 

and associated species

Land/Terrestrial - 

Woodland Habitats

Land/Terrestrial - 

Grassland Habitats

Land/Terrestrial - 

Wetland Habitats

Impact on growth rates and populations of associated species

Impact on growth rates and populations of associated species

Impact on species composition, growth rates, overall productivity 

and associated species, increased risk of fire

For sites with statutory designations there is a legal 

responsibility to maintain their biodiversity value

Strategic approach required to ensure that there are sufficient wetlands that are well connected enough to retain 

biodiversity quality.  Note that the biodiversity interest is likely to change.  For each site, water management plans 

need to be developed t

Site Management Plans for all Statutory Sites.  

Regional Biodiversity targets and strategy.  Landscape 

scale biodiversity projects

2/3/4 A/B/C/D/E Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners
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Increased summer temperatures  √ √ √ √ √ 3 3 9 4 3 12 5 3 15 Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

Increased summer temperatures with heatwaves √ √ √ √ √ 3 3 9 4 3 12 5 3 15 Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

Reduced summer rainfall √ √ √ √ 3 3 9 4 3 12 5 3 15 Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

Increase in storminess Physical impacts on lake and pond margins and use of water body √ √ √ 4 1 4 4 1 4 4 1 4 Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

Increased winter rainfall √ √ √

Quality of biodiversity affected, especially if 

phosphates, nitrates, sediment, minerals or oil 

based pollutants  increase

3 2 6 4 2 8 5 2 10 Statutory sites will have plans in place Plans need to take changing cliamte into account and devise mitigation Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

Increase in high intensity rainfall events √ √ √ 4 1 4 4 1 4 4 1 4 Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

Increase in winter extreme events √ √ √ 4 1 4 4 1 4 4 1 4 Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

Increase in mean winter temperatures

Impacts on water temperature and associated biological and 

chemical activities and water body use

√ √ √ Possible impact on wildlife composition 3 2 6 4 2 8 5 2 10

Sufficient water bodies of sufficient size and water quality will help to mitigate any impacts by enabling transfer 

between sites

4. E Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

Increase in sea level Loss of coastal habitats √ √ √ √ 3 4 12 4 4 16 5 5 25

Regional and LA biodiversity targets and plans.  

Landscape scale projects

Are these sufficient

Sufficient 

habitat exists to 

ensure long 

term survival 

and maintain 

quality whilst 

absorbing 

species 

changes

Ensure that plans will deliver against target risk Planning 2. A  Mitigation 4. E Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working is necessary to obtain a landscape scale approach

Increased summer temperatures  √ √ √ √ 3 3 9 4 3 12 5 3 15

Regional and LA biodiversity targets and plans.  

Landscape scale projects

Are these sufficient

Sufficient 

habitat exists to 

ensure long 

term survival 

and maintain 

quality whilst 

absorbing 

species 

changes

Ensure that plans will deliver against target risk Planning 2. A  Mitigation 4. E Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working is necessary to obtain a landscape scale approach

Increased summer temperatures with heatwaves √ √ √ √ 3 3 9 4 3 12 5 3 15

Regional and LA biodiversity targets and plans.  

Landscape scale projects

Are these sufficient

Sufficient 

habitat exists to 

ensure long 

term survival 

and maintain 

quality whilst 

absorbing 

species 

changes

Ensure that plans will deliver against target risk Planning 2. A  Mitigation 4. E Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working is necessary to obtain a landscape scale approach

Reduced summer rainfall √ √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects

Are these sufficient

Sufficient 

habitat exists to 

ensure long 

term survival 

and maintain 

quality whilst 

absorbing 

species 

changes

Ensure that plans will deliver against target risk Planning 2. A  Mitigation 4. E Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working is necessary to obtain a landscape scale approach

Increased summer temperatures with droughts √ √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects

Are these sufficient

Sufficient 

habitat exists to 

ensure long 

term survival 

and maintain 

quality whilst 

absorbing 

species 

changes

Ensure that plans will deliver against target risk Planning 2. A  Mitigation 4. E Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working is necessary to obtain a landscape scale approach

Increase in storminess

Physical damage to vulnerable habitats, impacts on species and 

overall biodiversity

√ √ √ √ 4 2 8 4 2 8 4 2 8

Regional and LA biodiversity targets and plans.  

Landscape scale projects

Are these sufficient

Sufficient 

habitat exists to 

ensure long 

term survival 

and maintain 

quality whilst 

absorbing 

species 

changes

Ensure that plans will deliver against target risk Planning 2. A  Mitigation 4. E Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working is necessary to obtain a landscape scale approach

Increased winter rainfall Impacts on species compositions through changes in water regime √ √ √ √ 3 2 6 4 2 8 5 2 10

Regional and LA biodiversity targets and plans.  

Landscape scale projects

Are these sufficient

Sufficient 

habitat exists to 

ensure long 

term survival 

and maintain 

quality whilst 

absorbing 

species 

changes

Ensure that plans will deliver against target risk Planning 2. A  Mitigation 4. E Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working is necessary to obtain a landscape scale approach

Increase in high intensity rainfall events √ √ √ √ 4 1 4 4 1 4 4 1 4 Sir John Lawton Report.  Natural Environment White Paper, etc 3

Increase in winter extreme events √ √ √ √ 4 1 4 4 1 4 4 1 4 Sir John Lawton Report.  Natural Environment White Paper, etc 3

Increase in mean winter temperatures √ √ √ √ 3 1 3 4 1 4 5 1 5 Sir John Lawton Report.  Natural Environment White Paper, etc 3

Increase in sea temperature √ √ √ √ 2 1 2 3 2 6 4 3 12 species conservation programmes Participate in national programmes for conservation of red data  list species 2. E Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working is necessary to obtain a landscape scale approach

Land/Terrestrial - 

Strategic Habitat 

Networks

Combination of all projected changes Loss of strategic points and connecting habitats √ √

Strategically important networks of habitats could be 

interrupted through the loss of habitats at specific 

locations.  These strateigc networks comprise mixes of 

all the above described receptors.  For example, the dry 

grassland network on the coversands,

3 3 9 4 4 16 5 4 20

Regional and LA biodiversity targets and plans.  

Landscape scale projects

Are these sufficient

Sufficient 

habitat exists to 

ensure long 

term survival 

and maintain 

quality whilst 

absorbing 

species 

changes

Ensure that plans will deliver against target risk Planning 2. A  Mitigation 4. E Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working is necessary to obtain a landscape scale approach

Land/Terrestrial - 

Vulnerable Species

Combination of all projected changes Loss of species √ √

Within the overall habitats receptors heading there are 

particularly valuable and vulnerable species, which need 

to be individually identified.

3 3 9 4 4 16 5 4 20 species conservation programmes Participate in national programmes for conservation of red data  list species 2. E Sir John Lawton Report.  Natural Environment White Paper, etc 3 Joint working is necessary to obtain a landscape scale approach

Land/Terrestrial - 

Landscape Character 

Areas

Combination of all projected changes Significant changes to character areas and boundaries √ √ √

These defined areas with particular landscapes comprise 

locally and regionally important mixes of the above 

habitats, managed agricultural land and the built 

environment.  Changes in the natural environment will 

have impacts on these.

3 3 9 4 4 16 5 4 20

NE Joint Character Statements.  AONB and Heritage 

Coast Management Plans

Fragmentation - a 

thousand tiny cuts.  

Loss of character 

through loss of 

positive 

management.  

Targets in NE 

Joint Character 

Statements

A strategic approach to identify and deliver priorities.  Key to this is the development of socioeconomic activity 

that delivers landscape

2. E

Joint Character Statements.  AONB and Heritage Coast 

Managmetn Plans

2

2050                     

(2040 - 2069)

Proximity

2080                (2070 

- 2099)

Receptor Consequences

2020                 

(2010 - 2039)



Physical damage to vulnerable habitats, impacts on species and 

overall biodiversity

Impacts on species compositions

Impacts on species compositions, potential increase in human 

activity

Land/Terrestrial - 

Coastal Habitats

Impacts on water temperature and associated biological and 

chemical activities and water body use

Impact on physical conditions affecting biological and chemical 

conditions

Land/Terrestrial - 

Lakes and Ponds

Review 2. A  Mitigation 4. E

Potential algal blooms and health consequences.  

Potential fish/animal kill with recuperation leading to 

a different trophic state

Statutory sites will have plans in place Evaluate the risk for different sties and devise mitigatin Review 2. A  Mitigation 4. E


4.1.4 Public Health and Social Care


[image: image9.emf]Public 

Health_Social 

Care

Level 2 Receptor

Future Weather Conditions & 

Events

Impact Event on 

Receptor

Threshold 

Known?√/X

Damage and/or 

financial cost

Physical injury

Human health impacts

Quality of life reduced

Disruption

Financial benefits

Biodiversity reduced

Natural resources 

depleted

Long-term behavioural 

and process change

 LA Consequences Detail

Likelihood

Impact

Risk (Likelihood x 

Impact)

Likelihood

Impact

Risk (Likelihood x 

Impact)

Likelihood

Impact

Risk (Likelihood x 

Impact)

Mitigation in Place Residual risk Target risk Potential Response Cost Evidence source Pedigree of evidence

Opportunity for joint 

authority working

Increased summer temperatures 

with heatwaves

Overheating √ √ √ √

Main clients for these support 

services are those impacted by 

climate change.

3 3 9 4 4 16 5 4 20

Location of vulnerable 

groups identified. Part 

of contingency 

planning process

Buildings not 

suitable for 

significantly 

warmer 

temperatures.  

Skin risks

Extra deaths 

limited to 

X% or nil% 

increase

Identify refurbishment 

options for key 

buildings.  Consider 

moving vulnerable 

people.  

4. E

Population studies of 

weather on health eg 

Marmot Report

3 Possibly in developing policy

Increased summer temperatures 

with droughts

Health risks, particularly 

respiratory and skin

√ √ √ √ 3 3 9 4 3 12 5 3 15

Location of vulnerable 

groups identified. Part 

of contingency 

planning process

Buildings not 

suitable for 

significantly 

warmer 

temperatures

Identify refurbishment 

options for key 

buildings.  Consider 

moving vulnerable 

people.  

4. E

Population studies of 

weather on health eg 

Marmot Report

3 Possibly in developing policy

Increase in storminess

May be unable to attend 

treatments, service 

providers may not be able 

to reach clients, mental 

stress

√ √ √ √ √ 4 2 8 4 2 8 4 2 8

Location of vulnerable 

groups identified. Part 

of contingency 

planning process

Incorporate this risk into 

business and 

contingency planning 

processes

4. A

Increase in high intensity rainfall 

events

May be unable to attend 

treatments, service 

providers may not be able 

to reach clients, mental 

stress

√ √ √ √ 4 2 8 4 2 8 4 2 8

Location of vulnerable 

groups identified. Part 

of contingency 

planning process

Incorporate this risk into 

business and 

contingency planning 

processes

4. A

Increase in winter extreme events

May be unable to attend 

treatments, service 

providers may not be able 

to reach clients, mental 

stress, dangerous external 

conditions, may not be able 

to heat premises 

adequately

√ √ √ √ 4 3 12 4 3 12 4 3 12

Location of vulnerable 

groups identified. Part 

of contingency 

planning process

Incorporate this risk into 

business and 

contingency planning 

processes

4. A

Increase in mean winter 

temperatures

Increased risk of disease √ √ 3 1 3 4 1 4 5 1 5

Increased summer temperatures 

with heatwaves

Overheating √ 3 3 9 4 3 12 5 3 15

Identify location of 

vulnerable groups.  

Assess the risk and 

develop strategies

4. E

Increased summer temperatures 

with droughts

Health risks, particularly 

respiratory and skin

√ √ √ 3 3 9 4 3 12 5 3 15

Identify location of 

vulnerable groups.  

Assess the risk and 

develop strategies

4. E

Increase in storminess

May be unable to attend 

treatments, service 

providers may not be able 

to reach clients, mental 

stress

√ 4 2 8 4 2 8 4 2 8

Identify location of 

vulnerable groups.  

Assess the risk and 

develop strategies

4. E

Increase in high intensity rainfall 

events

May be unable to attend 

treatments, service 

providers may not be able 

to reach clients, mental 

stress

√ 4 2 8 4 2 8 4 2 8

Identify location of 

vulnerable groups.  

Assess the risk and 

develop strategies

4. E

Increase in winter extreme events

May be unable to attend 

treatments, service 

providers may not be able 

to reach clients, mental 

stress, dangerous external 

conditions, may not be able 

to heat premises 

adequately

√ √ √ 4 3 12 4 3 12 4 3 12

Identify location of 

vulnerable groups.  

Assess the risk and 

develop strategies

4. E

Increase in mean winter 

temperatures

Increased risk of disease √ 3 1 3 4 1 4 5 1 5

Medical Care

Medical care and support for 

vulnerable groups needs to be 

maintained and will need to be 

resilient to climate impacts

0 0 0

Care and Facility 

Buildings (see 

Built Environment 

/ Built Assets)

0 0 0

Staff working 

externally, see 

Back Office HR

0 0 0

Vulnerable - Low 

Income 



The Local Authority has a key role in 

supporting the these vulnerable groups 

through social support networks.  The 

delivery of support will also be affected by 

climate changes.

2020                 

(2010 - 2039)

2080                

(2070 - 2099)

Receptor Consequences

Vulnerable - 

Elderly, Very 

Young, Disabled, 

Mental Health

Proximity

2050                     

(2040 - 2069)


4.1.5 Waste Management


[image: image10.emf]Waste Management

Level 2 Receptor

Future Weather Conditions & 

Events

Impact Event on Receptor

Threshold 

Known?√/X

Damage and/or financial cost

Physical injury

Human health impacts

Quality of life reduced

Disruption

Financial benefits

Biodiversity reduced

Natural resources depleted

Long-term behavioural and process 

change

 LA Consequences Detail

Likelihood

Impact

Risk (Likelihood x Impact)

Likelihood

Impact

Risk (Likelihood x Impact)

Likelihood

Impact

Risk (Likelihood x Impact)

Mitigation in Place Residual risk Target risk Potential Response

Cost

Evidence source Pedigree of evidence Opportunity for joint authority working

Increased summer 

temperatures with heatwaves

Increase in odours and pathogen vectors √ √ √ √ √

Potential to change working practices to minimise risk, 

improve working conditions and maintain services, 

reputational issues.

3 3 9 4 3 12 5 3 15

Investigate long term options to have seasonal weekly collections, 

to separate out food waste (and compost/AD), collection methods 

and time of day for collections

Review 2. A/B/EAnecdotal 1 Joint evaluation might save resources

Increase in storminess Increased risk of wind blow and waste spillage √ √ √ √ √

Potential to change working practices to minimise risk, 

improve working conditions and maintain services, 

reputational issues.

4 2 8 4 2 8 4 2 8 Advice to households 2. A Anecdotal 1

Increased winter rainfall

Increased risk of local flooding, waste not 

collected, risk of water course pollution

√ √ √ √ Additional work involved in clearing up, reputational issues. 3 2 6 4 2 8 5 2 10 Incorporate this issue into business planning processes 2. A/E Anecdotal 1 Possible joint working on the review

Increase in high intensity rainfall 

events

Increased risk of local flooding, waste not 

collected, risk of water course pollution

√ √ √ √

Increased activity for local authority involved in catching up on 

collections and clearing up debris, staff health and safety 

implications, reputational issues.

4 2 8 4 2 8 4 2 8 Advice to households 2. A Anecdotal 1

Increase in winter extreme 

events

Waste not collected, increased risk of pollution 

and public health 

√ √ √ √

Increased activity for local authority involved in catching up on 

collections and clearing up debris, staff health and safety 

implications, reputational issues.

4 3 12 4 3 12 4 3 12

Incorporate this issue into business planning processes.  

Address health and safety issues

2. A/E Anecdotal 1 Possible joint working on the review

Increased summer 

temperatures with heatwaves

Increase in odours and pathogen vectors √ √ √ √ √

Potential to change working practices to minimise risk, 

improve working conditions and maintain services, 

reputational issues.

3 3 9 4 3 12 5 3 15

Investigate long term options to have seasonal weekly collections, 

to separate out food waste (and compost/AD), collection methods 

and time of day for collections

Review 2. A/B/EAnecdotal 1 Possible joint working on the review

Increase in storminess Increased risk of wind blow and waste spillage √ √ √ √ √

Potential to change working practices to minimise risk, 

improve working conditions and maintain services, 

reputational issues.

4 2 8 4 2 8 4 2 8 Advice to households 2. A Anecdotal 1

Increased winter rainfall

Increased risk of local flooding, waste not 

collected, risk of water course pollution

√ √ √ √ Additional work involved in clearing up, reputational issues. 3 2 6 4 2 8 5 2 10

Incorporate this issue into business planning processes.  

Address health and safety issues

2. A/E Anecdotal 1 Possible joint working on the review

Increase in high intensity rainfall 

events

Increased risk of local flooding, waste not 

collected, risk of water course pollution

√ √ √ √

Increased activity for local authority involved in catching up on 

collections and clearing up debris, staff health and safety 

implications, reputational issues.

4 2 8 4 2 8 4 2 8 Advice to households 2. A Anecdotal 1

Increase in winter extreme 

events

Waste not collected, increased risk of pollution 

and public health 

√ √ √ √

Increased activity for local authority involved in catching up on 

collections and clearing up debris, staff health and safety 

implications, reputational issues.

4 3 12 4 3 12 4 3 12

Incorporate this issue into business planning processes.  

Address health and safety issues

2. A/E Anecdotal 1 Possible joint working on the review

Increased summer 

temperatures with heatwaves

Changes in waste composition, increasing risk of 

odours, dust, flies and vermin

√ √

Potential to change working practices to minimise risk, 

improve working conditions and maintain services, 

reputational issues.

3 3 9 4 3 12 5 3 15

Build this risk into design and refurbishment of sites.  Review 

working practices

4. E 2. A Anecdotal 1 Possible joint working on the review

Increase in storminess Increased risk of wind blow and waste spillage √

Potential to change working practices to minimise risk, 

improve working conditions and maintain services, 

reputational issues.

4 2 8 4 2 8 4 2 8 Lids to equipment as part of procurement 2. A Anecdotal 1

Increased winter rainfall √ Additional work involved in clearing up, reputational issues. 3 2 6 4 2 8 5 2 10

Build this risk into design and refurbishment of sites.  Review 

working practices

4. E 2. A Anecdotal 1 Possible joint working on the review

Increase in high intensity rainfall 

events

√

Increased activity for local authority involved in catching up on 

collections and clearing up debris, staff health and safety 

implications, reputational issues.

4 2 8 4 2 8 4 2 8

Build this risk into design and refurbishment of sites.  Review 

working practices

4. E 2. A Anecdotal 1

Increase in winter extreme 

events

√

Increased activity for local authority involved in catching up on 

collections and clearing up debris, staff health and safety 

implications, reputational issues.

4 3 12 4 3 12 4 3 12

Build this risk into design and refurbishment of sites.  Review 

working practices

4. E 2. A Anecdotal 1 Possible joint working on the review

Increased summer 

temperatures with heatwaves

Increase in odours and pathogen vectors √

Potential to change working practices to minimise risk, 

improve working conditions and maintain services, 

reputational issues.

3 3 9 4 3 12 5 3 15 Review stroage and collection frequency as part of procurement 2. A Anecdotal 1

Increase in storminess √

Potential to change working practices to minimise risk, 

improve working conditions and maintain services, 

reputational issues.

4 2 8 4 2 8 4 2 8 Review storage and collection frequency 2. A Anecdotal 1

Increased winter rainfall √ Additional work involved in clearing up, reputational issues. 3 2 6 4 2 8 5 2 10 Evaluate flood risk of storage facilities 2. A Anecdotal 1

Increase in high intensity rainfall 

events

√

Increased activity for local authority involved in catching up on 

collections and clearing up debris, staff health and safety 

implications, reputational issues.

4 2 8 4 2 8 4 2 8 Evaluate flood risk of storage facilities 2. A Anecdotal 1

Increase in winter extreme 

events

√

Increased activity for local authority involved in catching up on 

collections and clearing up debris, staff health and safety 

implications, reputational issues.

4 3 12 4 3 12 4 3 12 Evaluate flood risk of storage facilities 2. A Anecdotal 1

Increased summer 

temperatures with heatwaves

Changes in waste composition, increasing risk of 

odours, dust, flies and vermin

√

Potential to change working practices to minimise risk, 

improve working conditions and maintain services, 

reputational issues.

3 2 6 4 2 8 5 2 10

Review of storage facilities and transfer rates.  Evaluate  impact 

on staff and neighbours

2. A Anecdotal 1

Increase in storminess

Increased risk of wind blow and waste spillage, 

interruptions to transport network causing 

accumulation and capacity restrictions at transfer 

stations, for example closure of Humber Bridge 

affecting transfer stations in Hull

√ √

Potential to change working practices to minimise risk, 

improve working conditions and maintain services, 

reputational issues.

4 2 8 4 2 8 4 2 8

Review of storage facilitites, capacity where there is delayed 

transfer.

2. A Anecdotal 1

Increased winter rainfall √ √ Additional work involved in clearing up, reputational issues. 3 2 6 4 2 8 5 2 10

Review water pollution risk and review impact of transport 

disruption on service

2. A Anecdotal 1

Increase in high intensity rainfall 

events

√ √

Increased activity for local authority involved in catching up on 

collections and clearing up debris, staff health and safety 

implications, reputational issues.

4 1 4 4 1 4 4 1 4

Review water pollution risk and review impact of transport 

disruption on service

2. A Anecdotal 1

Increase in winter extreme 

events

√ √

Increased activity for local authority involved in catching up on 

collections and clearing up debris, staff health and safety 

implications, reputational issues.

4 2 8 4 2 8 4 2 8

Review water pollution risk and review impact of transport 

disruption on service

2. A Anecdotal 1

Increased summer temperatures √ √ √ √ 3 3 9 4 3 12 5 3 15

Reduce the number of landfill sites in line with national policy.  

Place food waste treatment sites eg anaerobic digestion and 

composting in remote locations

2/3. C/E National policy 1

For all four Local authorities and neighbouring 

authorities

Increased summer temps with 

heatwaves

√ √ √ 3 3 9 4 3 12 5 3 15

Reduce the number of landfill sites in line with national policy.  

Place food waste treatment sites eg anaerobic digestion and 

composting in remote locations

2/3. C/E National policy 1

For all four Local authorities and neighbouring 

authorities

Reduced summer rainfall √ √ √ 3 1 3 4 1 4 5 1 5 Anecdotal 1

Increased summer 

temperatures with droughts

√ √ √ 3 3 9 4 3 12 5 3 15

Reduce the number of landfill sites in line with national policy.  

Place food waste treatment sites eg anaerobic digestion and 

composting in remote locations

2/3. C/E National policy 1

For all four Local authorities and neighbouring 

authorities

Increase in storminess

Increased windblow and site closures, increased 

requirement for cover material

√ √ √ Wind blown refuse, site closure, reputational issues. 4 2 8 4 2 8 4 2 8

Consider possible mitigation  dufing predicted storm weather 

events

2. A Anecdotal 1

increased winter rainfall Increased cost of leachate treatment √ √ √ 3 2 6 4 2 8 5 2 10 Review leachate treatments 2. A Anecdotal 1

Increasing high intensity rainfall 

events

Increased risk of water pollution event √ √ √ 4 2 8 4 2 8 4 2 8 Review pollution risks 2. A Anecdotal 1

Increase in winter extreme 

events

Site closures √ √ Wind blown refuse, site closure, reputational issues. 4 2 8 4 2 8 4 2 8

Review the impact of  site closures on the waste processing 

system

2. A Anecdotal 1

Increase in mean winter temperaturesIncreased risk of vermin, pests, odours  √ √ √

Odours affect neighbourhoods and provide unpleasant 

working environments, potential to change working practices 

to minimise risk, improve working conditions and maintain 

services, reputational issues.

3 1 3 4 1 4 5 1 5 Anecdotal 1

Energy Recovery 

Sites

0 0 0 1

Odours may still 

be a problem in 

very high 

temperatures

Waste Plan/Strategies relfect 

Climate Change impacts.  

Odour management 

strategies

No more than X number of 

complainnts during any 7 

day period

No environmental health 

impacts

No environmental health 

impacts

Odours affect neighbourhoods and provide unpleasant 

working environments, potential to change working practices 

to minimise risk, improve working conditions and maintain 

services, reputational issues.

Increased activity for local authority involved in catching up 

and clearing up debris, staff health and safety implications, 

reputational issues.

Landfill sites near to 

housing, employment 

areas or transport routes 

can cause particular 

problems

Waste Plan/Strategies reflect 

Climate Change impacts

Waste Plan/Strategies reflect 

Climate Change impacts

Waste Plan/Strategies reflect 

Climate Change impacts

Waste Plan/Strategies reflect 

Climate Change impacts

Waste Plan/Strategies reflect 

Climate Change impacts.  

Odour management 

strategies.

Waste Producers - 

Domestic 

Households



2020                 

(2010 - 2039)

2080                

(2070 - 2099)

Receptor Consequences

Proximity

2050                     

(2040 - 2069)

Increased risk of site closure, waste accumulating 

Waste accumulation

Increased risk of water pollution and disruption to 

transport network causing accumulation and 

capacity restrictions at transfer station

Increased risk of vermin, pests, odours, dust and 

fires

Waste Collection - 

Domestic / 

Household

Waste Collection - 

Recycling / Amenity 

Sites

Waste Collect - 

Medical / Clinical 

Waste

Waste Storage, 

Processing and 

Disposal - Transfer 

Stations

Waste Disposal - 

Landfill Sites


4.1.6 Back Office Services


[image: image11.emf]Back Office 

Services

Level 2 

Receptor

Future Weather Conditions 

& Events

Impact Event on Receptor

Threshold 

Known?√/

X

Damage and/or financial 

cost

Physical injury

Human health impacts

Quality of life reduced

Disruption

Financial benefits

Biodiversity reduced

Natural resources 

depleted

Long-term behavioural 

and process change

 LA Consequences Detail

Likelihood

Impact

Risk (Likelihood x 

Impact)

Likelihood

Impact

Risk (Likelihood x 

Impact)

Likelihood

Impact

Risk (Likelihood x 

Impact)

Mitigation in Place Residual risk Target risk Potential Response Cost

Evidence 

source

Pedigree of 

evidence

Opportunity for joint 

authority working

Increased summer 

temperatures 

X √ √ √

Workers uncomfortable, sunburn, 

dehydration, skin cancer.  Potentially lower 

productivity and loss of service delivery

Potential liability 3 3 9 4 3 12 5 3 15

Health and safety training. 

Policies in place

Service 

delivery 

compromised 

by reduced 

productivity

Maximum of X% 

loss of service .  

No health 

impacts.

Review working 

practices, clothing, 

vehicles, equipment

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 1

Local authorities 

collaborate on review

Increased summer temps with 

heatwaves

√ √ √ √

Workers uncomfortable, sunburn, 

dehydration, skin cancer.  Potentially lower 

productivity and loss of service delivery

Potential liability 3 3 9 4 3 12 5 3 15

Review working 

practices, clothing, 

vehicles, equipment

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 1

Local authorities 

collaborate on review

Increase in storminess √ √ √ √ Workers at risk of injury Potential liability 3 3 9 4 3 12 4 3 12

Review working 

practices, clothing, 

vehicles, equipment

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 1

Local authorities 

collaborate on review

Increased winter rainfall √ √ √ √ Workers at risk of injury Potential liability 3 3 9 4 3 12 5 3 15

Review working 

practices, clothing, 

vehicles, equipment

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 1

Local authorities 

collaborate on review

Increase in high intensity 

rainfall events

√ √ √ √ Workers at risk of injury Potential liability 3 3 9 4 3 12 4 3 12

Review working 

practices, clothing, 

vehicles, equipment

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 1

Local authorities 

collaborate on review

Increase in winter extreme 

events

√ √ √ √ Workers at risk of injury Potential liability 3 3 9 4 3 12 4 3 12

Review working 

practices, clothing, 

vehicles, equipment

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 1

Local authorities 

collaborate on review

Increased summer 

temperatures 

√ √ √

Workers in uncomfortable conditions.  Vehicle 

performance may be reduced.  Vehicle 

specification may be inappropriate for 

conditions

Potential liability 3 2 6 4 3 12 5 3 15

Review and use 

appropriate 

specification when 

purchasing new 

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 1

Local authorities 

collaborate on review

Increased summer temps with 

heatwaves

√ √ √

Workers in uncomfortable conditions.  Vehicle 

performance may be reduced.  Vehicle 

specification may be inappropriate for 

conditions

Potential liability 3 3 9 4 3 12 5 3 15

Review and use 

appropriate 

specification when 

purchasing new 

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 1

Local authorities 

collaborate on review

Increase in storminess √ √ √ √

Workers in uncomfortable conditions.  Vehicle 

performance may be reduced.  Vehicle 

specification may be inappropriate for 

conditions

Potential liability 4 2 8 4 2 8 4 2 8

Review and use 

appropriate 

specification when 

purchasing new 

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 1

Local authorities 

collaborate on review

Increase in high intensity 

rainfall events

√ √ √ √

Workers in uncomfortable conditions.  Vehicle 

performance may be reduced.  Vehicle 

specification may be inappropriate for 

conditions

Potential liability 4 2 8 4 2 8 4 2 8

Review and use 

appropriate 

specification when 

purchasing new 

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 1

Local authorities 

collaborate on review

Increase in winter extreme 

events

√ √ √ √

Workers in uncomfortable conditions.  Vehicle 

performance may be reduced.  Vehicle 

specification may be inappropriate for 

conditions

Potential liability 3 3 9 4 3 12 4 3 12

Review and use 

appropriate 

specification when 

purchasing new 

vehicles

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 1

Local authorities 

collaborate on review

Increased summer temps with 

heatwaves

√ √ √ Introduction of air conditioning to all cabs 3 3 9 4 3 12 4 3 12

Review and use 

appropriate 

specification when 

purchasing new 

equipment

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 1

Local authorities 

collaborate on review

Increase in storminess √ √ √

Increased wear and tear requiring more 

maintenance

4 2 8 4 2 8 4 2 8

Review and use 

appropriate 

specification when 

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 0

Local authorities 

collaborate on review

Increase in winter extreme 

events

√ √ √

Flexibility in plant and equipment to manage 

extremes

4 2 8 4 2 8 4 2 8

Review and use 

appropriate 

specification when 

purchasing new 

Review - 2. A.  Changes - 4. BLCLIP,  anecdotal 1

Local authorities 

collaborate on review

Local 

Authority 

Teams - 

Procurement

Combination of all projected 

changes

Changes in specifications based on 

projections

√ √

Procurement procedures and 

processes need to take account of 

climate change projections

3 3 9 4 4 16 5 4 20

Procurement policies 

and purchases should 

take account of 

forthcoming cliamte 

change risks

4. A/B/C/D LCLIP,  anecdotal 1

Local authorities 

collaborate on review

Local 

Authority 

Teams - 

Grounds 

maintenance

Combination of all projected 

changes

Changes to staff working conditions 

and to natural environment

√ √ √

Grounds maintenance management 

will be impacted by climate change - 

impacts on staff, equipment and 

natural environment

3 3 9 4 4 16 5 4 20

Review staff working 

conditions to take 

account of future 

climate change risks

1. A LCLIP,  anecdotal 1

Local authorities 

collaborate on review

Local 

Authority 

Teams - 

Legal

Combination of all projected 

changes

Changes to contracts and number and 

type of claims against the authority

√ √ √

Potential increased claims for 

compensation from damages and 

losses and internal staff issues relating 

to working conditions

3 3 9 4 4 16 5 4 20

Build in future climate 

change risks into legal 

work and review as part 

of business planning 

process

1/2 A/B/C

LCLIP,  

anecdotal, 

insurance claim 

records

1

Local authorities 

collaborate on review

Local 

Authority 

Teams - 

Waste 

management 

Combination of all projected 

changes

Changes to service delivery, working 

practices, equipment

√ √ √ √ √ See waste management theme 3 3 9 4 4 16 5 4 20 See waste section

LCLIP, anecdotal, 

records of 

additional costs 

incurred

1

Local authorities 

collaborate on review

Local 

Authority 

Teams - 

Emergency 

and 

contingency 

Combination of all projected 

changes

Account for changing levels of 

emergency risk arising from climate 

change

√ √

Increased and changes in emergency 

supplies and stocks required, changed 

levels of risk

3 4 12 4 4 16 5 4 20

Build in climate change 

into business planning 

cycles

1/2 A

LCLIP, anecdotal, 

records of 

additional costs 

incurred

2

Collaborative working 

already in place

Increased summer temps with 

heatwaves

Overheating of servers, server rooms, 

IT staff offices

√ √

Likely to be different for different 

buildings dependent upon thermal 

mass, ventilation, air conditioning, etc

3 4 12 4 4 16 5 4 20

Locate servers in the 

most suitable assets.  

When refurbishing 

ensure that 

ventilation/air 

conditioning is 

designed for projected 

temperatures.  Procure 

2/3 C/D LCLIP, anecdotal 1

Local authorities 

collaborate on review

Increase in storminess √ √ 4 1 4 4 1 4 4 1 4 LCLIP, anecdotal 1

Local authorities 

collaborate on review

Increased winter rainfall √ √ 4 1 4 4 1 4 4 1 4 LCLIP, anecdotal 1

Local authorities 

collaborate on review

Increase in high intensity 

rainfall events

√ √ 4 2 8 4 2 8 4 2 8

Locate servers and IT 

infrastructure in less 

vulnerable assets and 

above ground floor 

level.

4. E LCLIP, anecdotal 1

Local authorities 

collaborate on review

Increase in winter extreme 

events

√ √ 4 2 8 4 2 8 4 2 8

Allow remote access 

for service continuity by 

staff from home/other 

locations.

4. E LCLIP, anecdotal 1

Local authorities 

collaborate on review

2020                 

(2010 - 2039)

2080                

(2070 - 2099)

Increased exposure to hazardous 

driving conditions

Increased exposure to potentially 

dangerous working conditions

Human 

Resources - 

Open air 

workers

2050                     

(2040 - 2069)

Proximity

 Disruption to all service delivery, for example 

disruption to payments to authority and from 

authority to staff and all other payees. 

Outdoor 

Equipment 

and Vehicles

Local 

Authority 

Teams - IT



Disruption to network connections

Receptor Consequences

Equipment performance and operators 

working conditions

Uncomfortable vehicular conditions

Increased exposure to uncomfortable 

temperatures and sunlight

Human 

Resources - 

Vehicle users 

and drivers


4.1.7 Business

[image: image12.emf]Local Business

Level 2 Receptor

Future Weather Conditions & 

Events

Impact Event on Receptor

Threshold 

Known?√/X

Damage and/or financial cost

Physical injury

Human health impacts

Quality of life reduced

Disruption

Financial benefits

Biodiversity reduced

Natural resources depleted

Long-term behavioural and process 

change

Likelihood

Impact

Risk (Likelihood x Impact)

Likelihood

Impact

Risk (Likelihood x Impact)

Likelihood

Impact

Risk (Likelihood x Impact)

Mitigation in Place Residual risk Target risk Potential Response Cost Evidence source

Pedigree of 

evidence

Opportunity for joint 

authority working

Strategic Businesses - Ports 

Complex, including importers, 

exporters and logistics

Combination of all projected 

changes

Some direct impacts such as flooding, mainly 

indirect impacts through impacts on transport 

infrastructure, communications infrastructure, 

highways network

√ √ √ √ 3 4 12 4 4 16 5 4 20

Improve flood defences.  

Develop strategies to reduce 

impact of events

2/3/4 C/D

Strategic Businesses - 

Agriculture

Combination of all projected 

changes

Impacts on growing season and transport of raw 

materials and produced goods through indirect 

impacts on transport network

√ √ √ √ 3 4 12 4 4 16 5 4 20

Utilise new crop varieties, 

develop winter storage 

reservoirs, improve irrigation 

systems, improve cold storage 

facilities

2/3 C/D

Summary of 

evidence at 

http://www.defra.go

v.uk/environment/cli

mate/sectors/agricu

lture 

2

Joint strategic aproach 

possible

Strategic Businesses - Tourism

Combination of all projected 

changes

Changes to tourist habits X √ √ √ √ 3 3 9 4 3 12 5 3 15 Tourism promotion strategy

Potential adverse affects on tourism 

destinations, congestion on road 

networks and the environment. 

Economic and environmental 

consequences are positive 

rather than negative

A strategic approach required, 

covering a range of policy and 

operational areas, including 

planning, transport, 

regeneration and environmental 

management

Low to negative ? 0

Joint strategic approach 

possible

Business Management - 

Staffing / HR

Combination of all projected 

changes

Potential impacts on working conditions, travel to 

and from work

√ √ √ √ √ √ 3 3 9 4 3 12 5 3 15

Review working conditions.  

Review working practices

2. A

Joint coordination and 

advocacy programmes 

possible

Business Management - 

Suppliers / Service Utilities

Combination of all projected 

changes

Potential supply chain interruptions √ √ √ 3 3 9 4 3 12 5 3 15

Review working conditions.  

Review working practices

2. A

Joint approach to 

investigation principle 

impacts

Business Management - 

Insurance

Combination of all projected 

changes

Increases to cover risks √ √ 3 3 9 4 3 12 5 3 15 Review insurance cover 4. C

Chartered Institute 

of Loss adjusters 

(CILA) 

www.cila.co.uk/  and 

Association of 

British Insurers 

(ABI) 

http://www.abi.org.u

k/ 

Business Management - 

Training / Employment 

contracts

Combination of all projected 

changes

Changes in working practice √ √ √ 3 3 9 4 3 12 5 3 15

Review working conditions.  

Review working practices

2. A

Business Management - 

Service and product delivery

Combination of all projected 

changes

Impacts on delivery of goods and services to 

end users, impacting on cashflow

√ √ 3 3 9 4 3 12 5 3 15

Review impact of climate 

change on service an product 

delivery.  Incorporate in to 

business planning processes

4. E

Chartered Institute 

of Loss adjusters 

(CILA) 

www.cila.co.uk/  and 

Association of 

British Insurers 

(ABI) 

http://www.abi.org.u

k/ 

Increased winter rainfall

Risks of damage to business premises including 

essential equipment, damages to stored 

supplies and products, restrictions on access to 

premises

√ √ √ 3 4 12 4 4 16 5 4 20

Develop improved 

understanding of risks to 

business units and operation.  

Engage with businesses to 

mitigate

4. E

Flood risk mapping - 

EA.

Increase in high intensity rainfall 

events

Risks of damage to business premises including 

essential equipment, damages to stored 

supplies and products, restrictions on access to 

premises

√ √ √ 4 2 8 4 2 8 4 2 8

Develop improved 

understanding of risks to 

business units and operation.  

Engage with businesses to 

mitigate

4. E

Surface water flood 

risk maps

2080                

(2070 - 2099)

Receptor Consequences



Businesses Regionwide in 

Flood Risk Areas

2020                 

(2010 - 2039)

Proximity

2050                     

(2040 - 2069)


4.2 Data Presentation

The data can Risk Assessment framework can be filtered and sorted to summarise data fields against a variety of criteria, for example:

[image: image13.emf]Level 2 Receptor

Level 3 Receptor AffectedLevel 4 Spa

Future Weather 

Conditions & 

Events

Impact Event on Receptor

Threshold 

Known?√/X

Damage and/or 

financial cost

Physical injury

Human health impacts

Quality of life reduced

Disruption

Financial benefits

Biodiversity reduced

Natural resources 

depleted

Long-term behavioural 

and process change

 LA Consequences Detail

Likelihood

Impact

Risk (Likelihood x 

Impact)

Likelihood

Impact

Risk (Likelihood x 

Impact)

Likelihood

Impact

Risk (Likelihood x 

Impact)

Mitigation in Place Residual risk Target risk Potential Response

Cost

Evidence source Pedigree of evidence Opportunity for joint authority working

Increase in winter 

extreme events

Roads impassable and 

safety compromised with 

follow-on damage to assets

√ √ √

Disruption to traffic network, potential for 

accidents and claims, financial cost of repairs, 

potential for failure of traffic management 

systems, reputation.

Public transport affected, road 

users inconvenienced, delays to 

other public services & emergency 

services.

4 4 16 4 4 16 4 4 16

Emergeny and contingency planning 

for users.  Review impact on road 

maintenace programme.  Consider 

specifications for refurbishment

4. E LCLIP, anecdotal 1 Joint working desirable

Road Network in 

Flood Risk Areas

Flood Risk 

Increased winter 

rainfall

Coastal and fluvial flooding 

affecting parts of the 

network

√ √

Disruption to traffic network, potential for 

accidents and claims, financial cost of repairs, 

potential for failure of traffic management 

systems, reputation.

Public transport affected, road 

users inconvenienced, delays to 

other public services & emergency 

services.

3 4 12 4 4 16 5 4 20

Surface Water Management 

Plans, local Flood Risk 

Plans, Flood Warnings, gully 

maintenance programme

Plans in place for diversions, etc as 

part of contingency and emergency 

planning.  Critical points in the 

network - evaluate/improve drainage, 

embankments, etc

4.E LCLIP, anecdotal 1 Joint working desirable

Proximity



Receptor Consequences

Highways / Transport 

System

Road Network 

Regionwide

2050                     

(2040 - 2069)

2020                 (2010 

- 2039)

2080                (2070 - 

2099)


Data fields can be hidden for presentation of selected columns:
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Level 3 Receptor AffectedLevel 4 Spa

Future Weather 

Conditions & 

Events

Impact Event on Receptor

Damage and/or 

financial cost

Physical injury

Human health impacts

Quality of life reduced

Disruption

Financial benefits

Biodiversity reduced

Natural resources 

depleted

Long-term behavioural 

and process change

 LA Consequences Detail

Likelihood

Impact

Risk (Likelihood x 

Impact)

Likelihood

Impact

Risk (Likelihood x 

Impact)

Likelihood

Impact

Risk (Likelihood x 

Impact)

Potential Response

Cost

Opportunity for joint authority working

Increase in winter 

extreme events

Roads impassable and 

safety compromised with 

follow-on damage to assets

√ √ √

Disruption to traffic network, potential for 

accidents and claims, financial cost of repairs, 

potential for failure of traffic management 

systems, reputation.

Public transport affected, road 

users inconvenienced, delays to 

other public services & emergency 

services.

4 4 16 4 4 16 4 4 16

Emergeny and contingency planning 

for users.  Review impact on road 

maintenace programme.  Consider 

specifications for refurbishment

4. E Joint working desirable

Road Network in 

Flood Risk Areas

Flood Risk 

Increased winter 

rainfall

Coastal and fluvial flooding 

affecting parts of the 

network

√ √

Disruption to traffic network, potential for 

accidents and claims, financial cost of repairs, 

potential for failure of traffic management 

systems, reputation.

Public transport affected, road 

users inconvenienced, delays to 

other public services & emergency 

services.

3 4 12 4 4 16 5 4 20

Plans in place for diversions, etc as 

part of contingency and emergency 

planning.  Critical points in the 

network - evaluate/improve drainage, 

embankments, etc

4.E Joint working desirable

Proximity



Receptor Consequences

Highways / Transport 

System

Road Network 

Regionwide

2050                     

(2040 - 2069)

2020                 (2010 

- 2039)

2080                (2070 - 

2099)


Types of report presentation

Example Report 1 - Trends

Theme - Highways and Transport
Receptor – Region wide road network

Future Weather Condition – increased summer temperatures and heatwaves
Impact on receptor – road surface melt

Receptor consequences – damage to road surface and financial cost and disruption

	Impact
	Catastrophic

(5)
	5
	10
	15
	20
	25

	
	Significant (4)
	4
	8
	12
	16

2080
	20

	
	Moderate (3)
	3
	
6

2020
	9

2050
	12

2080
	15



	
	Minor 

(2)
	2
	4
	6
	8
	10

	
	Insignificant (1)
	1
	2
	3
	4
	5

	
	
	Negligible (1)
	Rare

(2)
	Unlikely (3)
	Possible

(4)
	Probable (5)

	
	
	Likelihood


Key

	
	Very High Risk

	
	

	
	High Risk

	
	

	
	Medium Risk

	
	

	
	Low Risk
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 Trend without mitigation


[image: image16.png]


   Trend with mitigation

Example Report 2 – Comparison of risk

Another way to present the identified risks in the risk register is to use the risk matrix and post on it identified potential receptor impacts.  This is a useful graphical way to explore particular themes, for example risks associated with highways related impacts, or alternatively weather events.  

Example Built Environment
Filter the data to select the High Intensity Rainfall weather event in the current 2020 proximity timeframe.

Code the Receptor Level 2 data based on the filter results:

A = Planning and design of new buildings

B = Buildings and Built Assets in Flood Risk Areas

C = Essential Built Infrastructure, including water supply network, electricity distribution network, gas distribution, telecoms.

This table below graphically highlights the area of most risk.

	Impact
	Catastrophic

(5)
	5
	10
	15
	20
	25

	
	Significant (4)
	4
	8
	12
	
16
	20

	
	Moderate (3)
	3
	6
	9
	
12
	15

	
	Minor 

(2)
	2
	4
	6
	8
	10

	
	Insignificant (1)
	1
	2
	3
	4
	5

	
	
	Negligible (1)
	Rare

(2)
	Unlikely (3)
	Possible

(4)
	Probable (5)

	
	
	Likelihood


Key

	
	Very High Risk

	
	

	
	High Risk

	
	

	
	Medium Risk

	
	

	
	Low Risk


5 Action Plan

5.1 Progressing the Risk Assessment

This risk assessment has been undertaken at a sub-regional level by the four Humber local authorities, led by the Humber Climate Change Partnership.  It has been a positive start to the process of ensuring that the local authorities are prepared for, and make the appropriate decisions, to take account of the impacts of climate change.
The benefits of undertaking a climate change adaptation risk assessment include identifying:

1. Risks and opportunities to service delivery in the future.
2. Areas where more information is required.
3. Service delivery improvements and cost savings.
4. Areas where a limited amount of work now will have benefits in the future.
5. Issues for the future that will need to be addressed, but not now.

The nature of the benefits may be financial or in terms of service delivery, but equally may be in terms of avoiding reputational risk in the future.
There are a number of common factors amongst local authorities that have been the most successful in using the risk assessment process to ensure that they are well prepared for the impacts of climate change.  These are reflected in the NI 188 guidance and case studies on the Nottingham Declaration website.  Authorities such as the Corporation of London, Worcestershire and Staffordshire have reached this position by taking a long term approach to developing and using their risk assessments and incorporating them into their business planning processes.
An important element of the risk assessment development work has been to develop a common approach and methodology that can be applied in more detail within each authority and help identify where authorities can work collectively to improve services and save costs.  

The project has created a workable framework at a sub-regional scale into which local authorities can add further receptors and assets at later dates from their own internal work.  The framework is not exhaustive, it has been developed concentrating on those receptors and assets that can be defined as being most vulnerable.

5.1.1 Embedding the risk assessment into local authority business planning.

The risk assessment process provides a foundation and baseline of climate change impacts at June 2011.  The work demonstrates a clear commitment by the Humber sub-regional authorities to assessing their assets and services against the impacts of climate change.  Going forward the sub-regional authorities are recommended to seek to embed the climate change risk assessment process into the strategic planning process and seek to work collaboratively as much as possible to minimise long-term costs and impacts.

1. The risk assessment process is seen as a long term commitment to improving and managing service delivery.
2. The risk assessment is seen as an iterative process, the results guiding areas for future work.
3. The risk assessment is repeated every few years to take account of new knowledge and changing circumstances.
4. The results of the risk assessment naturally form the basis of an action plan to address risks and opportunities which have been identified and to gain a better understanding of those areas where more work is required.
5. The results of the risk assessment are incorporated into local authority corporate strategic and business planning processes and this then drives the process of updating and reviewing the risk assessment and action plan.  This helps to ensure that risks and opportunities identified in one sector that impact on another are addresses corporately.
6. Work to develop the risk assessment and address the risks and opportunities identified is broken down into manageable pieces that can be project managed.
7. Where it makes sense to do so, pieces of work are undertaken by a broader partnership.
8. Where a broader partnership risk assessment has been undertaken this is then used as the basis for more focussed work within each local authority.  It benefits from collective work at a higher spatial scale and allow the specific issues particular to an area to be drawn out.

5.1.2 Recommendations

The first UK Climate Change Risk Assessment is due to be completed in 2012.  Its development has led to significant progress in improving our understanding of the impacts of climate change, such as with critical infrastructure, and also in the process of undertaking risk assessments.  Further improvements in knowledge and process can be expected once the Risk Assessment is published and public bodies will need to take account of this in developing their services.
In the light of this, and the progress made in producing the risk assessment to date, it is recommended that:
1. The risk assessment is seen as a working document, rather than a final product.  It needs to be further developed and updated to incorporate information as it becomes known, to gain a better understanding of the risks and opportunities and to focus attention on the greatest risks identified.  

2. The Humber Climate Change Partnership should develop the risk assessment through an iterative process of identifying and focussing on parts of the assessment where there are particular risks and opportunities and where more information is required.
3. The Humber Climate Change Partnership develops a programme to take forward those areas where it has been identified that there are advantages to future joint working between the four local authorities.  This will become a detailed action plan, with target dates set for review.
4. The four local authorities should each make the risk assessment relevant to their area and circumstances, so as to better understand the risks and opportunities particular to their locality.
5. Each local authority builds the climate change risk assessment process into its corporate business planning cycles, including contingency planning and strategic planning.
6. Use the risk assessment as an opportunity and tool for engagement with senior managers and members with regard to climate change impacts.

7. The risk assessment is used to inform the work of the Humber Emergency Planning Service.
8. The Humber Climate Change Partnership reviews the risk assessment, using the improved knowledge and processes from the UK Climate Change Risk Assessment, to tie in with the four local authorities’ business planning processes.  Target dates should be set for the review process, with responsibility for monitoring across the four authorities agreed by the Partnership.
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B Appendix B – Table of Receptors
Table 5‑1: Risk Rating Matrix

	Level 1 Receptor
	Level 2 Receptor
	Level 3 Receptor affected

	Highways / Transport System
	Road Network
	Road Network Regionwide

Road Network in Flood Risk Areas

Road Network on Shrink/swell soils

Road Network Across Fine Coversands

Strategic Road Network - Humber Bridge

Strategic Road Network - Access to and from Ports

Strategic Road Network - Access to and from Tourist locations



	
	Rail Network


	General

	
	Navigational Waterway Network, including Ports & Rivers
	General

	
	Air Travel - Humberside Airport
	General

	Built Environment
	Planning and Design of New Buildings

Buildings and Built Assets Regionwide

Buildings and Built Assets in Flood Risk Areas

Building and Built Assets on Shrink/Swell Soils

Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications


	

	Natural Environment
	Air
	Urban Air Quality

	
	Water
	Coastal and Estuarine

Rivers and Drainage Network

Groundwater

	
	Land/Terrestial
	Soil Resources

Woodland Habitats

Grassland Habitats 

Wetland Habitats

Lakes and Ponds 

Coastal Habitats

Strategic Habitat Networks

Vulnerable Species

Landscape Character Areas



	Public Health and Social Care
	Vulnerable
	Elderly, Very Young, Disabled, Mental Health

Low Income

	
	Medical Care


	Care and Facility Buildings (see Built Environment / Built Assets)

Staff working externally, see Back Office HR



	Waste
	Waste Producers
	Domestic Households

	
	Waste Collection
	Domestic / Household

Recycling / Amenity Sites

Medical / Clinical Waste

	
	Waste Storage, Processing and Disposal
	Transfer Stations

	
	Waste Disposal
	Landfill Sites

	
	Energy Recovery Sites
	

	Back Office Services
	Human Resources
	Office based staff

Open air workers

Vehicle users and drivers

	
	Outdoor Equipment and Vehicles
	

	
	Local Authority Teams
	Procurement

Grounds maintenance

Legal

Waste management services

Emergency and contingency planning teams

IT



	Business
	Strategic Businesses
	Ports Complex, including importers, exporters and logistics

Agriculture

Tourism



	
	Business Management
	Staffing / HR

Suppliers / Service Utilities

Insurance

Training / Employment contracts

Service and product delivery

Businesses Regionwide in Flood Risk Areas


C Appendix C – Climate Change Summary Data
C.1 UKCP09 Key findings for Yorkshire & Humber, 2050, under the medium emissions scenario

C.1.1 Increase in winter mean temperature 

· The central estimate (50% probability) of increase in winter mean temperature is 2.2 oC ;

· it is very unlikely (10% probability) to be less than 1.1 oC  and

· is very unlikely (90% probability) to be more than 3.4 oC .

C.1.2 Increased in summer mean temperature  

· The central estimate (50% probability) of increase in summer mean temperature is 2.3oC;

· it is very unlikely (10% probability) to be less than 1.1oC, and

· is very unlikely (90% probability) to be more than 3.9oC.

C.1.3 Summer mean daily maximum temperatures

· The central estimate (50% probability) of increase in summer mean daily maximum temperature is 3.1oC;

· it is very unlikely (10% probability)  to be less than 1.2oC and 

· is very unlikely (90% probability) to be more than 5.4oC
C.1.4 Summer mean daily minimum temperatures

· The central estimate (50% probability) of increase in summer mean daily minimum temperature is 2.6oC;

· it is very unlikely (10% probability)  to be less than 1.1oC and 

· is very unlikely (90% probability) to be more than 4.4oC
C.1.5 Annual mean precipitation 

· The central estimate (50% probability) of change in annual mean precipitation is 0%;

· it is very unlikely (10% probability)  to be less than -4% and 

· is very unlikely (90% probability) to be more than 4%

C.1.6 Increased winter mean precipitation 
· The central estimate (50% probability) of increase in winter mean precipitation is 11%;

· it is very unlikely (10% probability)  to be less than 1% and 

· is very unlikely (90% probability) to be more than 24%

C.1.7 Change in summer mean precipitation 
· The central estimate (50% probability) decrease in summer mean precipitation is -19%;

· it is very unlikely (10% probability)  to be less than -36% and 

· is very unlikely (90% probability) to be more than 1%.

C.2 UKCP09 Weather Generator key findings for Coltishall (closest site to Yorkshire and Humber), 2080, under the medium emissions scenario

C.2.8 Heatwaves (the average number of consecutive 2 day periods in a calendar year when the daily maximum air temperature is more than 29 oC and the daily minimum air temperature is more than 15 oC) 
· The threshold for summer heat wave duration = Total days with maximum temperature 3°C above the 1961–1990 average for greater than five consecutive days (May to October) 
· With increases in summer mean daily maximum temperatures and increases in summer mean temperatures leads to an increased likelihood of heatwaves
· 0 incidences per year of heatwaves at the 10% probability, 1 incidence per year of heatwaves projected for the 50% probability and 7 incidences per year of heatwaves for the 90% probability 

C.2.9 Hot days (daily maximum temperature above 28ºC)
· 2 hot days per year of hot days at the 10% probability, 11 days per year of hot days projected for the 50% probability and 35 days per year of hot days for the 90% probability 

C.2.10 Increased summer temperatures & increased likelihood of droughts
 

· Increased likelihood of drought and dry spells (10 days & 20 days+)
· 1 day per year of dry spells (10 days) at the 10% probability, 2 days per year of dry spells (10 days) projected for the 50% probability and 4 days per year of dry spells (10 days) for the 90% probability 

· 7 days per year of dry spells (20 days+) at the 10% probability, 11 days per year of dry spells (20 days+) projected for the 50% probability and 14 days per year of dry spells (20 days+) for the 90% probability 

C.3 Projections based on the outputs from EARWIIG and UKCIP02 (Weathering the Storm) 2050

C.3.11 Extreme rainfall events and storms
· There is a projected variability in extreme rainfall events, with an increase of up to around 10 per cent felt in some areas.  There will be considerable variability in extreme rainfall events across the region.  Some locations will show an extremely small increase in extreme rainfall or none at all, while other areas will show a small reduction.  In northern and upland areas, extreme rainfall events will increase, by up to 10 per cent in the worse case.

· Mean wind speed will marginally increase in winter.  There will be marginal increase in mean winter wind speeds across the region.  However, summer and autumn will see a small decrease in mean wind speeds especially in northern and upland areas

· Sea levels will increase by around 0.35m.  4mm per year up to 2025 and then allow for 8.5mm per year up to 2055 south of Flamborough Head.

D Appendix D – Stakeholder Engagement
D.1 Involving stakeholders in the risk assessment process

The purpose of the Risk Assessment process and development of the framework is to help local government and partner staff to embed priorities about climate change into their work and decision making processes.  The project concept from its inception was that key staff with local knowledge should be involved in the development of the Risk Assessment framework, guided by the consultancy team.

The consultation approach was applied at two stages via stakeholder workshops.  

D.1.1 Receptor Workshop 12th May 2011, 10.00am – 3.00pm
The first facilitated workshop was undertaken with the objectives of:

· Characterising the identified receptors (receptors and services) by their sensitivity to weather conditions and weather events, i.e their vulnerability
· Determining the climate/weather thresholds for each receptor, which when crossed will have an impact either positive or negative

· Preparing a list of receptors to go forward into Stage 2, the Risk Assessment stage.

· Refining the framework and hierarchy of receptors

An initial framework was proposed for the local authority services and assets, with 7 high level service sectors identified from which to develop a structured and hierarchical framework of receptors:

· Back office services (to include IT, finance, legal services, HR).

· Highways and transport.

· Built environment.

· Natural environment (including grounds, protected and designated sites).

· Public health and social care.

· Waste management.

· Local business (SME focussed).

The aim of the workshop was to develop the framework of receptors and consider their vulnerability to weather events and climatic conditions and the thresholds when changes might impact on services and assets.
The workshop included officers and stakeholders with specific knowledge and local expertise of the sector and delivery receptors identified as being the focus for this study:

	Urban and rural coverage
	Identified receptor area
	LA department/skills

	
	IT/finance/legal (back office services)
	IT + others in finance/legal/Emergency Planning Departments/HR

	
	Highways, transport inc fleet issues
	Transport planner + fleet manager

	
	Built environment inc schools and housing
	Property asset management (e.g running of schools 

Housing officer / LDF /spatial planner 

	
	Natural environment inc green infrastructure/ground maintenance
	Biodiversity  

	
	Public health and social care
	health, public health and social services (coverage of range of ages/older/young)

	
	Waste management
	Waste management

	
	Local business – SME focused
	Regeneration 


The workshop was attended by 22 local authority stakeholders from the four sub-regional authorities, with 3 consultancy facilitators.  Local authority service areas represented included; climate change, built environment, infrastructure, highways and transport, natural environment, IT/Legal/Finance, waste management, health & social care, parks and open spaces.  The workshop approach is outlined in the graphic below:

[image: image17.jpg]



Participants were asked to contribute to the workshop through themed break-out groups and plenary discussion using their expert knowledge on behalf of services and assets across the region generically, rather than specifically to their own authority.  

A workshop aim was to develop a common approach and methodology that would be applicable at a sub-regional level, identifying where authorities can work collectively to improve services and save costs.  

The workshop concluded with an agreed range of high level receptors, which populated a draft receptor framework and this was circulated for comment after the workshop.
D.1.2 Risk Assessment Workshop 17th June 2011 9.00am – 1.00pm
The workshop was primarily undertaken to ‘test’ the risk assessment scoring undertaken by the team of consultants and collectively discuss and determine the scale of the risks.  This workshop comprised 14 officers and other stakeholders with relevant expertise across the Humber sub-region.  
This workshop collectively discussed the key elements of undertaking a risk assessment – an evaluation of the likelihood (probability) of an event, its impact, the proximity (time period) and the overall risk.  The approach is outlined in detail in section 2 of the main report and portrayed in the graphic below:
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One weather event was chosen from each of the 7 high level receptor categories and ‘independently’ scored through discussion and consensus by the workshop attendees.  Scoring of the impact and likelihood was undertaken against the median UKCP09 climate change projections for the 2050 period.

These scores were then compared to the consultants’ assessment and any variations discussed and reasons for the discrepancy considered.

Natural Environment - reduced summer rainfall – impact on wetlands
	
	Consultants
	Workshop Stakeholders

	Likelihood
	5
	4

	Impact
	4
	4

	Risk
	20
	16


Discussion considered the value of wetlands for ecosystems services in terms of carbon storage (if wet), carbon uptake (if wet), flood storage, water supply, oxygen production and local authority statutory duties to maintain these habitats, eg Habitats Directive, Birds Directive.  It was agreed that the environmental impact on the natural environment of climate change is not linear and that there is a local responsibility to maintain the wetland habitats.  The consultancy and workshop participants agreed on the Impact.
Waste – increased summer temperatures with heatwaves – impact on waste collection, domestic/household
	
	Consultants
	Workshop Stakeholders

	Likelihood
	4
	3

	Impact
	3
	2

	Risk
	12
	6


Discussion considered the impact of increased extreme summer temperatures on delivery of the waste collection service and collection operatives, in particular issues around odour, flies and local authority reputation (local press).  Each local authority will need to consider this aspect separately as the authorities operate different collection regimes (1 or 2 weekly collection cycles).  Changing weather patterns are being considered by some authorities with PPE.  Consultancy team over scored on Likelihood and Impact.  Consultants swayed by some of the discussion in the first workshop which was moderated in the discussions in workshop 2.
Built Environment – increase in high intensity rainfall events – Buildings and Built Assets in Flood Risk Areas
	
	Consultants
	Workshop Stakeholders

	Likelihood
	5
	5

	Impact
	4
	5

	Risk
	20
	25


It was agreed that there is likely to be more low level events occurring more frequently, with rare catastrophic events, however there is the potential for impacts to be catastrophic, which might be localised.  Reasonable consensus between consultants and workshop slight divergence on scale of impact.
Public Health/Social –increase in winter extreme events – Vulnerable, elderly, very young, disabled, mental health
	
	Consultants
	Workshop Stakeholders

	Likelihood
	3
	3

	Impact
	4
	4

	Risk
	12
	12


This could lead to an increase in winter mortality, impact on services such as meals on wheels, care, waste collection.  There will be a big impact on people in fuel poverty.  There could be more occurrences of closure of centres, schools, public facilities.  There will be an economic impact if schools are closed and parents have to take unpaid leave.  There could be an increase in trips and slips, with increased burdens in A&E workload.  Local authority staff may have difficulty in reaching vulnerable clients.  This was all evidenced with reference to recent winter extreme events.
Back Office – increased summer temperatures with heatwaves– Human Resources – office staff
	
	Consultants
	Workshop Stakeholders

	Likelihood
	4
	4

	Impact
	4
	3

	Risk
	16
	12


Discussion considered issues of hydration, heat from IT will add to background heat, impact on IT functionality.  Impacts will depend on the office environment, building fabric and age.  Examples of high office temperatures were anecdotally discussed.  Consultant slightly over scored Impact probably reflecting workshop 1 discussions which were more measured in workshop 2.
Back Office – increased summer temperatures – Human Resources – open air workers
	
	Consultants
	Workshop Stakeholders

	Likelihood
	4
	4

	Impact
	3
	3

	Risk
	12
	12


Discussion considered the impact of increased temperatures on open air workers and issues such as hydration, heat exhaustion and delivery of services.  Some services could be put on hold during extended periods of increased temperatures which might lead to reputational risk issues.  Impact on productivity/production, personal protection and protective equipment, Hydration, working hours. LA’s  taking action now.
Highways – increased summer temperatures with heatwaves – road network regionwide
	
	Consultants
	Workshop Stakeholders

	Likelihood
	5
	3

	Impact
	3
	3

	Risk
	15
	9


Discussion considered evidence of increased summer temperatures leading to macadam melting, with 3-4 days at more than 30oC.  South facing aspect increases likelihood.  Surface temperature is important, not just air temperature, therefore sunshine as well as temperature is important.  This impacts on traffic speed, gritting to reduce the melt, inconvenience when footpath macadam is trailed into shops, etc.  future adaptation could look at macadam in hotter countries such as Spain and through long-term planning consider changing macadam binding agents.  With regard to the likelihood, UK CP09 doesn’t really help us understand the likelihood of 3-4 days at continuously high temperatures, evidence is anecdotal and through the LCLIP.  This was discussed at workshop 1 and consultants reflected some of this in their scoring. The debate was more tempered in workshop 2 with participants reflecting that the likelihood was not as high as expressed at workshop 1.
Comparison of the scores illustrated that in most cases the results derived by the consultancy team were broadly similar to the Workshop 2 stakeholder scores, with the consultancy team being slightly more cautious in one instances and slightly over scoring on several.  On reflection it was clear that workshop 1 was held to consider and decide which receptors should be identified for inclusion in the Risk Assessment Framework and as such participants often emphasised impacts and likelihood to justify a particular receptors inclusion. In workshop 2 which was held with the specific purpose of scoring impacts and likelihood then the discussions were more measured and reflective.  The initial consultancy team scoring was therefore slightly higher than that produced by the participants in workshop 2.  The discussions and collective scoring approach was then used by the consultancy team to inform the completion of the scoring of the Risk Assessment framework for the three agreed UKCP09 time periods.
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1.  Which key local authority asset or service is involved – the Level 1 Receptor? (Section 2.2.1)


The Humber Sub-Region stakeholders have defined 7 key service areas for the risk assessment.


Level 1 Receptor


	Back Office Services





2.  Which asset or service is likely to be affected by the projected changing weather patterns? (Section 2.2.1)


Consider more specifically the service, asset, or personnel affected.





Level 2 Receptor


	Human Resources – Open Air Workers





3.  Which future weather conditions and events will have an impact on this receptor? (Section 2.2.2)





12 key weather conditions and events have been defined from the research that are projected to occur as a result of climate change.  Consider the impact on the receptor, direct and indirect delivery of the service by the receptor, any long-term impacts on the receptor.  


In this example consideration has been given to the weather conditions and events impacting Open Air Workers:





4.  Comments with regard to the impact on the receptor? (Section 2.2.3)





Brief detail on any specific impact on the receptor arising from the weather conditions or event





5.  Threshold of Impact (Section 2.2.4)





Is the threshold at which the impact on the receptor occurs known?  Some thresholds may be clearly defined, others may not be known.  Inserting a √ or X highlights whether further research is required.





6.  What are the Receptor Consequences to the weather event? (Section 2.2.5)





9 summary consequences of the weather events and impact have been defined for the risk assessment.  Complete with ticks all consequences that might apply either directly to the receptor, e.g. physical injury and human health impacts, or as a result of indirect consequences, eg staff working hours being affected by extreme weather events impacting on the delivery of Local Authority Services.





7.  What are the Local Authority Consequences and can any simple detail be added? (Section 2.2.6)





This section allows brief additional detail to be included. 





8.  Risk Scoring? (Section 2.3)





This stage considers the scale of impact on the receptor due to climate change impacts, as defined in section 2.3 and scoring the likelihood/impact, based on the time period projections in UKCP09 :


Likelihood = the probability that an event will occur based on the climate change projections.


Impact =the measure of the severity of an event, based on the definitions in Table 2-3


The score should be compared to the risk matrix table 2-4 and colour coded based assessing likelihood first, then impact.  Colours may change across the time periods and will help to prioritise those service receptors that need to be considered and addressed in the action planning process based on the risk impact, ie is it low, medium, high or very high?





9.  What mitigation is in place, will there be a residual risk and what is the target level of risk? (Sections 2.3.2, 2.3.3, 2.3.4)


Further detail can be added in subsequent cells, to identify whether mitigation is already in place, what actions and mitigation might be required to reduce the impact of the risk, whether residual risk is likely and where possible identify a target level to reduce the impact of the risk.  In the case of open air workers this might include setting a target % of lost service days due to extreme weather events.





10.  What potential responses might be applied to address the identified impacts and what level of cost might be involved? (Section 2.4 – 2.4.1, 2.4.2)








11.  What if any source of evidence is there to support the potential responses and costs, what is the pedigree of evidence for this and are there any opportunities for collaborative working across the Humber Sub-Regional authorities? (Section 2.4.3, 2.4.4, 2.4.5)








A





B





C










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































� The processes causing extremes (such as floods and droughts) are complex and their representation is at the limit of the current capability of climate models








_1371540983.xls
Background

		Humber Climate Change Risk Assessment

		The Humber Climate Change Partnership, comprising officers from Hull City Council, East Riding of Yorkshire Council, North Lincolnshire Council and North East Lincolnshire Council has been working collaboratively to improve the understanding of the sub-re

		The process involved in developing the risk assessment and the methodology used is explained fully in the report Humber Adaptation Risk Assessment, available from members of the Humber Climate Change Partnership.  To gain a full understanding of the risk

		Key stages in the risk assessment process included:

		1.     Identifying how climate change affects local authority services and assets

		a.     Identifying a hierarchy of receptors (risk areas for services and assets) - 7 high level receptors identified

		b.     Using descriptors to describe the future weather and events that impacts on the receptors (see Look-ups sheet)

		c.     Describing the impact event on the receptors

		d.     Highlighting whether there are known thresholds

		e.     Describing the consequences for the receptor

		f.      Describing the consequences for the local authority (see Look-ups sheet)

		2.     Undertaking the risk assessment

		a.     Likelihood, impact, proximity and overall risk

		b.     Mitigation in place

		c.     Residual risk

		d.     Target risk

		3.     Consideration of potential responses and the quality of the evidence used for the risk assessment

		a.     Potential response

		b.     Cost

		c.     Evidence source

		d.     Pedigree of evidence

		e.     Opportunities for joint authority working



&CHumber Climate Change Partnership Risk Assessment

&LContact:  Helen Jenkins, North East Lincolnshire Council&CJune 2011&RPrepared by Maslen Environmental



Highways

		Highways / Transport System																																				Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Road Network Regionwide						3		Increased summer temps with heatwaves		Roads melting, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputational risk.		Public transport affected, road users inconvenienced, delays to other public services, need to spread grit to reduce melting problems, traffic speed impacted.		2		3		6		3		3		9		5		3		15								Evaluation of roads most at risk eg taking acount of aspect (southerly), composition, use.  Devise mitigation eg dusting and revised specification for top dressing and relaying.  Clarify road network that falls within Local Authority responsibility.		4. E		LCLIP, anecdotal		1		Joint working desirable

								8		Increasing high intensity rainfall events		Localised flooding, road closures												√												Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc.  Critical points in the network - manage and evaluate/improve drainage systems		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

								8		Increasing high intensity rainfall events		Localised pollution of watercourses																√				√				Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						At critical points develop water storage, wetlands, reedbeds to attenuate flow and absorb pollutants		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

										Increase in storminess		Roads impassable and safety compromised debris on the carriage way, trees, branches etc				√		√						√										Disruption to traffic network, potential for accidents		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Roadside trees checked for safety and managed to reduce risks, signage to make drivers aware of hazardous exposed locations				nil deaths arising from LA asset management		Emergeny and contingency planning for users and highway managers.  Review  roadside maintenace programme.		2.E		LCLIP, anecdotal		1		Joint working desirable

								9		Increase in winter extreme events		Roads impassable and safety compromised with follow-on damage to assets				√		√						√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		4		16		4		4		16		4		4		16								Emergeny and contingency planning for users.  Review impact on road maintenace programme.  Consider specifications for refurbishment		4. E		LCLIP, anecdotal		1		Joint working desirable

		Road Network in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Coastal and fluvial flooding affecting parts of the network				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		4		12		4		4		16		5		4		20		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		4.E		LCLIP, anecdotal		1		Joint working desirable

		Road Network on Shrink/swell soils				Shrink/swell soils		4		Reduced summer rainfall		Subsidence and damage, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		2		6		4		2		8		5		2		10								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - erect sand fences/vegetation		4. E		British Geological Society		2

		Road Network Across Fine Coversands				Fine coversands		4		Reduced summer rainfall		Sand blowouts over roads compromising visibility and safety												√										Disruption to traffic network, potential for accidents and claims.		Road users inconvenienced.		3		2		6		4		2		8		4		2		8								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		2. A		Anectdotal		1

		Strategic Road Network - Humber Bridge				Humber Bridge		6		Increase in storminess		Bridge closure		√										√										Reduced revenues, disruption to staff getting to work, reputation		Public, commercial and provate transport affected.  If sufficiently frequent, or perceived to be, will have economic, social and reputational impacts		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered		Bridge will have to be closed at wind speeds above X		Traffic disrupted for 'minimal' necessary periods only		Structural adjustments to the bridge, informations systems to send travellers by different routes, public transport vehicles that are less vulnerable		4.E		Design specification for the Humber Bridge		3		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Ports				Access to and from Ports		6		Increase in storminess		Road closures, capacity limitations, delays to supply chain												√										Disruption to traffic network, increased costs for businesses, local, regional and national impacts, reputational risk.		Potential to have national knock-on effects		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?				2.E		Traffic information systems in place on motorway network.		1/2		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Tourist locations				Access to and from Tourist locations		3		Increased summer temps with heatwaves		Capacity limitations and congestion										√		√										Disruption to traffic network, increased costs for businesses, local and regional impacts, lost revenue, reputational risk.		Tourists choose not to visit the locality.		2		3		6		3		3		9		4		3		12		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?		Evaluate the capacity of the road network and design mitigation if necessary		2. E		Traffic information systems in place on motorway network.		1/2		Joint working desirable

		Rail Network - General		General				3		Increased summer temps with heatwaves		Buckled rails affecting rail traffic				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12		Network Rail has undertaken a risk assessment as part of the Climate Change Act Adaptation Responsibility.						Network Rail risk assessment needs to be appllied to the Humber subregion		2. E		Network Rail risk assessment.  See methodology Appendix A 8. Defra - Reports produced under the Climate Change Act Adaptation Reporting Power.		3		Joint working desirable

								3		Increased summer temps with heatwaves		Power outages affecting signalling				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								6		Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								8		Increasing high intensity rainfall events		Flooding blocking tracks				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		3		12		4		3		12		4		3		12														3

		Navigational Waterway Network, including Ports & Rivers				Humber, River Hull, Ancholme, Trent, Ouse Collectively		5		Increased summer temperatures with droughts		Increased leisure craft use														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								5		Increased summer temperatures with droughts		Reduced navigable use				√						√												Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								6		Increase in storminess		Restricted navigable use												√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		4		1		4		4		1		4		4		1		4

								7		Increased winter rainfall														√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								10		Increase in mean winter temperatures		Increased leisure craft use - extends leisure season														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								1		Increase in Sea Level		Affects navigable use and operation of locks														√						√		Financial benefits, potential congestion		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

		Air Travel - Humberside Airport				Humberside Airport				Increase in winter extreme events		Restricts flights				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E

										Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E
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Built Env

		Built Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                           (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Planning and Design of New Buildings						1		Increase in sea level		Sites and buildings need to account for changing climatic conditions																				√		Development plans & building regulations to reflect changing climate		Includes public and private new buildings		3		4		12		4		4		16		5		4		20		Spatial planners and designers to follow national guidance		All new buildings constructed to account for future agreed levels of risk				Planners and designers need to be made aware of national guidance and the risks through a planned programme		2. A		UKCP09, LCLIP, BRE, anecdotal		2/3		Joint programmes may save costs and be more effective

								2		Increased summer temperatures																						√						3		2		6		4		2		8		5		2		10										2 A/B/C

								3		Increased summer temperatures with heatwaves																						√						2		2		4		3		2		6		4		2		8

								4		Reduced summer rainfall																						√						3		2		6		4		2		8		5		2		10

								5		Increased summer temperatures with droughts																						√						3		2		6		4		2		8		5		2		10

								6		Increase in storminess																						√						4		2		8		4		2		8		4		2		8

								7		Increased winter rainfall																						√						3		2		6		4		2		8		5		2		10										4.E

								8		Increase in high intensity rainfall events																						√						4		2		8		4		2		8		4		2		8

								9		Increase in winter extremes																						√						4		2		8		4		2		8		4		2		8

								10		Increase in mean winter temperatures																						√						3		2		6		4		2		8		5		2		10

		Buildings and Built Assets Regionwide						3		Increased summer temperatures with heatwaves		Internal temperatures raised		√								√										√		Uncomfortable/impossible working/living conditions		Includes  schools, public buildings, housing		2		3		6		3		3		9		4		3		12		Heightened air conditioning/ventilation/ themal mass specifications for refurbishment.		Difficult to treat buildings.  Cost of fuel		Legal internal temperatures		Green infrastructure, mechanical shading, water walls, rebuild. To take into consideration when selecting assets to dispose of		2/3/4. C/D		Building Research Establishment		2/3

								6		Combination of all projected changes		Structural damage				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		3		12		5		3		15		5		4		20								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

								9		Increase in winter extremes		Structural damage, limited access				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		2		8		4		2		8		4		2		8								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

		Buildings and Built Assets in Flood Risk Areas				Flood Risk Areas		1		Increase in sea level		Increased risk of flood damage and disruption to use				√						√		√								√		Damage to assets, disruption to service delivery, displacement, insurance issues, reputational risk.		Improve asset register of at flood risk buildings.  Provide support to owners of buildings to improve resilience.		3		4		12		3		5		15		4		5		20		Strategies and investment plans in place to improve flood defence infrastructure.  LLFAs		Not all buildings at risk will be covered by flood defences.  Flood defences do not mitigate all risk				Awareness raising programme for building owners/users, linked to new insurance arrangements post 2013		2. A		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Good opportunity to collaborate and save costs as part of national programmes.

								7		Increased winter rainfall						√		√		√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√		√		√		√		√								√						4		3		12		4		3		12		4		3		12

		Building and Built Assets on Shrink/Swell Soils				Shrink/swell soils		5		Increased summer temperatures with droughts		Subsidence and structural damage				√								√										Potential damage to assets		Likely to vary across assets		3		3		9		4		3		12		5		3		15		Identification of vulnerable assets						Identify vulnerable buildings.  Inform owners/users, with advice on management and mitigation		4.E		Royal British Geological Society Website		2/3		Good opportunity to collaborate and save costs as part of regional research.

								3		Increased summer temperatures with heatwaves												√										√						2		2		4		3		2		6		4		2		8

								9		Increase in winter extremes		Structural damage, limited access												√								√						4		1		4		4		1		4		4		1		4

		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications				2		Increased summer temperatures		Direct damage and disruption to services				√				√		√		√								√		Disruption to service delivery, business continuity, direct damage, insurance claims, reputational risk.				3		4		12		4		4		16		5		4		20		As part of the Reporting Responsibility under the Cliamte Change Act, utilities are developing climate change adaptation risk assessments.  A range of national reports have been produced on critical infrastructure; some hosted on the Cabinet Office websit		The national assessments need to be applied to the subregion and evaluated in combination - ie cascade effect.  This is an emerging area of understanding.  Therefore the risk will need to be reviewed and updated				Evaluation of risks for the subregion, reviewed at regualr intervals		4.E		See Methodology Annexe A, LCLIP, anecdotal		2/3.		Jont working required to make this effective

								3		Increased summer temperatures with heatwaves						√				√		√		√								√						2		4		8		3		4		12		5		4		20

								4		Reduced summer rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								5		Increased summer temperatures with droughts						√				√		√		√								√						2		4		8		3		4		12		4		4		16

								6		Increase in storminess						√				√		√		√								√						4		4		16		4		4		16		4		4		16

								7		Increased winter rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√				√		√		√								√				Improve asset register of at flood risk buildings.  Provide support to owners of building resilience.		4		4		16		4		4		16		4		4		16

								9		Increase in winter extremes						√				√		√		√								√						4		4		16		4		4		16		4		4		16
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Natural Env

		Natural Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Air - Urban Air Quality		Urban Air Quality				3		Increased summer temperatures with heatwaves		Increase in PM10s		√						√		√								√		√		Increased health and social service needs for those affected		Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		2		Joint working on monitoring  and mitigation and collaboration with research bodies

								3		Increased summer temperatures with heatwaves		Increase in NOX and VOC combining to form smog								√		√								√		√				Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		3		Joint working on monitoring  and mitigation and collaboration with research bodies

		Water - Coastal and Estuarine		Coastal and estuarine waters				1		Increase in sea level		Increased volume to be accommodated in estuaries, impacting adjacent terrestrial environment				√								√				√		√		√						3		4		12		4		4		16		5		4		20		Eg coastal zone management plans						Review Coastal Management Plans as evidence improves		2. A		Long term monitoring and research		3		Joint working a requirement to be successful and strategic

								6		Increase in storminess		Swell and waves impact on users and adjacent terrestrial environment				√								√				√		√		√						4		2		8		4		2		8		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09, LCLIP,  anecdotal		2-Jan		Joint working a requirement to be successful and strategic

								11		Increase in sea temperature		Changes in quality arising from chemical and biological conditions																√										2		2		4		3		2		6		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09,		2		Joint working a requirement to be successful and strategic

		Water - Rivers and Drainage Network		Rivers and drainage network				2		Increased summer temperatures		Increased water temperatures affecting chemical and biological conditions, increased recreational use														√		√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								3		Increased summer temperatures with heatwaves		Increased water temperatures affecting chemical and biological conditions																√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								4		Reduced summer rainfall		Reduced volumes of water, impacts on biological and chemical conditions, knock-on effects for aquatic and terrestrial biodiversity																√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								7		Increased winter rainfall		Increased volumes in system affecting adjacent terrestrial environment and aquatic habitat																√		√		√						3		3		9		4		3		12		5		3		15								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								8		Increase in high intensity rainfall events		Localised increased volumes in system affecting adjacent terrestrial environment, aquatic habitat, potential to sweep in pollutants																√		√		√						4		2		8		4		2		8		4		2		8								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

		Water - Groundwater		Groundwater				4		Reduced summer rainfall		Available water resources for abstraction reduced												√						√		√						3		3		9		4		3		12		5		3		15		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								5		Increased summer temperatures with droughts		Increased demand for abstracted water												√						√		√						3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								7		Increased winter rainfall		Increased winter recharge to groundwater aquifers														√												3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Encourage land management to improve recharge rates.  May also reduce flooding risks				Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial Regionwide - Soil Resources		Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)				2		Increased summer temperatures		Increase in transpiration, biological and chemical activities changes in soil				√								√				√								Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)		3		1		3		4		1		4		5		1		5										4. E		anecdotal, some supporting resesearch		2

								4		Reduced summer rainfall		Soil moisture deficits reducing biological activity and productive capacity				√												√										3		3		9		4		3		12		5		3		15		Catchment Sensitive Farming Programme						Encourage extension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								5		Increased summer temperatures with droughts						√												√										3		4		12		4		4		16		5		4		20		Catchment Sensitive Farming Programme						Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								6		Increase in storminess		Soil losses through erosion increased, crop damage				√																						4		1		4		4		1		4		4		1		4										2.E		anecdotal and press stories from around the coumtry, some supporting resesearch		2

								7		Increased winter rainfall		Increased likelihood of structural damage to soil profiles, restricting use, crop damage				√														√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2.A 4.E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								8		Increase in high intensity rainfall events		Soil erosion and structural damage to soil profiles				√								√						√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								10		Increase in mean winter temperatures		Extends seasonal biological activity and growing seasons, increased survival of soil borne pests				√										√						√						3		2		6		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Need good agronomic advice.  This will probably occur anyway		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial - Woodland Habitats		Habitat - woodlands				2		Increased summer temperatures		Impact on growth rates and populations of associated species				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts		Impact on growth rates and populations of associated species, increased risk of fire damage				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								6		Increase in storminess		Impact on growth rates and populations of associated species				√						√						√		√		√						4		1		4		4		1		4		4		1		4		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Grassland Habitats		Grassland				2		Increased summer temperatures		Impact on species composition, growth rates, overall productivity and associated species, increased risk of fire				√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall		Impact on species composition, growth rates, overall productivity and associated species				√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								8		Increase in high intensity rainfall events						√												√				√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Wetland Habitats		Wetlands				2		Increased summer temperatures		Impact on water regime affecting wetland associated plants and animals																√		√		√		For sites with statutory designations there is a legal responsibility to maintain their biodiversity value				3		3		9		4		3		12		5		4		20		Site Management Plans for all Statutory Sites.  Regional Biodiversity targets and strategy.  Landscape scale biodiversity projects						Strategic approach required to ensure that there are sufficient wetlands that are well connected enough to retain biodiversity quality.  Note that the biodiversity interest is likely to change.  For each site, water management plans need to be developed t		2/3/4 A/B/C/D/E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								4		Reduced summer rainfall																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								7		Increased winter rainfall																		√		√		√						3		2		6		4		2		8		5		2		10												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								8		Increase in high intensity rainfall events																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

		Land/Terrestrial - Lakes and Ponds		Lakes and ponds				2		Increased summer temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√				√								√		√		√		Potential algal blooms and health consequences.  Potential fish/animal kill with recuperation leading to a different trophic state				3		3		9		4		3		12		5		3		15		Statutory sites will have plans in place						Evaluate the risk for different sties and devise mitigatin		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves						√				√								√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								4		Reduced summer rainfall						√												√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								6		Increase in storminess		Physical impacts on lake and pond margins and use of water body				√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								7		Increased winter rainfall		Impact on physical conditions affecting biological and chemical conditions				√												√				√		Quality of biodiversity affected, especially if phosphates, nitrates, sediment, minerals or oil based pollutants  increase				3		2		6		4		2		8		5		2		10		Statutory sites will have plans in place						Plans need to take changing cliamte into account and devise mitigation		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								8		Increase in high intensity rainfall events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								9		Increase in winter extreme events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								10		Increase in mean winter temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√												√				√		Possible impact on wildlife composition				3		2		6		4		2		8		5		2		10								Sufficient water bodies of sufficient size and water quality will help to mitigate any impacts by enabling transfer between sites		4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

		Land/Terrestrial - Coastal Habitats		Coastal Habitats				1		Increase in sea level		Loss of coastal habitats				√												√		√		√						3		4		12		4		4		16		5		5		25		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								2		Increased summer temperatures		Impacts on species compositions, potential increase in human activity				√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								3		Increased summer temperatures with heatwaves						√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								4		Reduced summer rainfall						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								5		Increased summer temperatures with droughts						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								6		Increase in storminess		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								7		Increased winter rainfall		Impacts on species compositions through changes in water regime				√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								8		Increase in high intensity rainfall events		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								9		Increase in winter extreme events						√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures		Impacts on species compositions				√												√		√		√						3		1		3		4		1		4		5		1		5												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								11		Increase in sea temperature						√												√		√		√						2		1		2		3		2		6		4		3		12		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Strategic Habitat Networks		Habitats - Strategic Networks				12		Combination of all projected changes		Loss of strategic points and connecting habitats																√		√						Strategically important networks of habitats could be interrupted through the loss of habitats at specific locations.  These strateigc networks comprise mixes of all the above described receptors.  For example, the dry grassland network on the coversands,		3		3		9		4		4		16		5		4		20		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Vulnerable Species		Vulnerable Species				12		Combination of all projected changes		Loss of species																√		√						Within the overall habitats receptors heading there are particularly valuable and vulnerable species, which need to be individually identified.		3		3		9		4		4		16		5		4		20		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Landscape Character Areas		Landscape Character Areas				12		Combination of all projected changes		Significant changes to character areas and boundaries										√						√		√						These defined areas with particular landscapes comprise locally and regionally important mixes of the above habitats, managed agricultural land and the built environment.  Changes in the natural environment will have impacts on these.		3		3		9		4		4		16		5		4		20		NE Joint Character Statements.  AONB and Heritage Coast Management Plans		Fragmentation - a thousand tiny cuts.  Loss of character through loss of positive management.		Targets in NE Joint Character Statements		A strategic approach to identify and deliver priorities.  Key to this is the development of socioeconomic activity that delivers landscape		2. E		Joint Character Statements.  AONB and Heritage Coast Managmetn Plans		2
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Public Health_Social

				Public Health_Social Care																																				Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Public Health_Social Care		Vulnerable - Elderly, Very Young, Disabled, Mental Health						3		Increased summer temperatures with heatwaves		Overheating		√						√		√										√		The Local Authority has a key role in supporting the these vulnerable groups through social support networks.  The delivery of support will also be affected by climate changes.		Main clients for these support services are those impacted by climate change.		3		3		9		4		4		16		5		4		20		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures.  Skin risks		Extra deaths limited to X% or nil% increase		Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin								√		√		√								√						3		3		9		4		3		12		5		3		15		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures				Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress						√		√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

		Public Health_Social Care								8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress								√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately								√		√		√								√						4		3		12		4		3		12		4		3		12		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										10		Increase in mean winter temperatures		Increased risk of disease								√						√												3		1		3		4		1		4		5		1		5

				Vulnerable - Low Income						3		Increased summer temperatures with heatwaves		Overheating				√																						3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin				√				√		√																3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately				√				√		√																4		3		12		4		3		12		4		3		12								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										10		Increase in mean winter temperatures		Increased risk of disease														√												3		1		3		4		1		4		5		1		5

				Medical Care																																		Medical care and support for vulnerable groups needs to be maintained and will need to be resilient to climate impacts						0						0						0

				Care and Facility Buildings (see Built Environment / Built Assets)																																								0						0						0

				Staff working externally, see Back Office HR																																								0						0						0
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Waste

		Waste Management						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Waste Producers - Domestic Households		Domestic households				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Joint evaluation might save resources

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Domestic / Household		Domestic/household				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Recycling / Amenity Sites		Recycling and amenity sites				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin								√		√												Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Lids to equipment as part of procurement		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of site closure, waste accumulating												√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

		Waste Collect - Medical / Clinical Waste		Medical / clinical waste collection				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Review stroage and collection frequency as part of procurement		2. A		Anecdotal		1

								6		Increase in storminess		Waste accumulation												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review storage and collection frequency		2. A		Anecdotal		1

								7		Increased winter rainfall														√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

		Waste Storage, Processing and Disposal - Transfer Stations		Transfer Stations				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		2		6		4		2		8		5		2		10		Waste Plan/Strategies reflect Climate Change impacts.  Odour management strategies.						Review of storage facilities and transfer rates.  Evaluate  impact on staff and neighbours		2. A		Anecdotal		1

								6		Increase in storminess		Increased risk of wind blow and waste spillage, interruptions to transport network causing accumulation and capacity restrictions at transfer stations, for example closure of Humber Bridge affecting transfer stations in Hull				√								√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review of storage facilitites, capacity where there is delayed transfer.		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of water pollution and disruption to transport network causing accumulation and capacity restrictions at transfer station				√								√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		1		4		4		1		4		4		1		4								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								9		Increase in winter extreme events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

		Waste Disposal - Landfill Sites						2		Increased summer temperatures		Increased risk of vermin, pests, odours, dust and fires		√						√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.		Landfill sites near to housing, employment areas or transport routes can cause particular problems		3		3		9		4		3		12		5		3		15		Waste Plan/Strategies relfect Climate Change impacts.  Odour management strategies		Odours may still be a problem in very high temperatures		No more than X number of complainnts during any 7 day period		Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								3		Increased summer temps with heatwaves										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								4		Reduced summer rainfall										√				√								√						3		1		3		4		1		4		5		1		5												Anecdotal		1

								5		Increased summer temperatures with droughts										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								6		Increase in storminess		Increased windblow and site closures, increased requirement for cover material				√								√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Consider possible mitigation  dufing predicted storm weather events		2. A		Anecdotal		1

								7		increased winter rainfall		Increased cost of leachate treatment				√								√								√		Increased activity for local authority involved in catching up and clearing up debris, staff health and safety implications, reputational issues.				3		2		6		4		2		8		5		2		10								Review leachate treatments		2. A		Anecdotal		1

								8		Increasing high intensity rainfall events		Increased risk of water pollution event								√				√								√						4		2		8		4		2		8		4		2		8								Review pollution risks		2. A		Anecdotal		1

								9		Increase in winter extreme events		Site closures												√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Review the impact of  site closures on the waste processing system		2. A		Anecdotal		1

								10		Increase in mean winter temperatures		Increased risk of vermin, pests, odours								√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		1		3		4		1		4		5		1		5												Anecdotal		1

		Energy Recovery Sites																																								0						0						0														1
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Back Office

				Back Office Services						Refer to Look-ups sheet for description																														Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Back Office Services		Human Resources - Open air workers		Open air workers				2		Increased summer temperatures		Increased exposure to uncomfortable temperatures and sunlight		X						√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15		Health and safety training. Policies in place		Service delivery compromised by reduced productivity		Maximum of X% loss of service .  No health impacts.		Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves								√		√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to potentially dangerous working conditions						√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								7		Increased winter rainfall								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Human Resources - Vehicle users and drivers		Vehicle Users and drivers				2		Increased summer temperatures		Uncomfortable vehicular conditions								√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		2		6		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves										√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to hazardous driving conditions						√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Outdoor Equipment and Vehicles						3		Increased summer temps with heatwaves		Equipment performance and operators working conditions				√								√								√		Introduction of air conditioning to all cabs				3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess						√								√								√		Increased wear and tear requiring more maintenance				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		0		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events						√								√								√		Flexibility in plant and equipment to manage extremes				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Procurement		Procurement				12		Combination of all projected changes		Changes in specifications based on projections				√																√				Procurement procedures and processes need to take account of climate change projections		3		3		9		4		4		16		5		4		20								Procurement policies and purchases should take account of forthcoming cliamte change risks		4. A/B/C/D		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Grounds maintenance		Grounds maintenance				12		Combination of all projected changes		Changes to staff working conditions and to natural environment				√								√								√				Grounds maintenance management will be impacted by climate change - impacts on staff, equipment and natural environment		3		3		9		4		4		16		5		4		20								Review staff working conditions to take account of future climate change risks		1. A		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Legal		Legal				12		Combination of all projected changes		Changes to contracts and number and type of claims against the authority				√								√								√				Potential increased claims for compensation from damages and losses and internal staff issues relating to working conditions		3		3		9		4		4		16		5		4		20								Build in future climate change risks into legal work and review as part of business planning process		1/2 A/B/C		LCLIP,  anecdotal, insurance claim records		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Waste management services		Waste management services				12		Combination of all projected changes		Changes to service delivery, working practices, equipment				√		√		√				√								√				See waste management theme		3		3		9		4		4		16		5		4		20								See waste section				LCLIP, anecdotal, records of additional costs incurred		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Emergency and contingency planning teams		Emergency and Contingency Planning Teams				12		Combination of all projected changes		Account for changing levels of emergency risk arising from climate change				√																√				Increased and changes in emergency supplies and stocks required, changed levels of risk		3		4		12		4		4		16		5		4		20								Build in climate change into business planning cycles		1/2 A		LCLIP, anecdotal, records of additional costs incurred		2		Collaborative working already in place

		Back Office Services		Local Authority Teams - IT		IT				3		Increased summer temps with heatwaves		Overheating of servers, server rooms, IT staff offices				√								√										Disruption to all service delivery, for example disruption to payments to authority and from authority to staff and all other payees.		Likely to be different for different buildings dependent upon thermal mass, ventilation, air conditioning, etc		3		4		12		4		4		16		5		4		20								Locate servers in the most suitable assets.  When refurbishing ensure that ventilation/air conditioning is designed for projected temperatures.  Procure IT equipment to specific standards		2/3 C/D		LCLIP, anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Disruption to network connections				√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										7		Increased winter rainfall						√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										8		Increase in high intensity rainfall events						√								√														4		2		8		4		2		8		4		2		8								Locate servers and IT infrastructure in less vulnerable assets and above ground floor level.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review

										9		Increase in winter extreme events						√								√														4		2		8		4		2		8		4		2		8								Allow remote access for service continuity by staff from home/other locations.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review
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Business

		Local Business						Refer to Look-ups sheet for description								Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Strategic Businesses - Ports Complex, including importers, exporters and logistics		Ports Complex, including importers, exporters and logistics				12		Combination of all projected changes		Some direct impacts such as flooding, mainly indirect impacts through impacts on transport infrastructure, communications infrastructure, highways network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Improve flood defences.  Develop strategies to reduce impact of events		2/3/4 C/D

		Strategic Businesses - Agriculture		Agriculture				12		Combination of all projected changes		Impacts on growing season and transport of raw materials and produced goods through indirect impacts on transport network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Utilise new crop varieties, develop winter storage reservoirs, improve irrigation systems, improve cold storage facilities		2/3 C/D		Summary of evidence at http://www.defra.gov.uk/environment/climate/sectors/agriculture		2		Joint strategic aproach possible

		Strategic Businesses - Tourism		Tourism				12		Combination of all projected changes		Changes to tourist habits		X		√								√		√						√		Potential benefits for local economy around outdoor summer attractions, disbenefits from increased traffic and tourism pressure on vulnerable habitats, congestion on road and public transport networks. Impact  on service provision		Improved summer temperatures could make the coast a much more attractractive destination.  Coastal erosion requires a planned approach to the maintenance of existing destinations, for example caravan tourism sites		3		3		9		4		3		12		5		3		15		Tourism promotion strategy		Potential adverse affects on tourism destinations, congestion on road networks and the environment.		Economic and environmental consequences are positive rather than negative		A strategic approach required, covering a range of policy and operational areas, including planning, transport, regeneration and environmental management		Low to negative		?		0		Joint strategic approach possible

		Business Management - Staffing / HR		Staffing / HR				12		Combination of all projected changes		Potential impacts on working conditions, travel to and from work				√		√		√		√		√								√		Statutory responsibilities such as public health, highways				3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint coordination and advocacy programmes possible

		Business Management - Suppliers / Service Utilities		Suppliers / Service Utilities				12		Combination of all projected changes		Potential supply chain interruptions				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint approach to investigation principle impacts

		Business Management - Insurance		Insurance				12		Combination of all projected changes		Increases to cover risks				√																√						3		3		9		4		3		12		5		3		15								Review insurance cover		4. C		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Business Management - Training / Employment contracts		Training / Employment Contracts				12		Combination of all projected changes		Changes in working practice				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A

		Business Management - Service and product delivery		Service and Product Delivery				12		Combination of all projected changes		Impacts on delivery of goods and services to end users, impacting on cashflow				√								√														3		3		9		4		3		12		5		3		15								Review impact of climate change on service an product delivery.  Incorporate in to business planning processes		4. E		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Businesses Regionwide in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														3		4		12		4		4		16		5		4		20								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Flood risk mapping - EA.

								8		Increase in high intensity rainfall events		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														4		2		8		4		2		8		4		2		8								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Surface water flood risk maps
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Look-ups

		Future climatic condition

		1		Increase in Sea Level

		2		Increased summer temperatures

		3		Increased summer temps with heatwaves

		4		Reduced summer rainfall

		5		Increased summer temperatures with droughts

		6		Increase in storminess

		7		increased winter rainfall

		8		Increasing high intensity rainfall events

		9		Increase in winter extreme events

		10		Increase in mean winter temperatures

		11		Increase in sea temperature

		12		Combination of all projected changes

		Consequences

		a		Damage and/or financial cost

		b		Physical injury

		c		Human health impacts

		d		Quality of life reduced

		e		Disruption

		f		Financial benefits

		g		Biodiversity reduced

		h		Natural resources depleted

		i		Long-term behavioural and process change
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Risk Scoring

		

		Likelihood Table														Impact Table												Risk Rating Matrix																		Cost Code						Pedigree of Evidence

		Likelihood		Definition		Scale		Value								Level		Descriptor		Categories of impact		Description of Impact						Impact		Catastrophic (5)		5		10		15		20		25						1.     Reduced costs/financial gain						0 - Non-expert opinion, unsubstantiated workshop discussion with no supporting evidence

		Almost Certain		More likely to happen than not		> 50 % chance		5								1		Insignificant		Health		·         Insignificant number of injuries or impact on health																								2.     No/low cost – under £1,000,000						1 - Expert view based on limited information, e.g. anecdotal evidence

		Likely		Fairly likely to occur		20 – 50 % chance		4												Social		·         Insignificant number of persons displaced and insignificant personal support required								Significant (4)		4		8		12		16		20						3.     High cost – Over £1,000,000						2 - Estimation of potential impacts, using accepted methods and with some agreement

		Unlikely		Possible it may occur		10 – 20 % chance		3														·         Insignificant disruption to community services, including transport services and infrastructure								Moderate (3)		3		6		9		12		15						4.     Uncertain – further work is required to determine the likely cost						3 - Reliable analysis and methods, subject to peer review and accepted within a sector as 'fit for purpose'

		Rare		Low, but not impossible		5 – 10 % chance		2												Economic		·         Insignificant impact on local economy								Minor (2)		2		4		6		8		10

		Highly Unlikely		Very low, but not impossible		1 – 5 % chance		1												Environment		·         Insignificant impact on the environment																								A.    Low regrets – measures are likely to be low cost, but have potentially large benefits

																				Amenity		·         Insignificant impact on local and individual’s amenities.								Insignificant (1)		1		2		3		4		5						B.    Win-win – measure contributes to climate change adaptation and also delivers other benefits

																2		Minor		Health		·         Small number of people affected, no fatalities, and small number of minor injuries with first aid treatment										Negligible (1)		Rare (2)		Unlikely (3)		Possible( 4)		Probable (5)						C.    Early action – Expenditure is required now to prevent significant long term risk or save more expenditure later

																				Social		·         Minor damage to properties																								D.    Later – Expenditure will be required, but it can be delayed without significant impact

																						·         Minor displacement of a small number of people for less than 24 hours and minor personal support required										Likelihood														E.    Unknown

																						·         Minor localised disruption to community services or infrastructure, less than 24 hours

																				Economic		·         Negligible impact on local economy and cost easily absorbed								Very High Risk

																				Environment		·         Minor impact on the environment and no lasting effects

																				Amenity		·         Minor impact on amenities with no lasting effects, impact on small groups of individuals								High Risk

																3		Moderate		Health		·         Moderate number of fatalities with some casualties requiring hospitalisation and medical treatment and activation of MAJAX, the automated intelligent alert notification system, procedures in one or more hospitals

																				Social		·         Damage that is confined to a specific location, or to a number of locations, but requires additional resources								Medium Risk

																						·         Localised displacement of more than 100 people for 1-3 days

																						·         Localised disruption to infrastructure and community services								Low Risk

																				Economic		·         Limited impact on the local economy with some short-term loss of production, with possible additional clean-up costs

																				Environment		·         Limited impact on the environment with short-term or long-term effects

																				Amenity		·         Localised and community scale short-term impacts on local amenities.

																4		Significant		Health		·         Significant number of people in affected area impacted with multiple fatalities, multiple serious or extensive injuries, significant hospitalisation and activation of MAJAX procedures across a number of hospitals

																				Social		·         Significant damage that requires support for local responders with external resources

																						·         100 to 500 people in danger and displaced for longer than 1 week.  Local responders require external resources to deliver personal support

																						·         Significant impact on and possible breakdown of delivery of some local community services

																				Economic		·         Significant impact on local economy with medium-term loss of production

																						·         Significant extra clean-up and recovery costs

																				Environment		·         Significant impact on the environment with medium to long-term effects

																				Amenity		·         Local amenities significantly impacted for a prolonged period of time

																5		Catastrophic		Health		·         Very large numbers of people in affected area(s) impacted with significant numbers of fatalities, large number of people requiring hospitalisation with serious injuries with long term effects

																				Social		·         Extensive damage to properties and built environment in affected area requiring major demolition

																						·         General and widespread displacement of more than 500 people for prolonged duration and extensive personal support required

																						·         Serious damage to infrastructure causing significant disruption to, or loss of, key services for prolonged period.  Community unable to function without significant support

																				Economic		·         Serious impact on local and regional economy with some long-term, potentially permanent, loss of production with some structural damage

																						·         Extensive clean-up and recovery costs

																				Environment		·         Serious long-term impact on the environment and/or permanent damage

																				Amenity		·         Regionwide amenities seriously impacted
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Background

		Humber Climate Change Risk Assessment

		The Humber Climate Change Partnership, comprising officers from Hull City Council, East Riding of Yorkshire Council, North Lincolnshire Council and North East Lincolnshire Council has been working collaboratively to improve the understanding of the sub-re

		The process involved in developing the risk assessment and the methodology used is explained fully in the report Humber Adaptation Risk Assessment, available from members of the Humber Climate Change Partnership.  To gain a full understanding of the risk

		Key stages in the risk assessment process included:

		1.     Identifying how climate change affects local authority services and assets

		a.     Identifying a hierarchy of receptors (risk areas for services and assets) - 7 high level receptors identified

		b.     Using descriptors to describe the future weather and events that impacts on the receptors (see Look-ups sheet)

		c.     Describing the impact event on the receptors

		d.     Highlighting whether there are known thresholds

		e.     Describing the consequences for the receptor

		f.      Describing the consequences for the local authority (see Look-ups sheet)

		2.     Undertaking the risk assessment

		a.     Likelihood, impact, proximity and overall risk

		b.     Mitigation in place

		c.     Residual risk

		d.     Target risk

		3.     Consideration of potential responses and the quality of the evidence used for the risk assessment

		a.     Potential response

		b.     Cost

		c.     Evidence source

		d.     Pedigree of evidence

		e.     Opportunities for joint authority working
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Highways

		Highways / Transport System																																				Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Road Network Regionwide						3		Increased summer temps with heatwaves		Roads melting, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputational risk.		Public transport affected, road users inconvenienced, delays to other public services, need to spread grit to reduce melting problems, traffic speed impacted.		2		3		6		3		3		9		5		3		15								Evaluation of roads most at risk eg taking acount of aspect (southerly), composition, use.  Devise mitigation eg dusting and revised specification for top dressing and relaying.  Clarify road network that falls within Local Authority responsibility.		4. E		LCLIP, anecdotal		1		Joint working desirable

								8		Increasing high intensity rainfall events		Localised flooding, road closures												√												Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc.  Critical points in the network - manage and evaluate/improve drainage systems		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

								8		Increasing high intensity rainfall events		Localised pollution of watercourses																√				√				Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						At critical points develop water storage, wetlands, reedbeds to attenuate flow and absorb pollutants		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

										Increase in storminess		Roads impassable and safety compromised debris on the carriage way, trees, branches etc				√		√						√										Disruption to traffic network, potential for accidents		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Roadside trees checked for safety and managed to reduce risks, signage to make drivers aware of hazardous exposed locations				nil deaths arising from LA asset management		Emergeny and contingency planning for users and highway managers.  Review  roadside maintenace programme.		2.E		LCLIP, anecdotal		1		Joint working desirable

								9		Increase in winter extreme events		Roads impassable and safety compromised with follow-on damage to assets				√		√						√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		4		16		4		4		16		4		4		16								Emergeny and contingency planning for users.  Review impact on road maintenace programme.  Consider specifications for refurbishment		4. E		LCLIP, anecdotal		1		Joint working desirable

		Road Network in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Coastal and fluvial flooding affecting parts of the network				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		4		12		4		4		16		5		4		20		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		4.E		LCLIP, anecdotal		1		Joint working desirable

		Road Network on Shrink/swell soils				Shrink/swell soils		4		Reduced summer rainfall		Subsidence and damage, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		2		6		4		2		8		5		2		10								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - erect sand fences/vegetation		4. E		British Geological Society		2

		Road Network Across Fine Coversands				Fine coversands		4		Reduced summer rainfall		Sand blowouts over roads compromising visibility and safety												√										Disruption to traffic network, potential for accidents and claims.		Road users inconvenienced.		3		2		6		4		2		8		4		2		8								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		2. A		Anectdotal		1

		Strategic Road Network - Humber Bridge				Humber Bridge		6		Increase in storminess		Bridge closure		√										√										Reduced revenues, disruption to staff getting to work, reputation		Public, commercial and provate transport affected.  If sufficiently frequent, or perceived to be, will have economic, social and reputational impacts		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered		Bridge will have to be closed at wind speeds above X		Traffic disrupted for 'minimal' necessary periods only		Structural adjustments to the bridge, informations systems to send travellers by different routes, public transport vehicles that are less vulnerable		4.E		Design specification for the Humber Bridge		3		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Ports				Access to and from Ports		6		Increase in storminess		Road closures, capacity limitations, delays to supply chain												√										Disruption to traffic network, increased costs for businesses, local, regional and national impacts, reputational risk.		Potential to have national knock-on effects		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?				2.E		Traffic information systems in place on motorway network.		1/2		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Tourist locations				Access to and from Tourist locations		3		Increased summer temps with heatwaves		Capacity limitations and congestion										√		√										Disruption to traffic network, increased costs for businesses, local and regional impacts, lost revenue, reputational risk.		Tourists choose not to visit the locality.		2		3		6		3		3		9		4		3		12		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?		Evaluate the capacity of the road network and design mitigation if necessary		2. E		Traffic information systems in place on motorway network.		1/2		Joint working desirable

		Rail Network - General		General				3		Increased summer temps with heatwaves		Buckled rails affecting rail traffic				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12		Network Rail has undertaken a risk assessment as part of the Climate Change Act Adaptation Responsibility.						Network Rail risk assessment needs to be appllied to the Humber subregion		2. E		Network Rail risk assessment.  See methodology Appendix A 8. Defra - Reports produced under the Climate Change Act Adaptation Reporting Power.		3		Joint working desirable

								3		Increased summer temps with heatwaves		Power outages affecting signalling				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								6		Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								8		Increasing high intensity rainfall events		Flooding blocking tracks				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		3		12		4		3		12		4		3		12														3

		Navigational Waterway Network, including Ports & Rivers				Humber, River Hull, Ancholme, Trent, Ouse Collectively		5		Increased summer temperatures with droughts		Increased leisure craft use														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								5		Increased summer temperatures with droughts		Reduced navigable use				√						√												Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								6		Increase in storminess		Restricted navigable use												√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		4		1		4		4		1		4		4		1		4

								7		Increased winter rainfall														√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								10		Increase in mean winter temperatures		Increased leisure craft use - extends leisure season														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								1		Increase in Sea Level		Affects navigable use and operation of locks														√						√		Financial benefits, potential congestion		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

		Air Travel - Humberside Airport				Humberside Airport				Increase in winter extreme events		Restricts flights				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E

										Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E
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Built Env

		Built Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                           (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Planning and Design of New Buildings						1		Increase in sea level		Sites and buildings need to account for changing climatic conditions																				√		Development plans & building regulations to reflect changing climate		Includes public and private new buildings		3		4		12		4		4		16		5		4		20		Spatial planners and designers to follow national guidance		All new buildings constructed to account for future agreed levels of risk				Planners and designers need to be made aware of national guidance and the risks through a planned programme		2. A		UKCP09, LCLIP, BRE, anecdotal		2/3		Joint programmes may save costs and be more effective

								2		Increased summer temperatures																						√						3		2		6		4		2		8		5		2		10										2 A/B/C

								3		Increased summer temperatures with heatwaves																						√						2		2		4		3		2		6		4		2		8

								4		Reduced summer rainfall																						√						3		2		6		4		2		8		5		2		10

								5		Increased summer temperatures with droughts																						√						3		2		6		4		2		8		5		2		10

								6		Increase in storminess																						√						4		2		8		4		2		8		4		2		8

								7		Increased winter rainfall																						√						3		2		6		4		2		8		5		2		10										4.E

								8		Increase in high intensity rainfall events																						√						4		2		8		4		2		8		4		2		8

								9		Increase in winter extremes																						√						4		2		8		4		2		8		4		2		8

								10		Increase in mean winter temperatures																						√						3		2		6		4		2		8		5		2		10

		Buildings and Built Assets Regionwide						3		Increased summer temperatures with heatwaves		Internal temperatures raised		√								√										√		Uncomfortable/impossible working/living conditions		Includes  schools, public buildings, housing		2		3		6		3		3		9		4		3		12		Heightened air conditioning/ventilation/ themal mass specifications for refurbishment.		Difficult to treat buildings.  Cost of fuel		Legal internal temperatures		Green infrastructure, mechanical shading, water walls, rebuild. To take into consideration when selecting assets to dispose of		2/3/4. C/D		Building Research Establishment		2/3

								6		Combination of all projected changes		Structural damage				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		3		12		5		3		15		5		4		20								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

								9		Increase in winter extremes		Structural damage, limited access				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		2		8		4		2		8		4		2		8								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

		Buildings and Built Assets in Flood Risk Areas				Flood Risk Areas		1		Increase in sea level		Increased risk of flood damage and disruption to use				√						√		√								√		Damage to assets, disruption to service delivery, displacement, insurance issues, reputational risk.		Improve asset register of at flood risk buildings.  Provide support to owners of buildings to improve resilience.		3		4		12		3		5		15		4		5		20		Strategies and investment plans in place to improve flood defence infrastructure.  LLFAs		Not all buildings at risk will be covered by flood defences.  Flood defences do not mitigate all risk				Awareness raising programme for building owners/users, linked to new insurance arrangements post 2013		2. A		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Good opportunity to collaborate and save costs as part of national programmes.

								7		Increased winter rainfall						√		√		√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√		√		√		√		√								√						4		3		12		4		3		12		4		3		12

		Building and Built Assets on Shrink/Swell Soils				Shrink/swell soils		5		Increased summer temperatures with droughts		Subsidence and structural damage				√								√										Potential damage to assets		Likely to vary across assets		3		3		9		4		3		12		5		3		15		Identification of vulnerable assets						Identify vulnerable buildings.  Inform owners/users, with advice on management and mitigation		4.E		Royal British Geological Society Website		2/3		Good opportunity to collaborate and save costs as part of regional research.

								3		Increased summer temperatures with heatwaves												√										√						2		2		4		3		2		6		4		2		8

								9		Increase in winter extremes		Structural damage, limited access												√								√						4		1		4		4		1		4		4		1		4

		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications				2		Increased summer temperatures		Direct damage and disruption to services				√				√		√		√								√		Disruption to service delivery, business continuity, direct damage, insurance claims, reputational risk.				3		4		12		4		4		16		5		4		20		As part of the Reporting Responsibility under the Cliamte Change Act, utilities are developing climate change adaptation risk assessments.  A range of national reports have been produced on critical infrastructure; some hosted on the Cabinet Office websit		The national assessments need to be applied to the subregion and evaluated in combination - ie cascade effect.  This is an emerging area of understanding.  Therefore the risk will need to be reviewed and updated				Evaluation of risks for the subregion, reviewed at regualr intervals		4.E		See Methodology Annexe A, LCLIP, anecdotal		2/3.		Jont working required to make this effective

								3		Increased summer temperatures with heatwaves						√				√		√		√								√						2		4		8		3		4		12		5		4		20

								4		Reduced summer rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								5		Increased summer temperatures with droughts						√				√		√		√								√						2		4		8		3		4		12		4		4		16

								6		Increase in storminess						√				√		√		√								√						4		4		16		4		4		16		4		4		16

								7		Increased winter rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√				√		√		√								√				Improve asset register of at flood risk buildings.  Provide support to owners of building resilience.		4		4		16		4		4		16		4		4		16

								9		Increase in winter extremes						√				√		√		√								√						4		4		16		4		4		16		4		4		16
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Natural Env

		Natural Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Air - Urban Air Quality		Urban Air Quality				3		Increased summer temperatures with heatwaves		Increase in PM10s		√						√		√								√		√		Increased health and social service needs for those affected		Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		2		Joint working on monitoring  and mitigation and collaboration with research bodies

								3		Increased summer temperatures with heatwaves		Increase in NOX and VOC combining to form smog								√		√								√		√				Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		3		Joint working on monitoring  and mitigation and collaboration with research bodies

		Water - Coastal and Estuarine		Coastal and estuarine waters				1		Increase in sea level		Increased volume to be accommodated in estuaries, impacting adjacent terrestrial environment				√								√				√		√		√						3		4		12		4		4		16		5		4		20		Eg coastal zone management plans						Review Coastal Management Plans as evidence improves		2. A		Long term monitoring and research		3		Joint working a requirement to be successful and strategic

								6		Increase in storminess		Swell and waves impact on users and adjacent terrestrial environment				√								√				√		√		√						4		2		8		4		2		8		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09, LCLIP,  anecdotal		2-Jan		Joint working a requirement to be successful and strategic

								11		Increase in sea temperature		Changes in quality arising from chemical and biological conditions																√										2		2		4		3		2		6		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09,		2		Joint working a requirement to be successful and strategic

		Water - Rivers and Drainage Network		Rivers and drainage network				2		Increased summer temperatures		Increased water temperatures affecting chemical and biological conditions, increased recreational use														√		√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								3		Increased summer temperatures with heatwaves		Increased water temperatures affecting chemical and biological conditions																√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								4		Reduced summer rainfall		Reduced volumes of water, impacts on biological and chemical conditions, knock-on effects for aquatic and terrestrial biodiversity																√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								7		Increased winter rainfall		Increased volumes in system affecting adjacent terrestrial environment and aquatic habitat																√		√		√						3		3		9		4		3		12		5		3		15								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								8		Increase in high intensity rainfall events		Localised increased volumes in system affecting adjacent terrestrial environment, aquatic habitat, potential to sweep in pollutants																√		√		√						4		2		8		4		2		8		4		2		8								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

		Water - Groundwater		Groundwater				4		Reduced summer rainfall		Available water resources for abstraction reduced												√						√		√						3		3		9		4		3		12		5		3		15		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								5		Increased summer temperatures with droughts		Increased demand for abstracted water												√						√		√						3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								7		Increased winter rainfall		Increased winter recharge to groundwater aquifers														√												3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Encourage land management to improve recharge rates.  May also reduce flooding risks				Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial Regionwide - Soil Resources		Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)				2		Increased summer temperatures		Increase in transpiration, biological and chemical activities changes in soil				√								√				√								Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)		3		1		3		4		1		4		5		1		5										4. E		anecdotal, some supporting resesearch		2

								4		Reduced summer rainfall		Soil moisture deficits reducing biological activity and productive capacity				√												√										3		3		9		4		3		12		5		3		15		Catchment Sensitive Farming Programme						Encourage extension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								5		Increased summer temperatures with droughts						√												√										3		4		12		4		4		16		5		4		20		Catchment Sensitive Farming Programme						Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								6		Increase in storminess		Soil losses through erosion increased, crop damage				√																						4		1		4		4		1		4		4		1		4										2.E		anecdotal and press stories from around the coumtry, some supporting resesearch		2

								7		Increased winter rainfall		Increased likelihood of structural damage to soil profiles, restricting use, crop damage				√														√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2.A 4.E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								8		Increase in high intensity rainfall events		Soil erosion and structural damage to soil profiles				√								√						√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								10		Increase in mean winter temperatures		Extends seasonal biological activity and growing seasons, increased survival of soil borne pests				√										√						√						3		2		6		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Need good agronomic advice.  This will probably occur anyway		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial - Woodland Habitats		Habitat - woodlands				2		Increased summer temperatures		Impact on growth rates and populations of associated species				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts		Impact on growth rates and populations of associated species, increased risk of fire damage				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								6		Increase in storminess		Impact on growth rates and populations of associated species				√						√						√		√		√						4		1		4		4		1		4		4		1		4		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Grassland Habitats		Grassland				2		Increased summer temperatures		Impact on species composition, growth rates, overall productivity and associated species, increased risk of fire				√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall		Impact on species composition, growth rates, overall productivity and associated species				√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								8		Increase in high intensity rainfall events						√												√				√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Wetland Habitats		Wetlands				2		Increased summer temperatures		Impact on water regime affecting wetland associated plants and animals																√		√		√		For sites with statutory designations there is a legal responsibility to maintain their biodiversity value				3		3		9		4		3		12		5		4		20		Site Management Plans for all Statutory Sites.  Regional Biodiversity targets and strategy.  Landscape scale biodiversity projects						Strategic approach required to ensure that there are sufficient wetlands that are well connected enough to retain biodiversity quality.  Note that the biodiversity interest is likely to change.  For each site, water management plans need to be developed t		2/3/4 A/B/C/D/E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								4		Reduced summer rainfall																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								7		Increased winter rainfall																		√		√		√						3		2		6		4		2		8		5		2		10												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								8		Increase in high intensity rainfall events																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

		Land/Terrestrial - Lakes and Ponds		Lakes and ponds				2		Increased summer temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√				√								√		√		√		Potential algal blooms and health consequences.  Potential fish/animal kill with recuperation leading to a different trophic state				3		3		9		4		3		12		5		3		15		Statutory sites will have plans in place						Evaluate the risk for different sties and devise mitigatin		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves						√				√								√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								4		Reduced summer rainfall						√												√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								6		Increase in storminess		Physical impacts on lake and pond margins and use of water body				√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								7		Increased winter rainfall		Impact on physical conditions affecting biological and chemical conditions				√												√				√		Quality of biodiversity affected, especially if phosphates, nitrates, sediment, minerals or oil based pollutants  increase				3		2		6		4		2		8		5		2		10		Statutory sites will have plans in place						Plans need to take changing cliamte into account and devise mitigation		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								8		Increase in high intensity rainfall events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								9		Increase in winter extreme events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								10		Increase in mean winter temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√												√				√		Possible impact on wildlife composition				3		2		6		4		2		8		5		2		10								Sufficient water bodies of sufficient size and water quality will help to mitigate any impacts by enabling transfer between sites		4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

		Land/Terrestrial - Coastal Habitats		Coastal Habitats				1		Increase in sea level		Loss of coastal habitats				√												√		√		√						3		4		12		4		4		16		5		5		25		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								2		Increased summer temperatures		Impacts on species compositions, potential increase in human activity				√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								3		Increased summer temperatures with heatwaves						√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								4		Reduced summer rainfall						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								5		Increased summer temperatures with droughts						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								6		Increase in storminess		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								7		Increased winter rainfall		Impacts on species compositions through changes in water regime				√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								8		Increase in high intensity rainfall events		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								9		Increase in winter extreme events						√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures		Impacts on species compositions				√												√		√		√						3		1		3		4		1		4		5		1		5												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								11		Increase in sea temperature						√												√		√		√						2		1		2		3		2		6		4		3		12		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Strategic Habitat Networks		Habitats - Strategic Networks				12		Combination of all projected changes		Loss of strategic points and connecting habitats																√		√						Strategically important networks of habitats could be interrupted through the loss of habitats at specific locations.  These strateigc networks comprise mixes of all the above described receptors.  For example, the dry grassland network on the coversands,		3		3		9		4		4		16		5		4		20		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Vulnerable Species		Vulnerable Species				12		Combination of all projected changes		Loss of species																√		√						Within the overall habitats receptors heading there are particularly valuable and vulnerable species, which need to be individually identified.		3		3		9		4		4		16		5		4		20		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Landscape Character Areas		Landscape Character Areas				12		Combination of all projected changes		Significant changes to character areas and boundaries										√						√		√						These defined areas with particular landscapes comprise locally and regionally important mixes of the above habitats, managed agricultural land and the built environment.  Changes in the natural environment will have impacts on these.		3		3		9		4		4		16		5		4		20		NE Joint Character Statements.  AONB and Heritage Coast Management Plans		Fragmentation - a thousand tiny cuts.  Loss of character through loss of positive management.		Targets in NE Joint Character Statements		A strategic approach to identify and deliver priorities.  Key to this is the development of socioeconomic activity that delivers landscape		2. E		Joint Character Statements.  AONB and Heritage Coast Managmetn Plans		2
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Public Health_Social

				Public Health_Social Care																																				Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Public Health_Social Care		Vulnerable - Elderly, Very Young, Disabled, Mental Health						3		Increased summer temperatures with heatwaves		Overheating		√						√		√										√		The Local Authority has a key role in supporting the these vulnerable groups through social support networks.  The delivery of support will also be affected by climate changes.		Main clients for these support services are those impacted by climate change.		3		3		9		4		4		16		5		4		20		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures.  Skin risks		Extra deaths limited to X% or nil% increase		Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin								√		√		√								√						3		3		9		4		3		12		5		3		15		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures				Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress						√		√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

		Public Health_Social Care								8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress								√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately								√		√		√								√						4		3		12		4		3		12		4		3		12		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										10		Increase in mean winter temperatures		Increased risk of disease								√						√												3		1		3		4		1		4		5		1		5

				Vulnerable - Low Income						3		Increased summer temperatures with heatwaves		Overheating				√																						3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin				√				√		√																3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately				√				√		√																4		3		12		4		3		12		4		3		12								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										10		Increase in mean winter temperatures		Increased risk of disease														√												3		1		3		4		1		4		5		1		5

				Medical Care																																		Medical care and support for vulnerable groups needs to be maintained and will need to be resilient to climate impacts						0						0						0

				Care and Facility Buildings (see Built Environment / Built Assets)																																								0						0						0

				Staff working externally, see Back Office HR																																								0						0						0
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Waste

		Waste Management						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Waste Producers - Domestic Households		Domestic households				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Joint evaluation might save resources

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Domestic / Household		Domestic/household				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Recycling / Amenity Sites		Recycling and amenity sites				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin								√		√												Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Lids to equipment as part of procurement		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of site closure, waste accumulating												√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

		Waste Collect - Medical / Clinical Waste		Medical / clinical waste collection				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Review stroage and collection frequency as part of procurement		2. A		Anecdotal		1

								6		Increase in storminess		Waste accumulation												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review storage and collection frequency		2. A		Anecdotal		1

								7		Increased winter rainfall														√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

		Waste Storage, Processing and Disposal - Transfer Stations		Transfer Stations				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		2		6		4		2		8		5		2		10		Waste Plan/Strategies reflect Climate Change impacts.  Odour management strategies.						Review of storage facilities and transfer rates.  Evaluate  impact on staff and neighbours		2. A		Anecdotal		1

								6		Increase in storminess		Increased risk of wind blow and waste spillage, interruptions to transport network causing accumulation and capacity restrictions at transfer stations, for example closure of Humber Bridge affecting transfer stations in Hull				√								√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review of storage facilitites, capacity where there is delayed transfer.		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of water pollution and disruption to transport network causing accumulation and capacity restrictions at transfer station				√								√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		1		4		4		1		4		4		1		4								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								9		Increase in winter extreme events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

		Waste Disposal - Landfill Sites						2		Increased summer temperatures		Increased risk of vermin, pests, odours, dust and fires		√						√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.		Landfill sites near to housing, employment areas or transport routes can cause particular problems		3		3		9		4		3		12		5		3		15		Waste Plan/Strategies relfect Climate Change impacts.  Odour management strategies		Odours may still be a problem in very high temperatures		No more than X number of complainnts during any 7 day period		Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								3		Increased summer temps with heatwaves										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								4		Reduced summer rainfall										√				√								√						3		1		3		4		1		4		5		1		5												Anecdotal		1

								5		Increased summer temperatures with droughts										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								6		Increase in storminess		Increased windblow and site closures, increased requirement for cover material				√								√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Consider possible mitigation  dufing predicted storm weather events		2. A		Anecdotal		1

								7		increased winter rainfall		Increased cost of leachate treatment				√								√								√		Increased activity for local authority involved in catching up and clearing up debris, staff health and safety implications, reputational issues.				3		2		6		4		2		8		5		2		10								Review leachate treatments		2. A		Anecdotal		1

								8		Increasing high intensity rainfall events		Increased risk of water pollution event								√				√								√						4		2		8		4		2		8		4		2		8								Review pollution risks		2. A		Anecdotal		1

								9		Increase in winter extreme events		Site closures												√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Review the impact of  site closures on the waste processing system		2. A		Anecdotal		1

								10		Increase in mean winter temperatures		Increased risk of vermin, pests, odours								√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		1		3		4		1		4		5		1		5												Anecdotal		1

		Energy Recovery Sites																																								0						0						0														1
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Back Office

				Back Office Services						Refer to Look-ups sheet for description																														Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Back Office Services		Human Resources - Open air workers		Open air workers				2		Increased summer temperatures		Increased exposure to uncomfortable temperatures and sunlight		X						√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15		Health and safety training. Policies in place		Service delivery compromised by reduced productivity		Maximum of X% loss of service .  No health impacts.		Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves								√		√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to potentially dangerous working conditions						√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								7		Increased winter rainfall								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Human Resources - Vehicle users and drivers		Vehicle Users and drivers				2		Increased summer temperatures		Uncomfortable vehicular conditions								√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		2		6		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves										√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to hazardous driving conditions						√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Outdoor Equipment and Vehicles						3		Increased summer temps with heatwaves		Equipment performance and operators working conditions				√								√								√		Introduction of air conditioning to all cabs				3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess						√								√								√		Increased wear and tear requiring more maintenance				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		0		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events						√								√								√		Flexibility in plant and equipment to manage extremes				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Procurement		Procurement				12		Combination of all projected changes		Changes in specifications based on projections				√																√				Procurement procedures and processes need to take account of climate change projections		3		3		9		4		4		16		5		4		20								Procurement policies and purchases should take account of forthcoming cliamte change risks		4. A/B/C/D		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Grounds maintenance		Grounds maintenance				12		Combination of all projected changes		Changes to staff working conditions and to natural environment				√								√								√				Grounds maintenance management will be impacted by climate change - impacts on staff, equipment and natural environment		3		3		9		4		4		16		5		4		20								Review staff working conditions to take account of future climate change risks		1. A		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Legal		Legal				12		Combination of all projected changes		Changes to contracts and number and type of claims against the authority				√								√								√				Potential increased claims for compensation from damages and losses and internal staff issues relating to working conditions		3		3		9		4		4		16		5		4		20								Build in future climate change risks into legal work and review as part of business planning process		1/2 A/B/C		LCLIP,  anecdotal, insurance claim records		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Waste management services		Waste management services				12		Combination of all projected changes		Changes to service delivery, working practices, equipment				√		√		√				√								√				See waste management theme		3		3		9		4		4		16		5		4		20								See waste section				LCLIP, anecdotal, records of additional costs incurred		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Emergency and contingency planning teams		Emergency and Contingency Planning Teams				12		Combination of all projected changes		Account for changing levels of emergency risk arising from climate change				√																√				Increased and changes in emergency supplies and stocks required, changed levels of risk		3		4		12		4		4		16		5		4		20								Build in climate change into business planning cycles		1/2 A		LCLIP, anecdotal, records of additional costs incurred		2		Collaborative working already in place

		Back Office Services		Local Authority Teams - IT		IT				3		Increased summer temps with heatwaves		Overheating of servers, server rooms, IT staff offices				√								√										Disruption to all service delivery, for example disruption to payments to authority and from authority to staff and all other payees.		Likely to be different for different buildings dependent upon thermal mass, ventilation, air conditioning, etc		3		4		12		4		4		16		5		4		20								Locate servers in the most suitable assets.  When refurbishing ensure that ventilation/air conditioning is designed for projected temperatures.  Procure IT equipment to specific standards		2/3 C/D		LCLIP, anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Disruption to network connections				√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										7		Increased winter rainfall						√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										8		Increase in high intensity rainfall events						√								√														4		2		8		4		2		8		4		2		8								Locate servers and IT infrastructure in less vulnerable assets and above ground floor level.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review

										9		Increase in winter extreme events						√								√														4		2		8		4		2		8		4		2		8								Allow remote access for service continuity by staff from home/other locations.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review
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Business

		Local Business						Refer to Look-ups sheet for description								Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Strategic Businesses - Ports Complex, including importers, exporters and logistics		Ports Complex, including importers, exporters and logistics				12		Combination of all projected changes		Some direct impacts such as flooding, mainly indirect impacts through impacts on transport infrastructure, communications infrastructure, highways network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Improve flood defences.  Develop strategies to reduce impact of events		2/3/4 C/D

		Strategic Businesses - Agriculture		Agriculture				12		Combination of all projected changes		Impacts on growing season and transport of raw materials and produced goods through indirect impacts on transport network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Utilise new crop varieties, develop winter storage reservoirs, improve irrigation systems, improve cold storage facilities		2/3 C/D		Summary of evidence at http://www.defra.gov.uk/environment/climate/sectors/agriculture		2		Joint strategic aproach possible

		Strategic Businesses - Tourism		Tourism				12		Combination of all projected changes		Changes to tourist habits		X		√								√		√						√		Potential benefits for local economy around outdoor summer attractions, disbenefits from increased traffic and tourism pressure on vulnerable habitats, congestion on road and public transport networks. Impact  on service provision		Improved summer temperatures could make the coast a much more attractractive destination.  Coastal erosion requires a planned approach to the maintenance of existing destinations, for example caravan tourism sites		3		3		9		4		3		12		5		3		15		Tourism promotion strategy		Potential adverse affects on tourism destinations, congestion on road networks and the environment.		Economic and environmental consequences are positive rather than negative		A strategic approach required, covering a range of policy and operational areas, including planning, transport, regeneration and environmental management		Low to negative		?		0		Joint strategic approach possible

		Business Management - Staffing / HR		Staffing / HR				12		Combination of all projected changes		Potential impacts on working conditions, travel to and from work				√		√		√		√		√								√		Statutory responsibilities such as public health, highways				3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint coordination and advocacy programmes possible

		Business Management - Suppliers / Service Utilities		Suppliers / Service Utilities				12		Combination of all projected changes		Potential supply chain interruptions				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint approach to investigation principle impacts

		Business Management - Insurance		Insurance				12		Combination of all projected changes		Increases to cover risks				√																√						3		3		9		4		3		12		5		3		15								Review insurance cover		4. C		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Business Management - Training / Employment contracts		Training / Employment Contracts				12		Combination of all projected changes		Changes in working practice				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A

		Business Management - Service and product delivery		Service and Product Delivery				12		Combination of all projected changes		Impacts on delivery of goods and services to end users, impacting on cashflow				√								√														3		3		9		4		3		12		5		3		15								Review impact of climate change on service an product delivery.  Incorporate in to business planning processes		4. E		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Businesses Regionwide in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														3		4		12		4		4		16		5		4		20								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Flood risk mapping - EA.

								8		Increase in high intensity rainfall events		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														4		2		8		4		2		8		4		2		8								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Surface water flood risk maps
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Look-ups

		Future climatic condition

		1		Increase in Sea Level

		2		Increased summer temperatures

		3		Increased summer temps with heatwaves

		4		Reduced summer rainfall

		5		Increased summer temperatures with droughts

		6		Increase in storminess

		7		increased winter rainfall

		8		Increasing high intensity rainfall events

		9		Increase in winter extreme events

		10		Increase in mean winter temperatures

		11		Increase in sea temperature

		12		Combination of all projected changes

		Consequences

		a		Damage and/or financial cost

		b		Physical injury

		c		Human health impacts

		d		Quality of life reduced

		e		Disruption

		f		Financial benefits

		g		Biodiversity reduced

		h		Natural resources depleted

		i		Long-term behavioural and process change
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Risk Scoring

		

		Likelihood Table														Impact Table												Risk Rating Matrix																		Cost Code						Pedigree of Evidence

		Likelihood		Definition		Scale		Value								Level		Descriptor		Categories of impact		Description of Impact						Impact		Catastrophic (5)		5		10		15		20		25						1.     Reduced costs/financial gain						0 - Non-expert opinion, unsubstantiated workshop discussion with no supporting evidence

		Almost Certain		More likely to happen than not		> 50 % chance		5								1		Insignificant		Health		·         Insignificant number of injuries or impact on health																								2.     No/low cost – under £1,000,000						1 - Expert view based on limited information, e.g. anecdotal evidence

		Likely		Fairly likely to occur		20 – 50 % chance		4												Social		·         Insignificant number of persons displaced and insignificant personal support required								Significant (4)		4		8		12		16		20						3.     High cost – Over £1,000,000						2 - Estimation of potential impacts, using accepted methods and with some agreement

		Unlikely		Possible it may occur		10 – 20 % chance		3														·         Insignificant disruption to community services, including transport services and infrastructure								Moderate (3)		3		6		9		12		15						4.     Uncertain – further work is required to determine the likely cost						3 - Reliable analysis and methods, subject to peer review and accepted within a sector as 'fit for purpose'

		Rare		Low, but not impossible		5 – 10 % chance		2												Economic		·         Insignificant impact on local economy								Minor (2)		2		4		6		8		10

		Highly Unlikely		Very low, but not impossible		1 – 5 % chance		1												Environment		·         Insignificant impact on the environment																								A.    Low regrets – measures are likely to be low cost, but have potentially large benefits

																				Amenity		·         Insignificant impact on local and individual’s amenities.								Insignificant (1)		1		2		3		4		5						B.    Win-win – measure contributes to climate change adaptation and also delivers other benefits

																2		Minor		Health		·         Small number of people affected, no fatalities, and small number of minor injuries with first aid treatment										Negligible (1)		Rare (2)		Unlikely (3)		Possible( 4)		Probable (5)						C.    Early action – Expenditure is required now to prevent significant long term risk or save more expenditure later

																				Social		·         Minor damage to properties																								D.    Later – Expenditure will be required, but it can be delayed without significant impact

																						·         Minor displacement of a small number of people for less than 24 hours and minor personal support required										Likelihood														E.    Unknown

																						·         Minor localised disruption to community services or infrastructure, less than 24 hours

																				Economic		·         Negligible impact on local economy and cost easily absorbed								Very High Risk

																				Environment		·         Minor impact on the environment and no lasting effects

																				Amenity		·         Minor impact on amenities with no lasting effects, impact on small groups of individuals								High Risk

																3		Moderate		Health		·         Moderate number of fatalities with some casualties requiring hospitalisation and medical treatment and activation of MAJAX, the automated intelligent alert notification system, procedures in one or more hospitals

																				Social		·         Damage that is confined to a specific location, or to a number of locations, but requires additional resources								Medium Risk

																						·         Localised displacement of more than 100 people for 1-3 days

																						·         Localised disruption to infrastructure and community services								Low Risk

																				Economic		·         Limited impact on the local economy with some short-term loss of production, with possible additional clean-up costs

																				Environment		·         Limited impact on the environment with short-term or long-term effects

																				Amenity		·         Localised and community scale short-term impacts on local amenities.

																4		Significant		Health		·         Significant number of people in affected area impacted with multiple fatalities, multiple serious or extensive injuries, significant hospitalisation and activation of MAJAX procedures across a number of hospitals

																				Social		·         Significant damage that requires support for local responders with external resources

																						·         100 to 500 people in danger and displaced for longer than 1 week.  Local responders require external resources to deliver personal support

																						·         Significant impact on and possible breakdown of delivery of some local community services

																				Economic		·         Significant impact on local economy with medium-term loss of production

																						·         Significant extra clean-up and recovery costs

																				Environment		·         Significant impact on the environment with medium to long-term effects

																				Amenity		·         Local amenities significantly impacted for a prolonged period of time

																5		Catastrophic		Health		·         Very large numbers of people in affected area(s) impacted with significant numbers of fatalities, large number of people requiring hospitalisation with serious injuries with long term effects

																				Social		·         Extensive damage to properties and built environment in affected area requiring major demolition

																						·         General and widespread displacement of more than 500 people for prolonged duration and extensive personal support required

																						·         Serious damage to infrastructure causing significant disruption to, or loss of, key services for prolonged period.  Community unable to function without significant support

																				Economic		·         Serious impact on local and regional economy with some long-term, potentially permanent, loss of production with some structural damage

																						·         Extensive clean-up and recovery costs

																				Environment		·         Serious long-term impact on the environment and/or permanent damage

																				Amenity		·         Regionwide amenities seriously impacted
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Background

		Humber Climate Change Risk Assessment

		The Humber Climate Change Partnership, comprising officers from Hull City Council, East Riding of Yorkshire Council, North Lincolnshire Council and North East Lincolnshire Council has been working collaboratively to improve the understanding of the sub-re

		The process involved in developing the risk assessment and the methodology used is explained fully in the report Humber Adaptation Risk Assessment, available from members of the Humber Climate Change Partnership.  To gain a full understanding of the risk

		Key stages in the risk assessment process included:

		1.     Identifying how climate change affects local authority services and assets

		a.     Identifying a hierarchy of receptors (risk areas for services and assets) - 7 high level receptors identified

		b.     Using descriptors to describe the future weather and events that impacts on the receptors (see Look-ups sheet)

		c.     Describing the impact event on the receptors

		d.     Highlighting whether there are known thresholds

		e.     Describing the consequences for the receptor

		f.      Describing the consequences for the local authority (see Look-ups sheet)

		2.     Undertaking the risk assessment

		a.     Likelihood, impact, proximity and overall risk

		b.     Mitigation in place

		c.     Residual risk

		d.     Target risk

		3.     Consideration of potential responses and the quality of the evidence used for the risk assessment

		a.     Potential response

		b.     Cost

		c.     Evidence source

		d.     Pedigree of evidence

		e.     Opportunities for joint authority working
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Highways

		Highways / Transport System																																				Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Road Network Regionwide						3		Increased summer temps with heatwaves		Roads melting, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputational risk.		Public transport affected, road users inconvenienced, delays to other public services, need to spread grit to reduce melting problems, traffic speed impacted.		2		3		6		3		3		9		5		3		15								Evaluation of roads most at risk eg taking acount of aspect (southerly), composition, use.  Devise mitigation eg dusting and revised specification for top dressing and relaying.  Clarify road network that falls within Local Authority responsibility.		4. E		LCLIP, anecdotal		1		Joint working desirable

								8		Increasing high intensity rainfall events		Localised flooding, road closures												√												Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc.  Critical points in the network - manage and evaluate/improve drainage systems		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

								8		Increasing high intensity rainfall events		Localised pollution of watercourses																√				√				Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						At critical points develop water storage, wetlands, reedbeds to attenuate flow and absorb pollutants		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

										Increase in storminess		Roads impassable and safety compromised debris on the carriage way, trees, branches etc				√		√						√										Disruption to traffic network, potential for accidents		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Roadside trees checked for safety and managed to reduce risks, signage to make drivers aware of hazardous exposed locations				nil deaths arising from LA asset management		Emergeny and contingency planning for users and highway managers.  Review  roadside maintenace programme.		2.E		LCLIP, anecdotal		1		Joint working desirable

								9		Increase in winter extreme events		Roads impassable and safety compromised with follow-on damage to assets				√		√						√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		4		16		4		4		16		4		4		16								Emergeny and contingency planning for users.  Review impact on road maintenace programme.  Consider specifications for refurbishment		4. E		LCLIP, anecdotal		1		Joint working desirable

		Road Network in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Coastal and fluvial flooding affecting parts of the network				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		4		12		4		4		16		5		4		20		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		4.E		LCLIP, anecdotal		1		Joint working desirable

		Road Network on Shrink/swell soils				Shrink/swell soils		4		Reduced summer rainfall		Subsidence and damage, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		2		6		4		2		8		5		2		10								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - erect sand fences/vegetation		4. E		British Geological Society		2

		Road Network Across Fine Coversands				Fine coversands		4		Reduced summer rainfall		Sand blowouts over roads compromising visibility and safety												√										Disruption to traffic network, potential for accidents and claims.		Road users inconvenienced.		3		2		6		4		2		8		4		2		8								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		2. A		Anectdotal		1

		Strategic Road Network - Humber Bridge				Humber Bridge		6		Increase in storminess		Bridge closure		√										√										Reduced revenues, disruption to staff getting to work, reputation		Public, commercial and provate transport affected.  If sufficiently frequent, or perceived to be, will have economic, social and reputational impacts		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered		Bridge will have to be closed at wind speeds above X		Traffic disrupted for 'minimal' necessary periods only		Structural adjustments to the bridge, informations systems to send travellers by different routes, public transport vehicles that are less vulnerable		4.E		Design specification for the Humber Bridge		3		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Ports				Access to and from Ports		6		Increase in storminess		Road closures, capacity limitations, delays to supply chain												√										Disruption to traffic network, increased costs for businesses, local, regional and national impacts, reputational risk.		Potential to have national knock-on effects		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?				2.E		Traffic information systems in place on motorway network.		1/2		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Tourist locations				Access to and from Tourist locations		3		Increased summer temps with heatwaves		Capacity limitations and congestion										√		√										Disruption to traffic network, increased costs for businesses, local and regional impacts, lost revenue, reputational risk.		Tourists choose not to visit the locality.		2		3		6		3		3		9		4		3		12		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?		Evaluate the capacity of the road network and design mitigation if necessary		2. E		Traffic information systems in place on motorway network.		1/2		Joint working desirable

		Rail Network - General		General				3		Increased summer temps with heatwaves		Buckled rails affecting rail traffic				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12		Network Rail has undertaken a risk assessment as part of the Climate Change Act Adaptation Responsibility.						Network Rail risk assessment needs to be appllied to the Humber subregion		2. E		Network Rail risk assessment.  See methodology Appendix A 8. Defra - Reports produced under the Climate Change Act Adaptation Reporting Power.		3		Joint working desirable

								3		Increased summer temps with heatwaves		Power outages affecting signalling				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								6		Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								8		Increasing high intensity rainfall events		Flooding blocking tracks				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		3		12		4		3		12		4		3		12														3

		Navigational Waterway Network, including Ports & Rivers				Humber, River Hull, Ancholme, Trent, Ouse Collectively		5		Increased summer temperatures with droughts		Increased leisure craft use														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								5		Increased summer temperatures with droughts		Reduced navigable use				√						√												Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								6		Increase in storminess		Restricted navigable use												√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		4		1		4		4		1		4		4		1		4

								7		Increased winter rainfall														√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								10		Increase in mean winter temperatures		Increased leisure craft use - extends leisure season														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								1		Increase in Sea Level		Affects navigable use and operation of locks														√						√		Financial benefits, potential congestion		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

		Air Travel - Humberside Airport				Humberside Airport				Increase in winter extreme events		Restricts flights				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E

										Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E
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Built Env

		Built Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                           (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Planning and Design of New Buildings						1		Increase in sea level		Sites and buildings need to account for changing climatic conditions																				√		Development plans & building regulations to reflect changing climate		Includes public and private new buildings		3		4		12		4		4		16		5		4		20		Spatial planners and designers to follow national guidance		All new buildings constructed to account for future agreed levels of risk				Planners and designers need to be made aware of national guidance and the risks through a planned programme		2. A		UKCP09, LCLIP, BRE, anecdotal		2/3		Joint programmes may save costs and be more effective

								2		Increased summer temperatures																						√						3		2		6		4		2		8		5		2		10										2 A/B/C

								3		Increased summer temperatures with heatwaves																						√						2		2		4		3		2		6		4		2		8

								4		Reduced summer rainfall																						√						3		2		6		4		2		8		5		2		10

								5		Increased summer temperatures with droughts																						√						3		2		6		4		2		8		5		2		10

								6		Increase in storminess																						√						4		2		8		4		2		8		4		2		8

								7		Increased winter rainfall																						√						3		2		6		4		2		8		5		2		10										4.E

								8		Increase in high intensity rainfall events																						√						4		2		8		4		2		8		4		2		8

								9		Increase in winter extremes																						√						4		2		8		4		2		8		4		2		8

								10		Increase in mean winter temperatures																						√						3		2		6		4		2		8		5		2		10

		Buildings and Built Assets Regionwide						3		Increased summer temperatures with heatwaves		Internal temperatures raised		√								√										√		Uncomfortable/impossible working/living conditions		Includes  schools, public buildings, housing		2		3		6		3		3		9		4		3		12		Heightened air conditioning/ventilation/ themal mass specifications for refurbishment.		Difficult to treat buildings.  Cost of fuel		Legal internal temperatures		Green infrastructure, mechanical shading, water walls, rebuild. To take into consideration when selecting assets to dispose of		2/3/4. C/D		Building Research Establishment		2/3

								6		Combination of all projected changes		Structural damage				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		3		12		5		3		15		5		4		20								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

								9		Increase in winter extremes		Structural damage, limited access				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		2		8		4		2		8		4		2		8								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

		Buildings and Built Assets in Flood Risk Areas				Flood Risk Areas		1		Increase in sea level		Increased risk of flood damage and disruption to use				√						√		√								√		Damage to assets, disruption to service delivery, displacement, insurance issues, reputational risk.		Improve asset register of at flood risk buildings.  Provide support to owners of buildings to improve resilience.		3		4		12		3		5		15		4		5		20		Strategies and investment plans in place to improve flood defence infrastructure.  LLFAs		Not all buildings at risk will be covered by flood defences.  Flood defences do not mitigate all risk				Awareness raising programme for building owners/users, linked to new insurance arrangements post 2013		2. A		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Good opportunity to collaborate and save costs as part of national programmes.

								7		Increased winter rainfall						√		√		√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√		√		√		√		√								√						4		3		12		4		3		12		4		3		12

		Building and Built Assets on Shrink/Swell Soils				Shrink/swell soils		5		Increased summer temperatures with droughts		Subsidence and structural damage				√								√										Potential damage to assets		Likely to vary across assets		3		3		9		4		3		12		5		3		15		Identification of vulnerable assets						Identify vulnerable buildings.  Inform owners/users, with advice on management and mitigation		4.E		Royal British Geological Society Website		2/3		Good opportunity to collaborate and save costs as part of regional research.

								3		Increased summer temperatures with heatwaves												√										√						2		2		4		3		2		6		4		2		8

								9		Increase in winter extremes		Structural damage, limited access												√								√						4		1		4		4		1		4		4		1		4

		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications				2		Increased summer temperatures		Direct damage and disruption to services				√				√		√		√								√		Disruption to service delivery, business continuity, direct damage, insurance claims, reputational risk.				3		4		12		4		4		16		5		4		20		As part of the Reporting Responsibility under the Cliamte Change Act, utilities are developing climate change adaptation risk assessments.  A range of national reports have been produced on critical infrastructure; some hosted on the Cabinet Office websit		The national assessments need to be applied to the subregion and evaluated in combination - ie cascade effect.  This is an emerging area of understanding.  Therefore the risk will need to be reviewed and updated				Evaluation of risks for the subregion, reviewed at regualr intervals		4.E		See Methodology Annexe A, LCLIP, anecdotal		2/3.		Jont working required to make this effective

								3		Increased summer temperatures with heatwaves						√				√		√		√								√						2		4		8		3		4		12		5		4		20

								4		Reduced summer rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								5		Increased summer temperatures with droughts						√				√		√		√								√						2		4		8		3		4		12		4		4		16

								6		Increase in storminess						√				√		√		√								√						4		4		16		4		4		16		4		4		16

								7		Increased winter rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√				√		√		√								√				Improve asset register of at flood risk buildings.  Provide support to owners of building resilience.		4		4		16		4		4		16		4		4		16

								9		Increase in winter extremes						√				√		√		√								√						4		4		16		4		4		16		4		4		16
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Natural Env

		Natural Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Air - Urban Air Quality		Urban Air Quality				3		Increased summer temperatures with heatwaves		Increase in PM10s		√						√		√								√		√		Increased health and social service needs for those affected		Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		2		Joint working on monitoring  and mitigation and collaboration with research bodies

								3		Increased summer temperatures with heatwaves		Increase in NOX and VOC combining to form smog								√		√								√		√				Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		3		Joint working on monitoring  and mitigation and collaboration with research bodies

		Water - Coastal and Estuarine		Coastal and estuarine waters				1		Increase in sea level		Increased volume to be accommodated in estuaries, impacting adjacent terrestrial environment				√								√				√		√		√						3		4		12		4		4		16		5		4		20		Eg coastal zone management plans						Review Coastal Management Plans as evidence improves		2. A		Long term monitoring and research		3		Joint working a requirement to be successful and strategic

								6		Increase in storminess		Swell and waves impact on users and adjacent terrestrial environment				√								√				√		√		√						4		2		8		4		2		8		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09, LCLIP,  anecdotal		2-Jan		Joint working a requirement to be successful and strategic

								11		Increase in sea temperature		Changes in quality arising from chemical and biological conditions																√										2		2		4		3		2		6		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09,		2		Joint working a requirement to be successful and strategic

		Water - Rivers and Drainage Network		Rivers and drainage network				2		Increased summer temperatures		Increased water temperatures affecting chemical and biological conditions, increased recreational use														√		√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								3		Increased summer temperatures with heatwaves		Increased water temperatures affecting chemical and biological conditions																√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								4		Reduced summer rainfall		Reduced volumes of water, impacts on biological and chemical conditions, knock-on effects for aquatic and terrestrial biodiversity																√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								7		Increased winter rainfall		Increased volumes in system affecting adjacent terrestrial environment and aquatic habitat																√		√		√						3		3		9		4		3		12		5		3		15								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								8		Increase in high intensity rainfall events		Localised increased volumes in system affecting adjacent terrestrial environment, aquatic habitat, potential to sweep in pollutants																√		√		√						4		2		8		4		2		8		4		2		8								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

		Water - Groundwater		Groundwater				4		Reduced summer rainfall		Available water resources for abstraction reduced												√						√		√						3		3		9		4		3		12		5		3		15		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								5		Increased summer temperatures with droughts		Increased demand for abstracted water												√						√		√						3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								7		Increased winter rainfall		Increased winter recharge to groundwater aquifers														√												3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Encourage land management to improve recharge rates.  May also reduce flooding risks				Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial Regionwide - Soil Resources		Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)				2		Increased summer temperatures		Increase in transpiration, biological and chemical activities changes in soil				√								√				√								Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)		3		1		3		4		1		4		5		1		5										4. E		anecdotal, some supporting resesearch		2

								4		Reduced summer rainfall		Soil moisture deficits reducing biological activity and productive capacity				√												√										3		3		9		4		3		12		5		3		15		Catchment Sensitive Farming Programme						Encourage extension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								5		Increased summer temperatures with droughts						√												√										3		4		12		4		4		16		5		4		20		Catchment Sensitive Farming Programme						Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								6		Increase in storminess		Soil losses through erosion increased, crop damage				√																						4		1		4		4		1		4		4		1		4										2.E		anecdotal and press stories from around the coumtry, some supporting resesearch		2

								7		Increased winter rainfall		Increased likelihood of structural damage to soil profiles, restricting use, crop damage				√														√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2.A 4.E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								8		Increase in high intensity rainfall events		Soil erosion and structural damage to soil profiles				√								√						√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								10		Increase in mean winter temperatures		Extends seasonal biological activity and growing seasons, increased survival of soil borne pests				√										√						√						3		2		6		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Need good agronomic advice.  This will probably occur anyway		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial - Woodland Habitats		Habitat - woodlands				2		Increased summer temperatures		Impact on growth rates and populations of associated species				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts		Impact on growth rates and populations of associated species, increased risk of fire damage				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								6		Increase in storminess		Impact on growth rates and populations of associated species				√						√						√		√		√						4		1		4		4		1		4		4		1		4		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Grassland Habitats		Grassland				2		Increased summer temperatures		Impact on species composition, growth rates, overall productivity and associated species, increased risk of fire				√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall		Impact on species composition, growth rates, overall productivity and associated species				√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								8		Increase in high intensity rainfall events						√												√				√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Wetland Habitats		Wetlands				2		Increased summer temperatures		Impact on water regime affecting wetland associated plants and animals																√		√		√		For sites with statutory designations there is a legal responsibility to maintain their biodiversity value				3		3		9		4		3		12		5		4		20		Site Management Plans for all Statutory Sites.  Regional Biodiversity targets and strategy.  Landscape scale biodiversity projects						Strategic approach required to ensure that there are sufficient wetlands that are well connected enough to retain biodiversity quality.  Note that the biodiversity interest is likely to change.  For each site, water management plans need to be developed t		2/3/4 A/B/C/D/E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								4		Reduced summer rainfall																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								7		Increased winter rainfall																		√		√		√						3		2		6		4		2		8		5		2		10												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								8		Increase in high intensity rainfall events																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

		Land/Terrestrial - Lakes and Ponds		Lakes and ponds				2		Increased summer temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√				√								√		√		√		Potential algal blooms and health consequences.  Potential fish/animal kill with recuperation leading to a different trophic state				3		3		9		4		3		12		5		3		15		Statutory sites will have plans in place						Evaluate the risk for different sties and devise mitigatin		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves						√				√								√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								4		Reduced summer rainfall						√												√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								6		Increase in storminess		Physical impacts on lake and pond margins and use of water body				√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								7		Increased winter rainfall		Impact on physical conditions affecting biological and chemical conditions				√												√				√		Quality of biodiversity affected, especially if phosphates, nitrates, sediment, minerals or oil based pollutants  increase				3		2		6		4		2		8		5		2		10		Statutory sites will have plans in place						Plans need to take changing cliamte into account and devise mitigation		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								8		Increase in high intensity rainfall events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								9		Increase in winter extreme events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								10		Increase in mean winter temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√												√				√		Possible impact on wildlife composition				3		2		6		4		2		8		5		2		10								Sufficient water bodies of sufficient size and water quality will help to mitigate any impacts by enabling transfer between sites		4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

		Land/Terrestrial - Coastal Habitats		Coastal Habitats				1		Increase in sea level		Loss of coastal habitats				√												√		√		√						3		4		12		4		4		16		5		5		25		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								2		Increased summer temperatures		Impacts on species compositions, potential increase in human activity				√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								3		Increased summer temperatures with heatwaves						√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								4		Reduced summer rainfall						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								5		Increased summer temperatures with droughts						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								6		Increase in storminess		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								7		Increased winter rainfall		Impacts on species compositions through changes in water regime				√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								8		Increase in high intensity rainfall events		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								9		Increase in winter extreme events						√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures		Impacts on species compositions				√												√		√		√						3		1		3		4		1		4		5		1		5												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								11		Increase in sea temperature						√												√		√		√						2		1		2		3		2		6		4		3		12		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Strategic Habitat Networks		Habitats - Strategic Networks				12		Combination of all projected changes		Loss of strategic points and connecting habitats																√		√						Strategically important networks of habitats could be interrupted through the loss of habitats at specific locations.  These strateigc networks comprise mixes of all the above described receptors.  For example, the dry grassland network on the coversands,		3		3		9		4		4		16		5		4		20		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Vulnerable Species		Vulnerable Species				12		Combination of all projected changes		Loss of species																√		√						Within the overall habitats receptors heading there are particularly valuable and vulnerable species, which need to be individually identified.		3		3		9		4		4		16		5		4		20		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Landscape Character Areas		Landscape Character Areas				12		Combination of all projected changes		Significant changes to character areas and boundaries										√						√		√						These defined areas with particular landscapes comprise locally and regionally important mixes of the above habitats, managed agricultural land and the built environment.  Changes in the natural environment will have impacts on these.		3		3		9		4		4		16		5		4		20		NE Joint Character Statements.  AONB and Heritage Coast Management Plans		Fragmentation - a thousand tiny cuts.  Loss of character through loss of positive management.		Targets in NE Joint Character Statements		A strategic approach to identify and deliver priorities.  Key to this is the development of socioeconomic activity that delivers landscape		2. E		Joint Character Statements.  AONB and Heritage Coast Managmetn Plans		2
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Public Health_Social

				Public Health_Social Care																																				Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Public Health_Social Care		Vulnerable - Elderly, Very Young, Disabled, Mental Health						3		Increased summer temperatures with heatwaves		Overheating		√						√		√										√		The Local Authority has a key role in supporting the these vulnerable groups through social support networks.  The delivery of support will also be affected by climate changes.		Main clients for these support services are those impacted by climate change.		3		3		9		4		4		16		5		4		20		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures.  Skin risks		Extra deaths limited to X% or nil% increase		Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin								√		√		√								√						3		3		9		4		3		12		5		3		15		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures				Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress						√		√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

		Public Health_Social Care								8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress								√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately								√		√		√								√						4		3		12		4		3		12		4		3		12		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										10		Increase in mean winter temperatures		Increased risk of disease								√						√												3		1		3		4		1		4		5		1		5

				Vulnerable - Low Income						3		Increased summer temperatures with heatwaves		Overheating				√																						3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin				√				√		√																3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately				√				√		√																4		3		12		4		3		12		4		3		12								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										10		Increase in mean winter temperatures		Increased risk of disease														√												3		1		3		4		1		4		5		1		5

				Medical Care																																		Medical care and support for vulnerable groups needs to be maintained and will need to be resilient to climate impacts						0						0						0

				Care and Facility Buildings (see Built Environment / Built Assets)																																								0						0						0

				Staff working externally, see Back Office HR																																								0						0						0
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Waste

		Waste Management						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Waste Producers - Domestic Households		Domestic households				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Joint evaluation might save resources

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Domestic / Household		Domestic/household				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Recycling / Amenity Sites		Recycling and amenity sites				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin								√		√												Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Lids to equipment as part of procurement		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of site closure, waste accumulating												√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

		Waste Collect - Medical / Clinical Waste		Medical / clinical waste collection				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Review stroage and collection frequency as part of procurement		2. A		Anecdotal		1

								6		Increase in storminess		Waste accumulation												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review storage and collection frequency		2. A		Anecdotal		1

								7		Increased winter rainfall														√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

		Waste Storage, Processing and Disposal - Transfer Stations		Transfer Stations				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		2		6		4		2		8		5		2		10		Waste Plan/Strategies reflect Climate Change impacts.  Odour management strategies.						Review of storage facilities and transfer rates.  Evaluate  impact on staff and neighbours		2. A		Anecdotal		1

								6		Increase in storminess		Increased risk of wind blow and waste spillage, interruptions to transport network causing accumulation and capacity restrictions at transfer stations, for example closure of Humber Bridge affecting transfer stations in Hull				√								√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review of storage facilitites, capacity where there is delayed transfer.		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of water pollution and disruption to transport network causing accumulation and capacity restrictions at transfer station				√								√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		1		4		4		1		4		4		1		4								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								9		Increase in winter extreme events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

		Waste Disposal - Landfill Sites						2		Increased summer temperatures		Increased risk of vermin, pests, odours, dust and fires		√						√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.		Landfill sites near to housing, employment areas or transport routes can cause particular problems		3		3		9		4		3		12		5		3		15		Waste Plan/Strategies relfect Climate Change impacts.  Odour management strategies		Odours may still be a problem in very high temperatures		No more than X number of complainnts during any 7 day period		Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								3		Increased summer temps with heatwaves										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								4		Reduced summer rainfall										√				√								√						3		1		3		4		1		4		5		1		5												Anecdotal		1

								5		Increased summer temperatures with droughts										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								6		Increase in storminess		Increased windblow and site closures, increased requirement for cover material				√								√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Consider possible mitigation  dufing predicted storm weather events		2. A		Anecdotal		1

								7		increased winter rainfall		Increased cost of leachate treatment				√								√								√		Increased activity for local authority involved in catching up and clearing up debris, staff health and safety implications, reputational issues.				3		2		6		4		2		8		5		2		10								Review leachate treatments		2. A		Anecdotal		1

								8		Increasing high intensity rainfall events		Increased risk of water pollution event								√				√								√						4		2		8		4		2		8		4		2		8								Review pollution risks		2. A		Anecdotal		1

								9		Increase in winter extreme events		Site closures												√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Review the impact of  site closures on the waste processing system		2. A		Anecdotal		1

								10		Increase in mean winter temperatures		Increased risk of vermin, pests, odours								√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		1		3		4		1		4		5		1		5												Anecdotal		1

		Energy Recovery Sites																																								0						0						0														1
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Back Office

				Back Office Services						Refer to Look-ups sheet for description																														Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Back Office Services		Human Resources - Open air workers		Open air workers				2		Increased summer temperatures		Increased exposure to uncomfortable temperatures and sunlight		X						√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15		Health and safety training. Policies in place		Service delivery compromised by reduced productivity		Maximum of X% loss of service .  No health impacts.		Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves								√		√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to potentially dangerous working conditions						√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								7		Increased winter rainfall								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Human Resources - Vehicle users and drivers		Vehicle Users and drivers				2		Increased summer temperatures		Uncomfortable vehicular conditions								√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		2		6		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves										√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to hazardous driving conditions						√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Outdoor Equipment and Vehicles						3		Increased summer temps with heatwaves		Equipment performance and operators working conditions				√								√								√		Introduction of air conditioning to all cabs				3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess						√								√								√		Increased wear and tear requiring more maintenance				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		0		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events						√								√								√		Flexibility in plant and equipment to manage extremes				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Procurement		Procurement				12		Combination of all projected changes		Changes in specifications based on projections				√																√				Procurement procedures and processes need to take account of climate change projections		3		3		9		4		4		16		5		4		20								Procurement policies and purchases should take account of forthcoming cliamte change risks		4. A/B/C/D		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Grounds maintenance		Grounds maintenance				12		Combination of all projected changes		Changes to staff working conditions and to natural environment				√								√								√				Grounds maintenance management will be impacted by climate change - impacts on staff, equipment and natural environment		3		3		9		4		4		16		5		4		20								Review staff working conditions to take account of future climate change risks		1. A		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Legal		Legal				12		Combination of all projected changes		Changes to contracts and number and type of claims against the authority				√								√								√				Potential increased claims for compensation from damages and losses and internal staff issues relating to working conditions		3		3		9		4		4		16		5		4		20								Build in future climate change risks into legal work and review as part of business planning process		1/2 A/B/C		LCLIP,  anecdotal, insurance claim records		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Waste management services		Waste management services				12		Combination of all projected changes		Changes to service delivery, working practices, equipment				√		√		√				√								√				See waste management theme		3		3		9		4		4		16		5		4		20								See waste section				LCLIP, anecdotal, records of additional costs incurred		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Emergency and contingency planning teams		Emergency and Contingency Planning Teams				12		Combination of all projected changes		Account for changing levels of emergency risk arising from climate change				√																√				Increased and changes in emergency supplies and stocks required, changed levels of risk		3		4		12		4		4		16		5		4		20								Build in climate change into business planning cycles		1/2 A		LCLIP, anecdotal, records of additional costs incurred		2		Collaborative working already in place

		Back Office Services		Local Authority Teams - IT		IT				3		Increased summer temps with heatwaves		Overheating of servers, server rooms, IT staff offices				√								√										Disruption to all service delivery, for example disruption to payments to authority and from authority to staff and all other payees.		Likely to be different for different buildings dependent upon thermal mass, ventilation, air conditioning, etc		3		4		12		4		4		16		5		4		20								Locate servers in the most suitable assets.  When refurbishing ensure that ventilation/air conditioning is designed for projected temperatures.  Procure IT equipment to specific standards		2/3 C/D		LCLIP, anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Disruption to network connections				√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										7		Increased winter rainfall						√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										8		Increase in high intensity rainfall events						√								√														4		2		8		4		2		8		4		2		8								Locate servers and IT infrastructure in less vulnerable assets and above ground floor level.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review

										9		Increase in winter extreme events						√								√														4		2		8		4		2		8		4		2		8								Allow remote access for service continuity by staff from home/other locations.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review
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Business

		Local Business						Refer to Look-ups sheet for description								Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Strategic Businesses - Ports Complex, including importers, exporters and logistics		Ports Complex, including importers, exporters and logistics				12		Combination of all projected changes		Some direct impacts such as flooding, mainly indirect impacts through impacts on transport infrastructure, communications infrastructure, highways network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Improve flood defences.  Develop strategies to reduce impact of events		2/3/4 C/D

		Strategic Businesses - Agriculture		Agriculture				12		Combination of all projected changes		Impacts on growing season and transport of raw materials and produced goods through indirect impacts on transport network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Utilise new crop varieties, develop winter storage reservoirs, improve irrigation systems, improve cold storage facilities		2/3 C/D		Summary of evidence at http://www.defra.gov.uk/environment/climate/sectors/agriculture		2		Joint strategic aproach possible

		Strategic Businesses - Tourism		Tourism				12		Combination of all projected changes		Changes to tourist habits		X		√								√		√						√		Potential benefits for local economy around outdoor summer attractions, disbenefits from increased traffic and tourism pressure on vulnerable habitats, congestion on road and public transport networks. Impact  on service provision		Improved summer temperatures could make the coast a much more attractractive destination.  Coastal erosion requires a planned approach to the maintenance of existing destinations, for example caravan tourism sites		3		3		9		4		3		12		5		3		15		Tourism promotion strategy		Potential adverse affects on tourism destinations, congestion on road networks and the environment.		Economic and environmental consequences are positive rather than negative		A strategic approach required, covering a range of policy and operational areas, including planning, transport, regeneration and environmental management		Low to negative		?		0		Joint strategic approach possible

		Business Management - Staffing / HR		Staffing / HR				12		Combination of all projected changes		Potential impacts on working conditions, travel to and from work				√		√		√		√		√								√		Statutory responsibilities such as public health, highways				3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint coordination and advocacy programmes possible

		Business Management - Suppliers / Service Utilities		Suppliers / Service Utilities				12		Combination of all projected changes		Potential supply chain interruptions				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint approach to investigation principle impacts

		Business Management - Insurance		Insurance				12		Combination of all projected changes		Increases to cover risks				√																√						3		3		9		4		3		12		5		3		15								Review insurance cover		4. C		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Business Management - Training / Employment contracts		Training / Employment Contracts				12		Combination of all projected changes		Changes in working practice				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A

		Business Management - Service and product delivery		Service and Product Delivery				12		Combination of all projected changes		Impacts on delivery of goods and services to end users, impacting on cashflow				√								√														3		3		9		4		3		12		5		3		15								Review impact of climate change on service an product delivery.  Incorporate in to business planning processes		4. E		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Businesses Regionwide in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														3		4		12		4		4		16		5		4		20								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Flood risk mapping - EA.

								8		Increase in high intensity rainfall events		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														4		2		8		4		2		8		4		2		8								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Surface water flood risk maps
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Look-ups

		Future climatic condition

		1		Increase in Sea Level

		2		Increased summer temperatures

		3		Increased summer temps with heatwaves

		4		Reduced summer rainfall

		5		Increased summer temperatures with droughts

		6		Increase in storminess

		7		increased winter rainfall

		8		Increasing high intensity rainfall events

		9		Increase in winter extreme events

		10		Increase in mean winter temperatures

		11		Increase in sea temperature

		12		Combination of all projected changes

		Consequences

		a		Damage and/or financial cost

		b		Physical injury

		c		Human health impacts

		d		Quality of life reduced

		e		Disruption

		f		Financial benefits

		g		Biodiversity reduced

		h		Natural resources depleted

		i		Long-term behavioural and process change
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Risk Scoring

		

		Likelihood Table														Impact Table												Risk Rating Matrix																		Cost Code						Pedigree of Evidence

		Likelihood		Definition		Scale		Value								Level		Descriptor		Categories of impact		Description of Impact						Impact		Catastrophic (5)		5		10		15		20		25						1.     Reduced costs/financial gain						0 - Non-expert opinion, unsubstantiated workshop discussion with no supporting evidence

		Almost Certain		More likely to happen than not		> 50 % chance		5								1		Insignificant		Health		·         Insignificant number of injuries or impact on health																								2.     No/low cost – under £1,000,000						1 - Expert view based on limited information, e.g. anecdotal evidence

		Likely		Fairly likely to occur		20 – 50 % chance		4												Social		·         Insignificant number of persons displaced and insignificant personal support required								Significant (4)		4		8		12		16		20						3.     High cost – Over £1,000,000						2 - Estimation of potential impacts, using accepted methods and with some agreement

		Unlikely		Possible it may occur		10 – 20 % chance		3														·         Insignificant disruption to community services, including transport services and infrastructure								Moderate (3)		3		6		9		12		15						4.     Uncertain – further work is required to determine the likely cost						3 - Reliable analysis and methods, subject to peer review and accepted within a sector as 'fit for purpose'

		Rare		Low, but not impossible		5 – 10 % chance		2												Economic		·         Insignificant impact on local economy								Minor (2)		2		4		6		8		10

		Highly Unlikely		Very low, but not impossible		1 – 5 % chance		1												Environment		·         Insignificant impact on the environment																								A.    Low regrets – measures are likely to be low cost, but have potentially large benefits

																				Amenity		·         Insignificant impact on local and individual’s amenities.								Insignificant (1)		1		2		3		4		5						B.    Win-win – measure contributes to climate change adaptation and also delivers other benefits

																2		Minor		Health		·         Small number of people affected, no fatalities, and small number of minor injuries with first aid treatment										Negligible (1)		Rare (2)		Unlikely (3)		Possible( 4)		Probable (5)						C.    Early action – Expenditure is required now to prevent significant long term risk or save more expenditure later

																				Social		·         Minor damage to properties																								D.    Later – Expenditure will be required, but it can be delayed without significant impact

																						·         Minor displacement of a small number of people for less than 24 hours and minor personal support required										Likelihood														E.    Unknown

																						·         Minor localised disruption to community services or infrastructure, less than 24 hours

																				Economic		·         Negligible impact on local economy and cost easily absorbed								Very High Risk

																				Environment		·         Minor impact on the environment and no lasting effects

																				Amenity		·         Minor impact on amenities with no lasting effects, impact on small groups of individuals								High Risk

																3		Moderate		Health		·         Moderate number of fatalities with some casualties requiring hospitalisation and medical treatment and activation of MAJAX, the automated intelligent alert notification system, procedures in one or more hospitals

																				Social		·         Damage that is confined to a specific location, or to a number of locations, but requires additional resources								Medium Risk

																						·         Localised displacement of more than 100 people for 1-3 days

																						·         Localised disruption to infrastructure and community services								Low Risk

																				Economic		·         Limited impact on the local economy with some short-term loss of production, with possible additional clean-up costs

																				Environment		·         Limited impact on the environment with short-term or long-term effects

																				Amenity		·         Localised and community scale short-term impacts on local amenities.

																4		Significant		Health		·         Significant number of people in affected area impacted with multiple fatalities, multiple serious or extensive injuries, significant hospitalisation and activation of MAJAX procedures across a number of hospitals

																				Social		·         Significant damage that requires support for local responders with external resources

																						·         100 to 500 people in danger and displaced for longer than 1 week.  Local responders require external resources to deliver personal support

																						·         Significant impact on and possible breakdown of delivery of some local community services

																				Economic		·         Significant impact on local economy with medium-term loss of production

																						·         Significant extra clean-up and recovery costs

																				Environment		·         Significant impact on the environment with medium to long-term effects

																				Amenity		·         Local amenities significantly impacted for a prolonged period of time

																5		Catastrophic		Health		·         Very large numbers of people in affected area(s) impacted with significant numbers of fatalities, large number of people requiring hospitalisation with serious injuries with long term effects

																				Social		·         Extensive damage to properties and built environment in affected area requiring major demolition

																						·         General and widespread displacement of more than 500 people for prolonged duration and extensive personal support required

																						·         Serious damage to infrastructure causing significant disruption to, or loss of, key services for prolonged period.  Community unable to function without significant support

																				Economic		·         Serious impact on local and regional economy with some long-term, potentially permanent, loss of production with some structural damage

																						·         Extensive clean-up and recovery costs

																				Environment		·         Serious long-term impact on the environment and/or permanent damage

																				Amenity		·         Regionwide amenities seriously impacted
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Background

		Humber Climate Change Risk Assessment

		The Humber Climate Change Partnership, comprising officers from Hull City Council, East Riding of Yorkshire Council, North Lincolnshire Council and North East Lincolnshire Council has been working collaboratively to improve the understanding of the sub-re

		The process involved in developing the risk assessment and the methodology used is explained fully in the report Humber Adaptation Risk Assessment, available from members of the Humber Climate Change Partnership.  To gain a full understanding of the risk

		Key stages in the risk assessment process included:

		1.     Identifying how climate change affects local authority services and assets

		a.     Identifying a hierarchy of receptors (risk areas for services and assets) - 7 high level receptors identified

		b.     Using descriptors to describe the future weather and events that impacts on the receptors (see Look-ups sheet)

		c.     Describing the impact event on the receptors

		d.     Highlighting whether there are known thresholds

		e.     Describing the consequences for the receptor

		f.      Describing the consequences for the local authority (see Look-ups sheet)

		2.     Undertaking the risk assessment

		a.     Likelihood, impact, proximity and overall risk

		b.     Mitigation in place

		c.     Residual risk

		d.     Target risk

		3.     Consideration of potential responses and the quality of the evidence used for the risk assessment

		a.     Potential response

		b.     Cost

		c.     Evidence source

		d.     Pedigree of evidence

		e.     Opportunities for joint authority working
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Highways

		Highways / Transport System																																				Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Road Network Regionwide						3		Increased summer temps with heatwaves		Roads melting, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputational risk.		Public transport affected, road users inconvenienced, delays to other public services, need to spread grit to reduce melting problems, traffic speed impacted.		2		3		6		3		3		9		5		3		15								Evaluation of roads most at risk eg taking acount of aspect (southerly), composition, use.  Devise mitigation eg dusting and revised specification for top dressing and relaying.  Clarify road network that falls within Local Authority responsibility.		4. E		LCLIP, anecdotal		1		Joint working desirable

								8		Increasing high intensity rainfall events		Localised flooding, road closures												√												Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc.  Critical points in the network - manage and evaluate/improve drainage systems		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

								8		Increasing high intensity rainfall events		Localised pollution of watercourses																√				√				Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						At critical points develop water storage, wetlands, reedbeds to attenuate flow and absorb pollutants		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

										Increase in storminess		Roads impassable and safety compromised debris on the carriage way, trees, branches etc				√		√						√										Disruption to traffic network, potential for accidents		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Roadside trees checked for safety and managed to reduce risks, signage to make drivers aware of hazardous exposed locations				nil deaths arising from LA asset management		Emergeny and contingency planning for users and highway managers.  Review  roadside maintenace programme.		2.E		LCLIP, anecdotal		1		Joint working desirable

								9		Increase in winter extreme events		Roads impassable and safety compromised with follow-on damage to assets				√		√						√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		4		16		4		4		16		4		4		16								Emergeny and contingency planning for users.  Review impact on road maintenace programme.  Consider specifications for refurbishment		4. E		LCLIP, anecdotal		1		Joint working desirable

		Road Network in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Coastal and fluvial flooding affecting parts of the network				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		4		12		4		4		16		5		4		20		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		4.E		LCLIP, anecdotal		1		Joint working desirable

		Road Network on Shrink/swell soils				Shrink/swell soils		4		Reduced summer rainfall		Subsidence and damage, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		2		6		4		2		8		5		2		10								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - erect sand fences/vegetation		4. E		British Geological Society		2

		Road Network Across Fine Coversands				Fine coversands		4		Reduced summer rainfall		Sand blowouts over roads compromising visibility and safety												√										Disruption to traffic network, potential for accidents and claims.		Road users inconvenienced.		3		2		6		4		2		8		4		2		8								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		2. A		Anectdotal		1

		Strategic Road Network - Humber Bridge				Humber Bridge		6		Increase in storminess		Bridge closure		√										√										Reduced revenues, disruption to staff getting to work, reputation		Public, commercial and provate transport affected.  If sufficiently frequent, or perceived to be, will have economic, social and reputational impacts		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered		Bridge will have to be closed at wind speeds above X		Traffic disrupted for 'minimal' necessary periods only		Structural adjustments to the bridge, informations systems to send travellers by different routes, public transport vehicles that are less vulnerable		4.E		Design specification for the Humber Bridge		3		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Ports				Access to and from Ports		6		Increase in storminess		Road closures, capacity limitations, delays to supply chain												√										Disruption to traffic network, increased costs for businesses, local, regional and national impacts, reputational risk.		Potential to have national knock-on effects		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?				2.E		Traffic information systems in place on motorway network.		1/2		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Tourist locations				Access to and from Tourist locations		3		Increased summer temps with heatwaves		Capacity limitations and congestion										√		√										Disruption to traffic network, increased costs for businesses, local and regional impacts, lost revenue, reputational risk.		Tourists choose not to visit the locality.		2		3		6		3		3		9		4		3		12		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?		Evaluate the capacity of the road network and design mitigation if necessary		2. E		Traffic information systems in place on motorway network.		1/2		Joint working desirable

		Rail Network - General		General				3		Increased summer temps with heatwaves		Buckled rails affecting rail traffic				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12		Network Rail has undertaken a risk assessment as part of the Climate Change Act Adaptation Responsibility.						Network Rail risk assessment needs to be appllied to the Humber subregion		2. E		Network Rail risk assessment.  See methodology Appendix A 8. Defra - Reports produced under the Climate Change Act Adaptation Reporting Power.		3		Joint working desirable

								3		Increased summer temps with heatwaves		Power outages affecting signalling				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								6		Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								8		Increasing high intensity rainfall events		Flooding blocking tracks				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		3		12		4		3		12		4		3		12														3

		Navigational Waterway Network, including Ports & Rivers				Humber, River Hull, Ancholme, Trent, Ouse Collectively		5		Increased summer temperatures with droughts		Increased leisure craft use														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								5		Increased summer temperatures with droughts		Reduced navigable use				√						√												Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								6		Increase in storminess		Restricted navigable use												√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		4		1		4		4		1		4		4		1		4

								7		Increased winter rainfall														√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								10		Increase in mean winter temperatures		Increased leisure craft use - extends leisure season														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								1		Increase in Sea Level		Affects navigable use and operation of locks														√						√		Financial benefits, potential congestion		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

		Air Travel - Humberside Airport				Humberside Airport				Increase in winter extreme events		Restricts flights				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E

										Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E
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Built Env

		Built Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                           (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Planning and Design of New Buildings						1		Increase in sea level		Sites and buildings need to account for changing climatic conditions																				√		Development plans & building regulations to reflect changing climate		Includes public and private new buildings		3		4		12		4		4		16		5		4		20		Spatial planners and designers to follow national guidance		All new buildings constructed to account for future agreed levels of risk				Planners and designers need to be made aware of national guidance and the risks through a planned programme		2. A		UKCP09, LCLIP, BRE, anecdotal		2/3		Joint programmes may save costs and be more effective

								2		Increased summer temperatures																						√						3		2		6		4		2		8		5		2		10										2 A/B/C

								3		Increased summer temperatures with heatwaves																						√						2		2		4		3		2		6		4		2		8

								4		Reduced summer rainfall																						√						3		2		6		4		2		8		5		2		10

								5		Increased summer temperatures with droughts																						√						3		2		6		4		2		8		5		2		10

								6		Increase in storminess																						√						4		2		8		4		2		8		4		2		8

								7		Increased winter rainfall																						√						3		2		6		4		2		8		5		2		10										4.E

								8		Increase in high intensity rainfall events																						√						4		2		8		4		2		8		4		2		8

								9		Increase in winter extremes																						√						4		2		8		4		2		8		4		2		8

								10		Increase in mean winter temperatures																						√						3		2		6		4		2		8		5		2		10

		Buildings and Built Assets Regionwide						3		Increased summer temperatures with heatwaves		Internal temperatures raised		√								√										√		Uncomfortable/impossible working/living conditions		Includes  schools, public buildings, housing		2		3		6		3		3		9		4		3		12		Heightened air conditioning/ventilation/ themal mass specifications for refurbishment.		Difficult to treat buildings.  Cost of fuel		Legal internal temperatures		Green infrastructure, mechanical shading, water walls, rebuild. To take into consideration when selecting assets to dispose of		2/3/4. C/D		Building Research Establishment		2/3

								6		Combination of all projected changes		Structural damage				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		3		12		5		3		15		5		4		20								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

								9		Increase in winter extremes		Structural damage, limited access				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		2		8		4		2		8		4		2		8								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

		Buildings and Built Assets in Flood Risk Areas				Flood Risk Areas		1		Increase in sea level		Increased risk of flood damage and disruption to use				√						√		√								√		Damage to assets, disruption to service delivery, displacement, insurance issues, reputational risk.		Improve asset register of at flood risk buildings.  Provide support to owners of buildings to improve resilience.		3		4		12		3		5		15		4		5		20		Strategies and investment plans in place to improve flood defence infrastructure.  LLFAs		Not all buildings at risk will be covered by flood defences.  Flood defences do not mitigate all risk				Awareness raising programme for building owners/users, linked to new insurance arrangements post 2013		2. A		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Good opportunity to collaborate and save costs as part of national programmes.

								7		Increased winter rainfall						√		√		√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√		√		√		√		√								√						4		3		12		4		3		12		4		3		12

		Building and Built Assets on Shrink/Swell Soils				Shrink/swell soils		5		Increased summer temperatures with droughts		Subsidence and structural damage				√								√										Potential damage to assets		Likely to vary across assets		3		3		9		4		3		12		5		3		15		Identification of vulnerable assets						Identify vulnerable buildings.  Inform owners/users, with advice on management and mitigation		4.E		Royal British Geological Society Website		2/3		Good opportunity to collaborate and save costs as part of regional research.

								3		Increased summer temperatures with heatwaves												√										√						2		2		4		3		2		6		4		2		8

								9		Increase in winter extremes		Structural damage, limited access												√								√						4		1		4		4		1		4		4		1		4

		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications				2		Increased summer temperatures		Direct damage and disruption to services				√				√		√		√								√		Disruption to service delivery, business continuity, direct damage, insurance claims, reputational risk.				3		4		12		4		4		16		5		4		20		As part of the Reporting Responsibility under the Cliamte Change Act, utilities are developing climate change adaptation risk assessments.  A range of national reports have been produced on critical infrastructure; some hosted on the Cabinet Office websit		The national assessments need to be applied to the subregion and evaluated in combination - ie cascade effect.  This is an emerging area of understanding.  Therefore the risk will need to be reviewed and updated				Evaluation of risks for the subregion, reviewed at regualr intervals		4.E		See Methodology Annexe A, LCLIP, anecdotal		2/3.		Jont working required to make this effective

								3		Increased summer temperatures with heatwaves						√				√		√		√								√						2		4		8		3		4		12		5		4		20

								4		Reduced summer rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								5		Increased summer temperatures with droughts						√				√		√		√								√						2		4		8		3		4		12		4		4		16

								6		Increase in storminess						√				√		√		√								√						4		4		16		4		4		16		4		4		16

								7		Increased winter rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√				√		√		√								√				Improve asset register of at flood risk buildings.  Provide support to owners of building resilience.		4		4		16		4		4		16		4		4		16

								9		Increase in winter extremes						√				√		√		√								√						4		4		16		4		4		16		4		4		16
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Natural Env

		Natural Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Air - Urban Air Quality		Urban Air Quality				3		Increased summer temperatures with heatwaves		Increase in PM10s		√						√		√								√		√		Increased health and social service needs for those affected		Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		2		Joint working on monitoring  and mitigation and collaboration with research bodies

								3		Increased summer temperatures with heatwaves		Increase in NOX and VOC combining to form smog								√		√								√		√				Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		3		Joint working on monitoring  and mitigation and collaboration with research bodies

		Water - Coastal and Estuarine		Coastal and estuarine waters				1		Increase in sea level		Increased volume to be accommodated in estuaries, impacting adjacent terrestrial environment				√								√				√		√		√						3		4		12		4		4		16		5		4		20		Eg coastal zone management plans						Review Coastal Management Plans as evidence improves		2. A		Long term monitoring and research		3		Joint working a requirement to be successful and strategic

								6		Increase in storminess		Swell and waves impact on users and adjacent terrestrial environment				√								√				√		√		√						4		2		8		4		2		8		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09, LCLIP,  anecdotal		2-Jan		Joint working a requirement to be successful and strategic

								11		Increase in sea temperature		Changes in quality arising from chemical and biological conditions																√										2		2		4		3		2		6		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09,		2		Joint working a requirement to be successful and strategic

		Water - Rivers and Drainage Network		Rivers and drainage network				2		Increased summer temperatures		Increased water temperatures affecting chemical and biological conditions, increased recreational use														√		√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								3		Increased summer temperatures with heatwaves		Increased water temperatures affecting chemical and biological conditions																√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								4		Reduced summer rainfall		Reduced volumes of water, impacts on biological and chemical conditions, knock-on effects for aquatic and terrestrial biodiversity																√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								7		Increased winter rainfall		Increased volumes in system affecting adjacent terrestrial environment and aquatic habitat																√		√		√						3		3		9		4		3		12		5		3		15								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								8		Increase in high intensity rainfall events		Localised increased volumes in system affecting adjacent terrestrial environment, aquatic habitat, potential to sweep in pollutants																√		√		√						4		2		8		4		2		8		4		2		8								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

		Water - Groundwater		Groundwater				4		Reduced summer rainfall		Available water resources for abstraction reduced												√						√		√						3		3		9		4		3		12		5		3		15		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								5		Increased summer temperatures with droughts		Increased demand for abstracted water												√						√		√						3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								7		Increased winter rainfall		Increased winter recharge to groundwater aquifers														√												3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Encourage land management to improve recharge rates.  May also reduce flooding risks				Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial Regionwide - Soil Resources		Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)				2		Increased summer temperatures		Increase in transpiration, biological and chemical activities changes in soil				√								√				√								Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)		3		1		3		4		1		4		5		1		5										4. E		anecdotal, some supporting resesearch		2

								4		Reduced summer rainfall		Soil moisture deficits reducing biological activity and productive capacity				√												√										3		3		9		4		3		12		5		3		15		Catchment Sensitive Farming Programme						Encourage extension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								5		Increased summer temperatures with droughts						√												√										3		4		12		4		4		16		5		4		20		Catchment Sensitive Farming Programme						Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								6		Increase in storminess		Soil losses through erosion increased, crop damage				√																						4		1		4		4		1		4		4		1		4										2.E		anecdotal and press stories from around the coumtry, some supporting resesearch		2

								7		Increased winter rainfall		Increased likelihood of structural damage to soil profiles, restricting use, crop damage				√														√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2.A 4.E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								8		Increase in high intensity rainfall events		Soil erosion and structural damage to soil profiles				√								√						√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								10		Increase in mean winter temperatures		Extends seasonal biological activity and growing seasons, increased survival of soil borne pests				√										√						√						3		2		6		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Need good agronomic advice.  This will probably occur anyway		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial - Woodland Habitats		Habitat - woodlands				2		Increased summer temperatures		Impact on growth rates and populations of associated species				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts		Impact on growth rates and populations of associated species, increased risk of fire damage				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								6		Increase in storminess		Impact on growth rates and populations of associated species				√						√						√		√		√						4		1		4		4		1		4		4		1		4		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Grassland Habitats		Grassland				2		Increased summer temperatures		Impact on species composition, growth rates, overall productivity and associated species, increased risk of fire				√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall		Impact on species composition, growth rates, overall productivity and associated species				√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								8		Increase in high intensity rainfall events						√												√				√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Wetland Habitats		Wetlands				2		Increased summer temperatures		Impact on water regime affecting wetland associated plants and animals																√		√		√		For sites with statutory designations there is a legal responsibility to maintain their biodiversity value				3		3		9		4		3		12		5		4		20		Site Management Plans for all Statutory Sites.  Regional Biodiversity targets and strategy.  Landscape scale biodiversity projects						Strategic approach required to ensure that there are sufficient wetlands that are well connected enough to retain biodiversity quality.  Note that the biodiversity interest is likely to change.  For each site, water management plans need to be developed t		2/3/4 A/B/C/D/E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								4		Reduced summer rainfall																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								7		Increased winter rainfall																		√		√		√						3		2		6		4		2		8		5		2		10												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								8		Increase in high intensity rainfall events																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

		Land/Terrestrial - Lakes and Ponds		Lakes and ponds				2		Increased summer temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√				√								√		√		√		Potential algal blooms and health consequences.  Potential fish/animal kill with recuperation leading to a different trophic state				3		3		9		4		3		12		5		3		15		Statutory sites will have plans in place						Evaluate the risk for different sties and devise mitigatin		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves						√				√								√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								4		Reduced summer rainfall						√												√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								6		Increase in storminess		Physical impacts on lake and pond margins and use of water body				√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								7		Increased winter rainfall		Impact on physical conditions affecting biological and chemical conditions				√												√				√		Quality of biodiversity affected, especially if phosphates, nitrates, sediment, minerals or oil based pollutants  increase				3		2		6		4		2		8		5		2		10		Statutory sites will have plans in place						Plans need to take changing cliamte into account and devise mitigation		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								8		Increase in high intensity rainfall events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								9		Increase in winter extreme events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								10		Increase in mean winter temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√												√				√		Possible impact on wildlife composition				3		2		6		4		2		8		5		2		10								Sufficient water bodies of sufficient size and water quality will help to mitigate any impacts by enabling transfer between sites		4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

		Land/Terrestrial - Coastal Habitats		Coastal Habitats				1		Increase in sea level		Loss of coastal habitats				√												√		√		√						3		4		12		4		4		16		5		5		25		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								2		Increased summer temperatures		Impacts on species compositions, potential increase in human activity				√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								3		Increased summer temperatures with heatwaves						√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								4		Reduced summer rainfall						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								5		Increased summer temperatures with droughts						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								6		Increase in storminess		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								7		Increased winter rainfall		Impacts on species compositions through changes in water regime				√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								8		Increase in high intensity rainfall events		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								9		Increase in winter extreme events						√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures		Impacts on species compositions				√												√		√		√						3		1		3		4		1		4		5		1		5												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								11		Increase in sea temperature						√												√		√		√						2		1		2		3		2		6		4		3		12		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Strategic Habitat Networks		Habitats - Strategic Networks				12		Combination of all projected changes		Loss of strategic points and connecting habitats																√		√						Strategically important networks of habitats could be interrupted through the loss of habitats at specific locations.  These strateigc networks comprise mixes of all the above described receptors.  For example, the dry grassland network on the coversands,		3		3		9		4		4		16		5		4		20		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Vulnerable Species		Vulnerable Species				12		Combination of all projected changes		Loss of species																√		√						Within the overall habitats receptors heading there are particularly valuable and vulnerable species, which need to be individually identified.		3		3		9		4		4		16		5		4		20		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Landscape Character Areas		Landscape Character Areas				12		Combination of all projected changes		Significant changes to character areas and boundaries										√						√		√						These defined areas with particular landscapes comprise locally and regionally important mixes of the above habitats, managed agricultural land and the built environment.  Changes in the natural environment will have impacts on these.		3		3		9		4		4		16		5		4		20		NE Joint Character Statements.  AONB and Heritage Coast Management Plans		Fragmentation - a thousand tiny cuts.  Loss of character through loss of positive management.		Targets in NE Joint Character Statements		A strategic approach to identify and deliver priorities.  Key to this is the development of socioeconomic activity that delivers landscape		2. E		Joint Character Statements.  AONB and Heritage Coast Managmetn Plans		2
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Public Health_Social

				Public Health_Social Care																																				Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Public Health_Social Care		Vulnerable - Elderly, Very Young, Disabled, Mental Health						3		Increased summer temperatures with heatwaves		Overheating		√						√		√										√		The Local Authority has a key role in supporting the these vulnerable groups through social support networks.  The delivery of support will also be affected by climate changes.		Main clients for these support services are those impacted by climate change.		3		3		9		4		4		16		5		4		20		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures.  Skin risks		Extra deaths limited to X% or nil% increase		Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin								√		√		√								√						3		3		9		4		3		12		5		3		15		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures				Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress						√		√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

		Public Health_Social Care								8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress								√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately								√		√		√								√						4		3		12		4		3		12		4		3		12		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										10		Increase in mean winter temperatures		Increased risk of disease								√						√												3		1		3		4		1		4		5		1		5

				Vulnerable - Low Income						3		Increased summer temperatures with heatwaves		Overheating				√																						3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin				√				√		√																3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately				√				√		√																4		3		12		4		3		12		4		3		12								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										10		Increase in mean winter temperatures		Increased risk of disease														√												3		1		3		4		1		4		5		1		5

				Medical Care																																		Medical care and support for vulnerable groups needs to be maintained and will need to be resilient to climate impacts						0						0						0

				Care and Facility Buildings (see Built Environment / Built Assets)																																								0						0						0

				Staff working externally, see Back Office HR																																								0						0						0
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Waste

		Waste Management						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Waste Producers - Domestic Households		Domestic households				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Joint evaluation might save resources

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Domestic / Household		Domestic/household				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Recycling / Amenity Sites		Recycling and amenity sites				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin								√		√												Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Lids to equipment as part of procurement		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of site closure, waste accumulating												√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

		Waste Collect - Medical / Clinical Waste		Medical / clinical waste collection				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Review stroage and collection frequency as part of procurement		2. A		Anecdotal		1

								6		Increase in storminess		Waste accumulation												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review storage and collection frequency		2. A		Anecdotal		1

								7		Increased winter rainfall														√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

		Waste Storage, Processing and Disposal - Transfer Stations		Transfer Stations				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		2		6		4		2		8		5		2		10		Waste Plan/Strategies reflect Climate Change impacts.  Odour management strategies.						Review of storage facilities and transfer rates.  Evaluate  impact on staff and neighbours		2. A		Anecdotal		1

								6		Increase in storminess		Increased risk of wind blow and waste spillage, interruptions to transport network causing accumulation and capacity restrictions at transfer stations, for example closure of Humber Bridge affecting transfer stations in Hull				√								√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review of storage facilitites, capacity where there is delayed transfer.		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of water pollution and disruption to transport network causing accumulation and capacity restrictions at transfer station				√								√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		1		4		4		1		4		4		1		4								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								9		Increase in winter extreme events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

		Waste Disposal - Landfill Sites						2		Increased summer temperatures		Increased risk of vermin, pests, odours, dust and fires		√						√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.		Landfill sites near to housing, employment areas or transport routes can cause particular problems		3		3		9		4		3		12		5		3		15		Waste Plan/Strategies relfect Climate Change impacts.  Odour management strategies		Odours may still be a problem in very high temperatures		No more than X number of complainnts during any 7 day period		Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								3		Increased summer temps with heatwaves										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								4		Reduced summer rainfall										√				√								√						3		1		3		4		1		4		5		1		5												Anecdotal		1

								5		Increased summer temperatures with droughts										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								6		Increase in storminess		Increased windblow and site closures, increased requirement for cover material				√								√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Consider possible mitigation  dufing predicted storm weather events		2. A		Anecdotal		1

								7		increased winter rainfall		Increased cost of leachate treatment				√								√								√		Increased activity for local authority involved in catching up and clearing up debris, staff health and safety implications, reputational issues.				3		2		6		4		2		8		5		2		10								Review leachate treatments		2. A		Anecdotal		1

								8		Increasing high intensity rainfall events		Increased risk of water pollution event								√				√								√						4		2		8		4		2		8		4		2		8								Review pollution risks		2. A		Anecdotal		1

								9		Increase in winter extreme events		Site closures												√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Review the impact of  site closures on the waste processing system		2. A		Anecdotal		1

								10		Increase in mean winter temperatures		Increased risk of vermin, pests, odours								√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		1		3		4		1		4		5		1		5												Anecdotal		1

		Energy Recovery Sites																																								0						0						0														1
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Back Office

				Back Office Services						Refer to Look-ups sheet for description																														Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Back Office Services		Human Resources - Open air workers		Open air workers				2		Increased summer temperatures		Increased exposure to uncomfortable temperatures and sunlight		X						√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15		Health and safety training. Policies in place		Service delivery compromised by reduced productivity		Maximum of X% loss of service .  No health impacts.		Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves								√		√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to potentially dangerous working conditions						√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								7		Increased winter rainfall								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Human Resources - Vehicle users and drivers		Vehicle Users and drivers				2		Increased summer temperatures		Uncomfortable vehicular conditions								√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		2		6		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves										√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to hazardous driving conditions						√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Outdoor Equipment and Vehicles						3		Increased summer temps with heatwaves		Equipment performance and operators working conditions				√								√								√		Introduction of air conditioning to all cabs				3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess						√								√								√		Increased wear and tear requiring more maintenance				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		0		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events						√								√								√		Flexibility in plant and equipment to manage extremes				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Procurement		Procurement				12		Combination of all projected changes		Changes in specifications based on projections				√																√				Procurement procedures and processes need to take account of climate change projections		3		3		9		4		4		16		5		4		20								Procurement policies and purchases should take account of forthcoming cliamte change risks		4. A/B/C/D		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Grounds maintenance		Grounds maintenance				12		Combination of all projected changes		Changes to staff working conditions and to natural environment				√								√								√				Grounds maintenance management will be impacted by climate change - impacts on staff, equipment and natural environment		3		3		9		4		4		16		5		4		20								Review staff working conditions to take account of future climate change risks		1. A		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Legal		Legal				12		Combination of all projected changes		Changes to contracts and number and type of claims against the authority				√								√								√				Potential increased claims for compensation from damages and losses and internal staff issues relating to working conditions		3		3		9		4		4		16		5		4		20								Build in future climate change risks into legal work and review as part of business planning process		1/2 A/B/C		LCLIP,  anecdotal, insurance claim records		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Waste management services		Waste management services				12		Combination of all projected changes		Changes to service delivery, working practices, equipment				√		√		√				√								√				See waste management theme		3		3		9		4		4		16		5		4		20								See waste section				LCLIP, anecdotal, records of additional costs incurred		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Emergency and contingency planning teams		Emergency and Contingency Planning Teams				12		Combination of all projected changes		Account for changing levels of emergency risk arising from climate change				√																√				Increased and changes in emergency supplies and stocks required, changed levels of risk		3		4		12		4		4		16		5		4		20								Build in climate change into business planning cycles		1/2 A		LCLIP, anecdotal, records of additional costs incurred		2		Collaborative working already in place

		Back Office Services		Local Authority Teams - IT		IT				3		Increased summer temps with heatwaves		Overheating of servers, server rooms, IT staff offices				√								√										Disruption to all service delivery, for example disruption to payments to authority and from authority to staff and all other payees.		Likely to be different for different buildings dependent upon thermal mass, ventilation, air conditioning, etc		3		4		12		4		4		16		5		4		20								Locate servers in the most suitable assets.  When refurbishing ensure that ventilation/air conditioning is designed for projected temperatures.  Procure IT equipment to specific standards		2/3 C/D		LCLIP, anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Disruption to network connections				√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										7		Increased winter rainfall						√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										8		Increase in high intensity rainfall events						√								√														4		2		8		4		2		8		4		2		8								Locate servers and IT infrastructure in less vulnerable assets and above ground floor level.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review

										9		Increase in winter extreme events						√								√														4		2		8		4		2		8		4		2		8								Allow remote access for service continuity by staff from home/other locations.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review
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Business

		Local Business						Refer to Look-ups sheet for description								Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Strategic Businesses - Ports Complex, including importers, exporters and logistics		Ports Complex, including importers, exporters and logistics				12		Combination of all projected changes		Some direct impacts such as flooding, mainly indirect impacts through impacts on transport infrastructure, communications infrastructure, highways network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Improve flood defences.  Develop strategies to reduce impact of events		2/3/4 C/D

		Strategic Businesses - Agriculture		Agriculture				12		Combination of all projected changes		Impacts on growing season and transport of raw materials and produced goods through indirect impacts on transport network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Utilise new crop varieties, develop winter storage reservoirs, improve irrigation systems, improve cold storage facilities		2/3 C/D		Summary of evidence at http://www.defra.gov.uk/environment/climate/sectors/agriculture		2		Joint strategic aproach possible

		Strategic Businesses - Tourism		Tourism				12		Combination of all projected changes		Changes to tourist habits		X		√								√		√						√		Potential benefits for local economy around outdoor summer attractions, disbenefits from increased traffic and tourism pressure on vulnerable habitats, congestion on road and public transport networks. Impact  on service provision		Improved summer temperatures could make the coast a much more attractractive destination.  Coastal erosion requires a planned approach to the maintenance of existing destinations, for example caravan tourism sites		3		3		9		4		3		12		5		3		15		Tourism promotion strategy		Potential adverse affects on tourism destinations, congestion on road networks and the environment.		Economic and environmental consequences are positive rather than negative		A strategic approach required, covering a range of policy and operational areas, including planning, transport, regeneration and environmental management		Low to negative		?		0		Joint strategic approach possible

		Business Management - Staffing / HR		Staffing / HR				12		Combination of all projected changes		Potential impacts on working conditions, travel to and from work				√		√		√		√		√								√		Statutory responsibilities such as public health, highways				3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint coordination and advocacy programmes possible

		Business Management - Suppliers / Service Utilities		Suppliers / Service Utilities				12		Combination of all projected changes		Potential supply chain interruptions				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint approach to investigation principle impacts

		Business Management - Insurance		Insurance				12		Combination of all projected changes		Increases to cover risks				√																√						3		3		9		4		3		12		5		3		15								Review insurance cover		4. C		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Business Management - Training / Employment contracts		Training / Employment Contracts				12		Combination of all projected changes		Changes in working practice				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A

		Business Management - Service and product delivery		Service and Product Delivery				12		Combination of all projected changes		Impacts on delivery of goods and services to end users, impacting on cashflow				√								√														3		3		9		4		3		12		5		3		15								Review impact of climate change on service an product delivery.  Incorporate in to business planning processes		4. E		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Businesses Regionwide in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														3		4		12		4		4		16		5		4		20								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Flood risk mapping - EA.

								8		Increase in high intensity rainfall events		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														4		2		8		4		2		8		4		2		8								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Surface water flood risk maps
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Look-ups

		Future climatic condition

		1		Increase in Sea Level

		2		Increased summer temperatures

		3		Increased summer temps with heatwaves

		4		Reduced summer rainfall

		5		Increased summer temperatures with droughts

		6		Increase in storminess

		7		increased winter rainfall

		8		Increasing high intensity rainfall events

		9		Increase in winter extreme events

		10		Increase in mean winter temperatures

		11		Increase in sea temperature

		12		Combination of all projected changes

		Consequences

		a		Damage and/or financial cost

		b		Physical injury

		c		Human health impacts

		d		Quality of life reduced

		e		Disruption

		f		Financial benefits

		g		Biodiversity reduced

		h		Natural resources depleted

		i		Long-term behavioural and process change
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Risk Scoring

		

		Likelihood Table														Impact Table												Risk Rating Matrix																		Cost Code						Pedigree of Evidence

		Likelihood		Definition		Scale		Value								Level		Descriptor		Categories of impact		Description of Impact						Impact		Catastrophic (5)		5		10		15		20		25						1.     Reduced costs/financial gain						0 - Non-expert opinion, unsubstantiated workshop discussion with no supporting evidence

		Almost Certain		More likely to happen than not		> 50 % chance		5								1		Insignificant		Health		·         Insignificant number of injuries or impact on health																								2.     No/low cost – under £1,000,000						1 - Expert view based on limited information, e.g. anecdotal evidence

		Likely		Fairly likely to occur		20 – 50 % chance		4												Social		·         Insignificant number of persons displaced and insignificant personal support required								Significant (4)		4		8		12		16		20						3.     High cost – Over £1,000,000						2 - Estimation of potential impacts, using accepted methods and with some agreement

		Unlikely		Possible it may occur		10 – 20 % chance		3														·         Insignificant disruption to community services, including transport services and infrastructure								Moderate (3)		3		6		9		12		15						4.     Uncertain – further work is required to determine the likely cost						3 - Reliable analysis and methods, subject to peer review and accepted within a sector as 'fit for purpose'

		Rare		Low, but not impossible		5 – 10 % chance		2												Economic		·         Insignificant impact on local economy								Minor (2)		2		4		6		8		10

		Highly Unlikely		Very low, but not impossible		1 – 5 % chance		1												Environment		·         Insignificant impact on the environment																								A.    Low regrets – measures are likely to be low cost, but have potentially large benefits

																				Amenity		·         Insignificant impact on local and individual’s amenities.								Insignificant (1)		1		2		3		4		5						B.    Win-win – measure contributes to climate change adaptation and also delivers other benefits

																2		Minor		Health		·         Small number of people affected, no fatalities, and small number of minor injuries with first aid treatment										Negligible (1)		Rare (2)		Unlikely (3)		Possible( 4)		Probable (5)						C.    Early action – Expenditure is required now to prevent significant long term risk or save more expenditure later

																				Social		·         Minor damage to properties																								D.    Later – Expenditure will be required, but it can be delayed without significant impact

																						·         Minor displacement of a small number of people for less than 24 hours and minor personal support required										Likelihood														E.    Unknown

																						·         Minor localised disruption to community services or infrastructure, less than 24 hours

																				Economic		·         Negligible impact on local economy and cost easily absorbed								Very High Risk

																				Environment		·         Minor impact on the environment and no lasting effects

																				Amenity		·         Minor impact on amenities with no lasting effects, impact on small groups of individuals								High Risk

																3		Moderate		Health		·         Moderate number of fatalities with some casualties requiring hospitalisation and medical treatment and activation of MAJAX, the automated intelligent alert notification system, procedures in one or more hospitals

																				Social		·         Damage that is confined to a specific location, or to a number of locations, but requires additional resources								Medium Risk

																						·         Localised displacement of more than 100 people for 1-3 days

																						·         Localised disruption to infrastructure and community services								Low Risk

																				Economic		·         Limited impact on the local economy with some short-term loss of production, with possible additional clean-up costs

																				Environment		·         Limited impact on the environment with short-term or long-term effects

																				Amenity		·         Localised and community scale short-term impacts on local amenities.

																4		Significant		Health		·         Significant number of people in affected area impacted with multiple fatalities, multiple serious or extensive injuries, significant hospitalisation and activation of MAJAX procedures across a number of hospitals

																				Social		·         Significant damage that requires support for local responders with external resources

																						·         100 to 500 people in danger and displaced for longer than 1 week.  Local responders require external resources to deliver personal support

																						·         Significant impact on and possible breakdown of delivery of some local community services

																				Economic		·         Significant impact on local economy with medium-term loss of production

																						·         Significant extra clean-up and recovery costs

																				Environment		·         Significant impact on the environment with medium to long-term effects

																				Amenity		·         Local amenities significantly impacted for a prolonged period of time

																5		Catastrophic		Health		·         Very large numbers of people in affected area(s) impacted with significant numbers of fatalities, large number of people requiring hospitalisation with serious injuries with long term effects

																				Social		·         Extensive damage to properties and built environment in affected area requiring major demolition

																						·         General and widespread displacement of more than 500 people for prolonged duration and extensive personal support required

																						·         Serious damage to infrastructure causing significant disruption to, or loss of, key services for prolonged period.  Community unable to function without significant support

																				Economic		·         Serious impact on local and regional economy with some long-term, potentially permanent, loss of production with some structural damage

																						·         Extensive clean-up and recovery costs

																				Environment		·         Serious long-term impact on the environment and/or permanent damage

																				Amenity		·         Regionwide amenities seriously impacted
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Background

		Humber Climate Change Risk Assessment

		The Humber Climate Change Partnership, comprising officers from Hull City Council, East Riding of Yorkshire Council, North Lincolnshire Council and North East Lincolnshire Council has been working collaboratively to improve the understanding of the sub-re

		The process involved in developing the risk assessment and the methodology used is explained fully in the report Humber Adaptation Risk Assessment, available from members of the Humber Climate Change Partnership.  To gain a full understanding of the risk

		Key stages in the risk assessment process included:

		1.     Identifying how climate change affects local authority services and assets

		a.     Identifying a hierarchy of receptors (risk areas for services and assets) - 7 high level receptors identified

		b.     Using descriptors to describe the future weather and events that impacts on the receptors (see Look-ups sheet)

		c.     Describing the impact event on the receptors

		d.     Highlighting whether there are known thresholds

		e.     Describing the consequences for the receptor

		f.      Describing the consequences for the local authority (see Look-ups sheet)

		2.     Undertaking the risk assessment

		a.     Likelihood, impact, proximity and overall risk

		b.     Mitigation in place

		c.     Residual risk

		d.     Target risk

		3.     Consideration of potential responses and the quality of the evidence used for the risk assessment

		a.     Potential response

		b.     Cost

		c.     Evidence source

		d.     Pedigree of evidence

		e.     Opportunities for joint authority working
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Highways

		Highways / Transport System																																				Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Road Network Regionwide						3		Increased summer temps with heatwaves		Roads melting, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputational risk.		Public transport affected, road users inconvenienced, delays to other public services, need to spread grit to reduce melting problems, traffic speed impacted.		2		3		6		3		3		9		5		3		15								Evaluation of roads most at risk eg taking acount of aspect (southerly), composition, use.  Devise mitigation eg dusting and revised specification for top dressing and relaying.  Clarify road network that falls within Local Authority responsibility.		4. E		LCLIP, anecdotal		1		Joint working desirable

								8		Increasing high intensity rainfall events		Localised flooding, road closures												√												Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc.  Critical points in the network - manage and evaluate/improve drainage systems		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

								8		Increasing high intensity rainfall events		Localised pollution of watercourses																√				√				Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						At critical points develop water storage, wetlands, reedbeds to attenuate flow and absorb pollutants		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

										Increase in storminess		Roads impassable and safety compromised debris on the carriage way, trees, branches etc				√		√						√										Disruption to traffic network, potential for accidents		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Roadside trees checked for safety and managed to reduce risks, signage to make drivers aware of hazardous exposed locations				nil deaths arising from LA asset management		Emergeny and contingency planning for users and highway managers.  Review  roadside maintenace programme.		2.E		LCLIP, anecdotal		1		Joint working desirable

								9		Increase in winter extreme events		Roads impassable and safety compromised with follow-on damage to assets				√		√						√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		4		16		4		4		16		4		4		16								Emergeny and contingency planning for users.  Review impact on road maintenace programme.  Consider specifications for refurbishment		4. E		LCLIP, anecdotal		1		Joint working desirable

		Road Network in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Coastal and fluvial flooding affecting parts of the network				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		4		12		4		4		16		5		4		20		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		4.E		LCLIP, anecdotal		1		Joint working desirable

		Road Network on Shrink/swell soils				Shrink/swell soils		4		Reduced summer rainfall		Subsidence and damage, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		2		6		4		2		8		5		2		10								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - erect sand fences/vegetation		4. E		British Geological Society		2

		Road Network Across Fine Coversands				Fine coversands		4		Reduced summer rainfall		Sand blowouts over roads compromising visibility and safety												√										Disruption to traffic network, potential for accidents and claims.		Road users inconvenienced.		3		2		6		4		2		8		4		2		8								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		2. A		Anectdotal		1

		Strategic Road Network - Humber Bridge				Humber Bridge		6		Increase in storminess		Bridge closure		√										√										Reduced revenues, disruption to staff getting to work, reputation		Public, commercial and provate transport affected.  If sufficiently frequent, or perceived to be, will have economic, social and reputational impacts		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered		Bridge will have to be closed at wind speeds above X		Traffic disrupted for 'minimal' necessary periods only		Structural adjustments to the bridge, informations systems to send travellers by different routes, public transport vehicles that are less vulnerable		4.E		Design specification for the Humber Bridge		3		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Ports				Access to and from Ports		6		Increase in storminess		Road closures, capacity limitations, delays to supply chain												√										Disruption to traffic network, increased costs for businesses, local, regional and national impacts, reputational risk.		Potential to have national knock-on effects		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?				2.E		Traffic information systems in place on motorway network.		1/2		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Tourist locations				Access to and from Tourist locations		3		Increased summer temps with heatwaves		Capacity limitations and congestion										√		√										Disruption to traffic network, increased costs for businesses, local and regional impacts, lost revenue, reputational risk.		Tourists choose not to visit the locality.		2		3		6		3		3		9		4		3		12		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?		Evaluate the capacity of the road network and design mitigation if necessary		2. E		Traffic information systems in place on motorway network.		1/2		Joint working desirable

		Rail Network - General		General				3		Increased summer temps with heatwaves		Buckled rails affecting rail traffic				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12		Network Rail has undertaken a risk assessment as part of the Climate Change Act Adaptation Responsibility.						Network Rail risk assessment needs to be appllied to the Humber subregion		2. E		Network Rail risk assessment.  See methodology Appendix A 8. Defra - Reports produced under the Climate Change Act Adaptation Reporting Power.		3		Joint working desirable

								3		Increased summer temps with heatwaves		Power outages affecting signalling				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								6		Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								8		Increasing high intensity rainfall events		Flooding blocking tracks				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		3		12		4		3		12		4		3		12														3

		Navigational Waterway Network, including Ports & Rivers				Humber, River Hull, Ancholme, Trent, Ouse Collectively		5		Increased summer temperatures with droughts		Increased leisure craft use														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								5		Increased summer temperatures with droughts		Reduced navigable use				√						√												Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								6		Increase in storminess		Restricted navigable use												√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		4		1		4		4		1		4		4		1		4

								7		Increased winter rainfall														√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								10		Increase in mean winter temperatures		Increased leisure craft use - extends leisure season														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								1		Increase in Sea Level		Affects navigable use and operation of locks														√						√		Financial benefits, potential congestion		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

		Air Travel - Humberside Airport				Humberside Airport				Increase in winter extreme events		Restricts flights				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E

										Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E
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Built Env

		Built Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                           (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Planning and Design of New Buildings						1		Increase in sea level		Sites and buildings need to account for changing climatic conditions																				√		Development plans & building regulations to reflect changing climate		Includes public and private new buildings		3		4		12		4		4		16		5		4		20		Spatial planners and designers to follow national guidance		All new buildings constructed to account for future agreed levels of risk				Planners and designers need to be made aware of national guidance and the risks through a planned programme		2. A		UKCP09, LCLIP, BRE, anecdotal		2/3		Joint programmes may save costs and be more effective

								2		Increased summer temperatures																						√						3		2		6		4		2		8		5		2		10										2 A/B/C

								3		Increased summer temperatures with heatwaves																						√						2		2		4		3		2		6		4		2		8

								4		Reduced summer rainfall																						√						3		2		6		4		2		8		5		2		10

								5		Increased summer temperatures with droughts																						√						3		2		6		4		2		8		5		2		10

								6		Increase in storminess																						√						4		2		8		4		2		8		4		2		8

								7		Increased winter rainfall																						√						3		2		6		4		2		8		5		2		10										4.E

								8		Increase in high intensity rainfall events																						√						4		2		8		4		2		8		4		2		8

								9		Increase in winter extremes																						√						4		2		8		4		2		8		4		2		8

								10		Increase in mean winter temperatures																						√						3		2		6		4		2		8		5		2		10

		Buildings and Built Assets Regionwide						3		Increased summer temperatures with heatwaves		Internal temperatures raised		√								√										√		Uncomfortable/impossible working/living conditions		Includes  schools, public buildings, housing		2		3		6		3		3		9		4		3		12		Heightened air conditioning/ventilation/ themal mass specifications for refurbishment.		Difficult to treat buildings.  Cost of fuel		Legal internal temperatures		Green infrastructure, mechanical shading, water walls, rebuild. To take into consideration when selecting assets to dispose of		2/3/4. C/D		Building Research Establishment		2/3

								6		Combination of all projected changes		Structural damage				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		3		12		5		3		15		5		4		20								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

								9		Increase in winter extremes		Structural damage, limited access				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		2		8		4		2		8		4		2		8								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

		Buildings and Built Assets in Flood Risk Areas				Flood Risk Areas		1		Increase in sea level		Increased risk of flood damage and disruption to use				√						√		√								√		Damage to assets, disruption to service delivery, displacement, insurance issues, reputational risk.		Improve asset register of at flood risk buildings.  Provide support to owners of buildings to improve resilience.		3		4		12		3		5		15		4		5		20		Strategies and investment plans in place to improve flood defence infrastructure.  LLFAs		Not all buildings at risk will be covered by flood defences.  Flood defences do not mitigate all risk				Awareness raising programme for building owners/users, linked to new insurance arrangements post 2013		2. A		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Good opportunity to collaborate and save costs as part of national programmes.

								7		Increased winter rainfall						√		√		√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√		√		√		√		√								√						4		3		12		4		3		12		4		3		12

		Building and Built Assets on Shrink/Swell Soils				Shrink/swell soils		5		Increased summer temperatures with droughts		Subsidence and structural damage				√								√										Potential damage to assets		Likely to vary across assets		3		3		9		4		3		12		5		3		15		Identification of vulnerable assets						Identify vulnerable buildings.  Inform owners/users, with advice on management and mitigation		4.E		Royal British Geological Society Website		2/3		Good opportunity to collaborate and save costs as part of regional research.

								3		Increased summer temperatures with heatwaves												√										√						2		2		4		3		2		6		4		2		8

								9		Increase in winter extremes		Structural damage, limited access												√								√						4		1		4		4		1		4		4		1		4

		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications				2		Increased summer temperatures		Direct damage and disruption to services				√				√		√		√								√		Disruption to service delivery, business continuity, direct damage, insurance claims, reputational risk.				3		4		12		4		4		16		5		4		20		As part of the Reporting Responsibility under the Cliamte Change Act, utilities are developing climate change adaptation risk assessments.  A range of national reports have been produced on critical infrastructure; some hosted on the Cabinet Office websit		The national assessments need to be applied to the subregion and evaluated in combination - ie cascade effect.  This is an emerging area of understanding.  Therefore the risk will need to be reviewed and updated				Evaluation of risks for the subregion, reviewed at regualr intervals		4.E		See Methodology Annexe A, LCLIP, anecdotal		2/3.		Jont working required to make this effective

								3		Increased summer temperatures with heatwaves						√				√		√		√								√						2		4		8		3		4		12		5		4		20

								4		Reduced summer rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								5		Increased summer temperatures with droughts						√				√		√		√								√						2		4		8		3		4		12		4		4		16

								6		Increase in storminess						√				√		√		√								√						4		4		16		4		4		16		4		4		16

								7		Increased winter rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√				√		√		√								√				Improve asset register of at flood risk buildings.  Provide support to owners of building resilience.		4		4		16		4		4		16		4		4		16

								9		Increase in winter extremes						√				√		√		√								√						4		4		16		4		4		16		4		4		16
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Natural Env

		Natural Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Air - Urban Air Quality		Urban Air Quality				3		Increased summer temperatures with heatwaves		Increase in PM10s		√						√		√								√		√		Increased health and social service needs for those affected		Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		2		Joint working on monitoring  and mitigation and collaboration with research bodies

								3		Increased summer temperatures with heatwaves		Increase in NOX and VOC combining to form smog								√		√								√		√				Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		3		Joint working on monitoring  and mitigation and collaboration with research bodies

		Water - Coastal and Estuarine		Coastal and estuarine waters				1		Increase in sea level		Increased volume to be accommodated in estuaries, impacting adjacent terrestrial environment				√								√				√		√		√						3		4		12		4		4		16		5		4		20		Eg coastal zone management plans						Review Coastal Management Plans as evidence improves		2. A		Long term monitoring and research		3		Joint working a requirement to be successful and strategic

								6		Increase in storminess		Swell and waves impact on users and adjacent terrestrial environment				√								√				√		√		√						4		2		8		4		2		8		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09, LCLIP,  anecdotal		2-Jan		Joint working a requirement to be successful and strategic

								11		Increase in sea temperature		Changes in quality arising from chemical and biological conditions																√										2		2		4		3		2		6		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09,		2		Joint working a requirement to be successful and strategic

		Water - Rivers and Drainage Network		Rivers and drainage network				2		Increased summer temperatures		Increased water temperatures affecting chemical and biological conditions, increased recreational use														√		√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								3		Increased summer temperatures with heatwaves		Increased water temperatures affecting chemical and biological conditions																√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								4		Reduced summer rainfall		Reduced volumes of water, impacts on biological and chemical conditions, knock-on effects for aquatic and terrestrial biodiversity																√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								7		Increased winter rainfall		Increased volumes in system affecting adjacent terrestrial environment and aquatic habitat																√		√		√						3		3		9		4		3		12		5		3		15								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								8		Increase in high intensity rainfall events		Localised increased volumes in system affecting adjacent terrestrial environment, aquatic habitat, potential to sweep in pollutants																√		√		√						4		2		8		4		2		8		4		2		8								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

		Water - Groundwater		Groundwater				4		Reduced summer rainfall		Available water resources for abstraction reduced												√						√		√						3		3		9		4		3		12		5		3		15		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								5		Increased summer temperatures with droughts		Increased demand for abstracted water												√						√		√						3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								7		Increased winter rainfall		Increased winter recharge to groundwater aquifers														√												3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Encourage land management to improve recharge rates.  May also reduce flooding risks				Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial Regionwide - Soil Resources		Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)				2		Increased summer temperatures		Increase in transpiration, biological and chemical activities changes in soil				√								√				√								Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)		3		1		3		4		1		4		5		1		5										4. E		anecdotal, some supporting resesearch		2

								4		Reduced summer rainfall		Soil moisture deficits reducing biological activity and productive capacity				√												√										3		3		9		4		3		12		5		3		15		Catchment Sensitive Farming Programme						Encourage extension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								5		Increased summer temperatures with droughts						√												√										3		4		12		4		4		16		5		4		20		Catchment Sensitive Farming Programme						Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								6		Increase in storminess		Soil losses through erosion increased, crop damage				√																						4		1		4		4		1		4		4		1		4										2.E		anecdotal and press stories from around the coumtry, some supporting resesearch		2

								7		Increased winter rainfall		Increased likelihood of structural damage to soil profiles, restricting use, crop damage				√														√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2.A 4.E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								8		Increase in high intensity rainfall events		Soil erosion and structural damage to soil profiles				√								√						√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								10		Increase in mean winter temperatures		Extends seasonal biological activity and growing seasons, increased survival of soil borne pests				√										√						√						3		2		6		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Need good agronomic advice.  This will probably occur anyway		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial - Woodland Habitats		Habitat - woodlands				2		Increased summer temperatures		Impact on growth rates and populations of associated species				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts		Impact on growth rates and populations of associated species, increased risk of fire damage				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								6		Increase in storminess		Impact on growth rates and populations of associated species				√						√						√		√		√						4		1		4		4		1		4		4		1		4		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Grassland Habitats		Grassland				2		Increased summer temperatures		Impact on species composition, growth rates, overall productivity and associated species, increased risk of fire				√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall		Impact on species composition, growth rates, overall productivity and associated species				√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								8		Increase in high intensity rainfall events						√												√				√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Wetland Habitats		Wetlands				2		Increased summer temperatures		Impact on water regime affecting wetland associated plants and animals																√		√		√		For sites with statutory designations there is a legal responsibility to maintain their biodiversity value				3		3		9		4		3		12		5		4		20		Site Management Plans for all Statutory Sites.  Regional Biodiversity targets and strategy.  Landscape scale biodiversity projects						Strategic approach required to ensure that there are sufficient wetlands that are well connected enough to retain biodiversity quality.  Note that the biodiversity interest is likely to change.  For each site, water management plans need to be developed t		2/3/4 A/B/C/D/E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								4		Reduced summer rainfall																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								7		Increased winter rainfall																		√		√		√						3		2		6		4		2		8		5		2		10												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								8		Increase in high intensity rainfall events																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

		Land/Terrestrial - Lakes and Ponds		Lakes and ponds				2		Increased summer temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√				√								√		√		√		Potential algal blooms and health consequences.  Potential fish/animal kill with recuperation leading to a different trophic state				3		3		9		4		3		12		5		3		15		Statutory sites will have plans in place						Evaluate the risk for different sties and devise mitigatin		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves						√				√								√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								4		Reduced summer rainfall						√												√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								6		Increase in storminess		Physical impacts on lake and pond margins and use of water body				√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								7		Increased winter rainfall		Impact on physical conditions affecting biological and chemical conditions				√												√				√		Quality of biodiversity affected, especially if phosphates, nitrates, sediment, minerals or oil based pollutants  increase				3		2		6		4		2		8		5		2		10		Statutory sites will have plans in place						Plans need to take changing cliamte into account and devise mitigation		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								8		Increase in high intensity rainfall events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								9		Increase in winter extreme events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								10		Increase in mean winter temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√												√				√		Possible impact on wildlife composition				3		2		6		4		2		8		5		2		10								Sufficient water bodies of sufficient size and water quality will help to mitigate any impacts by enabling transfer between sites		4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

		Land/Terrestrial - Coastal Habitats		Coastal Habitats				1		Increase in sea level		Loss of coastal habitats				√												√		√		√						3		4		12		4		4		16		5		5		25		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								2		Increased summer temperatures		Impacts on species compositions, potential increase in human activity				√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								3		Increased summer temperatures with heatwaves						√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								4		Reduced summer rainfall						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								5		Increased summer temperatures with droughts						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								6		Increase in storminess		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								7		Increased winter rainfall		Impacts on species compositions through changes in water regime				√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								8		Increase in high intensity rainfall events		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								9		Increase in winter extreme events						√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures		Impacts on species compositions				√												√		√		√						3		1		3		4		1		4		5		1		5												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								11		Increase in sea temperature						√												√		√		√						2		1		2		3		2		6		4		3		12		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Strategic Habitat Networks		Habitats - Strategic Networks				12		Combination of all projected changes		Loss of strategic points and connecting habitats																√		√						Strategically important networks of habitats could be interrupted through the loss of habitats at specific locations.  These strateigc networks comprise mixes of all the above described receptors.  For example, the dry grassland network on the coversands,		3		3		9		4		4		16		5		4		20		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Vulnerable Species		Vulnerable Species				12		Combination of all projected changes		Loss of species																√		√						Within the overall habitats receptors heading there are particularly valuable and vulnerable species, which need to be individually identified.		3		3		9		4		4		16		5		4		20		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Landscape Character Areas		Landscape Character Areas				12		Combination of all projected changes		Significant changes to character areas and boundaries										√						√		√						These defined areas with particular landscapes comprise locally and regionally important mixes of the above habitats, managed agricultural land and the built environment.  Changes in the natural environment will have impacts on these.		3		3		9		4		4		16		5		4		20		NE Joint Character Statements.  AONB and Heritage Coast Management Plans		Fragmentation - a thousand tiny cuts.  Loss of character through loss of positive management.		Targets in NE Joint Character Statements		A strategic approach to identify and deliver priorities.  Key to this is the development of socioeconomic activity that delivers landscape		2. E		Joint Character Statements.  AONB and Heritage Coast Managmetn Plans		2
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Public Health_Social

				Public Health_Social Care																																				Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Public Health_Social Care		Vulnerable - Elderly, Very Young, Disabled, Mental Health						3		Increased summer temperatures with heatwaves		Overheating		√						√		√										√		The Local Authority has a key role in supporting the these vulnerable groups through social support networks.  The delivery of support will also be affected by climate changes.		Main clients for these support services are those impacted by climate change.		3		3		9		4		4		16		5		4		20		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures.  Skin risks		Extra deaths limited to X% or nil% increase		Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin								√		√		√								√						3		3		9		4		3		12		5		3		15		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures				Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress						√		√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

		Public Health_Social Care								8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress								√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately								√		√		√								√						4		3		12		4		3		12		4		3		12		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										10		Increase in mean winter temperatures		Increased risk of disease								√						√												3		1		3		4		1		4		5		1		5

				Vulnerable - Low Income						3		Increased summer temperatures with heatwaves		Overheating				√																						3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin				√				√		√																3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately				√				√		√																4		3		12		4		3		12		4		3		12								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										10		Increase in mean winter temperatures		Increased risk of disease														√												3		1		3		4		1		4		5		1		5

				Medical Care																																		Medical care and support for vulnerable groups needs to be maintained and will need to be resilient to climate impacts						0						0						0

				Care and Facility Buildings (see Built Environment / Built Assets)																																								0						0						0

				Staff working externally, see Back Office HR																																								0						0						0
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Waste

		Waste Management						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Waste Producers - Domestic Households		Domestic households				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Joint evaluation might save resources

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Domestic / Household		Domestic/household				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Recycling / Amenity Sites		Recycling and amenity sites				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin								√		√												Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Lids to equipment as part of procurement		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of site closure, waste accumulating												√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

		Waste Collect - Medical / Clinical Waste		Medical / clinical waste collection				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Review stroage and collection frequency as part of procurement		2. A		Anecdotal		1

								6		Increase in storminess		Waste accumulation												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review storage and collection frequency		2. A		Anecdotal		1

								7		Increased winter rainfall														√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

		Waste Storage, Processing and Disposal - Transfer Stations		Transfer Stations				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		2		6		4		2		8		5		2		10		Waste Plan/Strategies reflect Climate Change impacts.  Odour management strategies.						Review of storage facilities and transfer rates.  Evaluate  impact on staff and neighbours		2. A		Anecdotal		1

								6		Increase in storminess		Increased risk of wind blow and waste spillage, interruptions to transport network causing accumulation and capacity restrictions at transfer stations, for example closure of Humber Bridge affecting transfer stations in Hull				√								√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review of storage facilitites, capacity where there is delayed transfer.		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of water pollution and disruption to transport network causing accumulation and capacity restrictions at transfer station				√								√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		1		4		4		1		4		4		1		4								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								9		Increase in winter extreme events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

		Waste Disposal - Landfill Sites						2		Increased summer temperatures		Increased risk of vermin, pests, odours, dust and fires		√						√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.		Landfill sites near to housing, employment areas or transport routes can cause particular problems		3		3		9		4		3		12		5		3		15		Waste Plan/Strategies relfect Climate Change impacts.  Odour management strategies		Odours may still be a problem in very high temperatures		No more than X number of complainnts during any 7 day period		Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								3		Increased summer temps with heatwaves										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								4		Reduced summer rainfall										√				√								√						3		1		3		4		1		4		5		1		5												Anecdotal		1

								5		Increased summer temperatures with droughts										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								6		Increase in storminess		Increased windblow and site closures, increased requirement for cover material				√								√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Consider possible mitigation  dufing predicted storm weather events		2. A		Anecdotal		1

								7		increased winter rainfall		Increased cost of leachate treatment				√								√								√		Increased activity for local authority involved in catching up and clearing up debris, staff health and safety implications, reputational issues.				3		2		6		4		2		8		5		2		10								Review leachate treatments		2. A		Anecdotal		1

								8		Increasing high intensity rainfall events		Increased risk of water pollution event								√				√								√						4		2		8		4		2		8		4		2		8								Review pollution risks		2. A		Anecdotal		1

								9		Increase in winter extreme events		Site closures												√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Review the impact of  site closures on the waste processing system		2. A		Anecdotal		1

								10		Increase in mean winter temperatures		Increased risk of vermin, pests, odours								√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		1		3		4		1		4		5		1		5												Anecdotal		1

		Energy Recovery Sites																																								0						0						0														1
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Back Office

				Back Office Services						Refer to Look-ups sheet for description																														Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Back Office Services		Human Resources - Open air workers		Open air workers				2		Increased summer temperatures		Increased exposure to uncomfortable temperatures and sunlight		X						√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15		Health and safety training. Policies in place		Service delivery compromised by reduced productivity		Maximum of X% loss of service .  No health impacts.		Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves								√		√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to potentially dangerous working conditions						√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								7		Increased winter rainfall								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Human Resources - Vehicle users and drivers		Vehicle Users and drivers				2		Increased summer temperatures		Uncomfortable vehicular conditions								√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		2		6		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves										√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to hazardous driving conditions						√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Outdoor Equipment and Vehicles						3		Increased summer temps with heatwaves		Equipment performance and operators working conditions				√								√								√		Introduction of air conditioning to all cabs				3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess						√								√								√		Increased wear and tear requiring more maintenance				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		0		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events						√								√								√		Flexibility in plant and equipment to manage extremes				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Procurement		Procurement				12		Combination of all projected changes		Changes in specifications based on projections				√																√				Procurement procedures and processes need to take account of climate change projections		3		3		9		4		4		16		5		4		20								Procurement policies and purchases should take account of forthcoming cliamte change risks		4. A/B/C/D		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Grounds maintenance		Grounds maintenance				12		Combination of all projected changes		Changes to staff working conditions and to natural environment				√								√								√				Grounds maintenance management will be impacted by climate change - impacts on staff, equipment and natural environment		3		3		9		4		4		16		5		4		20								Review staff working conditions to take account of future climate change risks		1. A		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Legal		Legal				12		Combination of all projected changes		Changes to contracts and number and type of claims against the authority				√								√								√				Potential increased claims for compensation from damages and losses and internal staff issues relating to working conditions		3		3		9		4		4		16		5		4		20								Build in future climate change risks into legal work and review as part of business planning process		1/2 A/B/C		LCLIP,  anecdotal, insurance claim records		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Waste management services		Waste management services				12		Combination of all projected changes		Changes to service delivery, working practices, equipment				√		√		√				√								√				See waste management theme		3		3		9		4		4		16		5		4		20								See waste section				LCLIP, anecdotal, records of additional costs incurred		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Emergency and contingency planning teams		Emergency and Contingency Planning Teams				12		Combination of all projected changes		Account for changing levels of emergency risk arising from climate change				√																√				Increased and changes in emergency supplies and stocks required, changed levels of risk		3		4		12		4		4		16		5		4		20								Build in climate change into business planning cycles		1/2 A		LCLIP, anecdotal, records of additional costs incurred		2		Collaborative working already in place

		Back Office Services		Local Authority Teams - IT		IT				3		Increased summer temps with heatwaves		Overheating of servers, server rooms, IT staff offices				√								√										Disruption to all service delivery, for example disruption to payments to authority and from authority to staff and all other payees.		Likely to be different for different buildings dependent upon thermal mass, ventilation, air conditioning, etc		3		4		12		4		4		16		5		4		20								Locate servers in the most suitable assets.  When refurbishing ensure that ventilation/air conditioning is designed for projected temperatures.  Procure IT equipment to specific standards		2/3 C/D		LCLIP, anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Disruption to network connections				√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										7		Increased winter rainfall						√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										8		Increase in high intensity rainfall events						√								√														4		2		8		4		2		8		4		2		8								Locate servers and IT infrastructure in less vulnerable assets and above ground floor level.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review

										9		Increase in winter extreme events						√								√														4		2		8		4		2		8		4		2		8								Allow remote access for service continuity by staff from home/other locations.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review
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Business

		Local Business						Refer to Look-ups sheet for description								Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Strategic Businesses - Ports Complex, including importers, exporters and logistics		Ports Complex, including importers, exporters and logistics				12		Combination of all projected changes		Some direct impacts such as flooding, mainly indirect impacts through impacts on transport infrastructure, communications infrastructure, highways network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Improve flood defences.  Develop strategies to reduce impact of events		2/3/4 C/D

		Strategic Businesses - Agriculture		Agriculture				12		Combination of all projected changes		Impacts on growing season and transport of raw materials and produced goods through indirect impacts on transport network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Utilise new crop varieties, develop winter storage reservoirs, improve irrigation systems, improve cold storage facilities		2/3 C/D		Summary of evidence at http://www.defra.gov.uk/environment/climate/sectors/agriculture		2		Joint strategic aproach possible

		Strategic Businesses - Tourism		Tourism				12		Combination of all projected changes		Changes to tourist habits		X		√								√		√						√		Potential benefits for local economy around outdoor summer attractions, disbenefits from increased traffic and tourism pressure on vulnerable habitats, congestion on road and public transport networks. Impact  on service provision		Improved summer temperatures could make the coast a much more attractractive destination.  Coastal erosion requires a planned approach to the maintenance of existing destinations, for example caravan tourism sites		3		3		9		4		3		12		5		3		15		Tourism promotion strategy		Potential adverse affects on tourism destinations, congestion on road networks and the environment.		Economic and environmental consequences are positive rather than negative		A strategic approach required, covering a range of policy and operational areas, including planning, transport, regeneration and environmental management		Low to negative		?		0		Joint strategic approach possible

		Business Management - Staffing / HR		Staffing / HR				12		Combination of all projected changes		Potential impacts on working conditions, travel to and from work				√		√		√		√		√								√		Statutory responsibilities such as public health, highways				3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint coordination and advocacy programmes possible

		Business Management - Suppliers / Service Utilities		Suppliers / Service Utilities				12		Combination of all projected changes		Potential supply chain interruptions				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint approach to investigation principle impacts

		Business Management - Insurance		Insurance				12		Combination of all projected changes		Increases to cover risks				√																√						3		3		9		4		3		12		5		3		15								Review insurance cover		4. C		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Business Management - Training / Employment contracts		Training / Employment Contracts				12		Combination of all projected changes		Changes in working practice				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A

		Business Management - Service and product delivery		Service and Product Delivery				12		Combination of all projected changes		Impacts on delivery of goods and services to end users, impacting on cashflow				√								√														3		3		9		4		3		12		5		3		15								Review impact of climate change on service an product delivery.  Incorporate in to business planning processes		4. E		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Businesses Regionwide in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														3		4		12		4		4		16		5		4		20								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Flood risk mapping - EA.

								8		Increase in high intensity rainfall events		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														4		2		8		4		2		8		4		2		8								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Surface water flood risk maps
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Look-ups

		Future climatic condition

		1		Increase in Sea Level

		2		Increased summer temperatures

		3		Increased summer temps with heatwaves

		4		Reduced summer rainfall

		5		Increased summer temperatures with droughts

		6		Increase in storminess

		7		increased winter rainfall

		8		Increasing high intensity rainfall events

		9		Increase in winter extreme events

		10		Increase in mean winter temperatures

		11		Increase in sea temperature

		12		Combination of all projected changes

		Consequences

		a		Damage and/or financial cost

		b		Physical injury

		c		Human health impacts

		d		Quality of life reduced

		e		Disruption

		f		Financial benefits

		g		Biodiversity reduced

		h		Natural resources depleted

		i		Long-term behavioural and process change
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Risk Scoring

		

		Likelihood Table														Impact Table												Risk Rating Matrix																		Cost Code						Pedigree of Evidence

		Likelihood		Definition		Scale		Value								Level		Descriptor		Categories of impact		Description of Impact						Impact		Catastrophic (5)		5		10		15		20		25						1.     Reduced costs/financial gain						0 - Non-expert opinion, unsubstantiated workshop discussion with no supporting evidence

		Almost Certain		More likely to happen than not		> 50 % chance		5								1		Insignificant		Health		·         Insignificant number of injuries or impact on health																								2.     No/low cost – under £1,000,000						1 - Expert view based on limited information, e.g. anecdotal evidence

		Likely		Fairly likely to occur		20 – 50 % chance		4												Social		·         Insignificant number of persons displaced and insignificant personal support required								Significant (4)		4		8		12		16		20						3.     High cost – Over £1,000,000						2 - Estimation of potential impacts, using accepted methods and with some agreement

		Unlikely		Possible it may occur		10 – 20 % chance		3														·         Insignificant disruption to community services, including transport services and infrastructure								Moderate (3)		3		6		9		12		15						4.     Uncertain – further work is required to determine the likely cost						3 - Reliable analysis and methods, subject to peer review and accepted within a sector as 'fit for purpose'

		Rare		Low, but not impossible		5 – 10 % chance		2												Economic		·         Insignificant impact on local economy								Minor (2)		2		4		6		8		10

		Highly Unlikely		Very low, but not impossible		1 – 5 % chance		1												Environment		·         Insignificant impact on the environment																								A.    Low regrets – measures are likely to be low cost, but have potentially large benefits

																				Amenity		·         Insignificant impact on local and individual’s amenities.								Insignificant (1)		1		2		3		4		5						B.    Win-win – measure contributes to climate change adaptation and also delivers other benefits

																2		Minor		Health		·         Small number of people affected, no fatalities, and small number of minor injuries with first aid treatment										Negligible (1)		Rare (2)		Unlikely (3)		Possible( 4)		Probable (5)						C.    Early action – Expenditure is required now to prevent significant long term risk or save more expenditure later

																				Social		·         Minor damage to properties																								D.    Later – Expenditure will be required, but it can be delayed without significant impact

																						·         Minor displacement of a small number of people for less than 24 hours and minor personal support required										Likelihood														E.    Unknown

																						·         Minor localised disruption to community services or infrastructure, less than 24 hours

																				Economic		·         Negligible impact on local economy and cost easily absorbed								Very High Risk

																				Environment		·         Minor impact on the environment and no lasting effects

																				Amenity		·         Minor impact on amenities with no lasting effects, impact on small groups of individuals								High Risk

																3		Moderate		Health		·         Moderate number of fatalities with some casualties requiring hospitalisation and medical treatment and activation of MAJAX, the automated intelligent alert notification system, procedures in one or more hospitals

																				Social		·         Damage that is confined to a specific location, or to a number of locations, but requires additional resources								Medium Risk

																						·         Localised displacement of more than 100 people for 1-3 days

																						·         Localised disruption to infrastructure and community services								Low Risk

																				Economic		·         Limited impact on the local economy with some short-term loss of production, with possible additional clean-up costs

																				Environment		·         Limited impact on the environment with short-term or long-term effects

																				Amenity		·         Localised and community scale short-term impacts on local amenities.

																4		Significant		Health		·         Significant number of people in affected area impacted with multiple fatalities, multiple serious or extensive injuries, significant hospitalisation and activation of MAJAX procedures across a number of hospitals

																				Social		·         Significant damage that requires support for local responders with external resources

																						·         100 to 500 people in danger and displaced for longer than 1 week.  Local responders require external resources to deliver personal support

																						·         Significant impact on and possible breakdown of delivery of some local community services

																				Economic		·         Significant impact on local economy with medium-term loss of production

																						·         Significant extra clean-up and recovery costs

																				Environment		·         Significant impact on the environment with medium to long-term effects

																				Amenity		·         Local amenities significantly impacted for a prolonged period of time

																5		Catastrophic		Health		·         Very large numbers of people in affected area(s) impacted with significant numbers of fatalities, large number of people requiring hospitalisation with serious injuries with long term effects

																				Social		·         Extensive damage to properties and built environment in affected area requiring major demolition

																						·         General and widespread displacement of more than 500 people for prolonged duration and extensive personal support required

																						·         Serious damage to infrastructure causing significant disruption to, or loss of, key services for prolonged period.  Community unable to function without significant support

																				Economic		·         Serious impact on local and regional economy with some long-term, potentially permanent, loss of production with some structural damage

																						·         Extensive clean-up and recovery costs

																				Environment		·         Serious long-term impact on the environment and/or permanent damage

																				Amenity		·         Regionwide amenities seriously impacted
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Background

		Humber Climate Change Risk Assessment

		The Humber Climate Change Partnership, comprising officers from Hull City Council, East Riding of Yorkshire Council, North Lincolnshire Council and North East Lincolnshire Council has been working collaboratively to improve the understanding of the sub-re

		The process involved in developing the risk assessment and the methodology used is explained fully in the report Humber Adaptation Risk Assessment, available from members of the Humber Climate Change Partnership.  To gain a full understanding of the risk

		Key stages in the risk assessment process included:

		1.     Identifying how climate change affects local authority services and assets

		a.     Identifying a hierarchy of receptors (risk areas for services and assets) - 7 high level receptors identified

		b.     Using descriptors to describe the future weather and events that impacts on the receptors (see Look-ups sheet)

		c.     Describing the impact event on the receptors

		d.     Highlighting whether there are known thresholds

		e.     Describing the consequences for the receptor

		f.      Describing the consequences for the local authority (see Look-ups sheet)

		2.     Undertaking the risk assessment

		a.     Likelihood, impact, proximity and overall risk

		b.     Mitigation in place

		c.     Residual risk

		d.     Target risk

		3.     Consideration of potential responses and the quality of the evidence used for the risk assessment

		a.     Potential response

		b.     Cost

		c.     Evidence source

		d.     Pedigree of evidence

		e.     Opportunities for joint authority working
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Highways

		Highways / Transport System																																				Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Road Network Regionwide						3		Increased summer temps with heatwaves		Roads melting, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputational risk.		Public transport affected, road users inconvenienced, delays to other public services, need to spread grit to reduce melting problems, traffic speed impacted.		2		3		6		3		3		9		5		3		15								Evaluation of roads most at risk eg taking acount of aspect (southerly), composition, use.  Devise mitigation eg dusting and revised specification for top dressing and relaying.  Clarify road network that falls within Local Authority responsibility.		4. E		LCLIP, anecdotal		1		Joint working desirable

								8		Increasing high intensity rainfall events		Localised flooding, road closures												√												Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc.  Critical points in the network - manage and evaluate/improve drainage systems		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

								8		Increasing high intensity rainfall events		Localised pollution of watercourses																√				√				Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						At critical points develop water storage, wetlands, reedbeds to attenuate flow and absorb pollutants		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

										Increase in storminess		Roads impassable and safety compromised debris on the carriage way, trees, branches etc				√		√						√										Disruption to traffic network, potential for accidents		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Roadside trees checked for safety and managed to reduce risks, signage to make drivers aware of hazardous exposed locations				nil deaths arising from LA asset management		Emergeny and contingency planning for users and highway managers.  Review  roadside maintenace programme.		2.E		LCLIP, anecdotal		1		Joint working desirable

								9		Increase in winter extreme events		Roads impassable and safety compromised with follow-on damage to assets				√		√						√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		4		16		4		4		16		4		4		16								Emergeny and contingency planning for users.  Review impact on road maintenace programme.  Consider specifications for refurbishment		4. E		LCLIP, anecdotal		1		Joint working desirable

		Road Network in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Coastal and fluvial flooding affecting parts of the network				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		4		12		4		4		16		5		4		20		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		4.E		LCLIP, anecdotal		1		Joint working desirable

		Road Network on Shrink/swell soils				Shrink/swell soils		4		Reduced summer rainfall		Subsidence and damage, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		2		6		4		2		8		5		2		10								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - erect sand fences/vegetation		4. E		British Geological Society		2

		Road Network Across Fine Coversands				Fine coversands		4		Reduced summer rainfall		Sand blowouts over roads compromising visibility and safety												√										Disruption to traffic network, potential for accidents and claims.		Road users inconvenienced.		3		2		6		4		2		8		4		2		8								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		2. A		Anectdotal		1

		Strategic Road Network - Humber Bridge				Humber Bridge		6		Increase in storminess		Bridge closure		√										√										Reduced revenues, disruption to staff getting to work, reputation		Public, commercial and provate transport affected.  If sufficiently frequent, or perceived to be, will have economic, social and reputational impacts		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered		Bridge will have to be closed at wind speeds above X		Traffic disrupted for 'minimal' necessary periods only		Structural adjustments to the bridge, informations systems to send travellers by different routes, public transport vehicles that are less vulnerable		4.E		Design specification for the Humber Bridge		3		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Ports				Access to and from Ports		6		Increase in storminess		Road closures, capacity limitations, delays to supply chain												√										Disruption to traffic network, increased costs for businesses, local, regional and national impacts, reputational risk.		Potential to have national knock-on effects		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?				2.E		Traffic information systems in place on motorway network.		1/2		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Tourist locations				Access to and from Tourist locations		3		Increased summer temps with heatwaves		Capacity limitations and congestion										√		√										Disruption to traffic network, increased costs for businesses, local and regional impacts, lost revenue, reputational risk.		Tourists choose not to visit the locality.		2		3		6		3		3		9		4		3		12		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?		Evaluate the capacity of the road network and design mitigation if necessary		2. E		Traffic information systems in place on motorway network.		1/2		Joint working desirable

		Rail Network - General		General				3		Increased summer temps with heatwaves		Buckled rails affecting rail traffic				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12		Network Rail has undertaken a risk assessment as part of the Climate Change Act Adaptation Responsibility.						Network Rail risk assessment needs to be appllied to the Humber subregion		2. E		Network Rail risk assessment.  See methodology Appendix A 8. Defra - Reports produced under the Climate Change Act Adaptation Reporting Power.		3		Joint working desirable

								3		Increased summer temps with heatwaves		Power outages affecting signalling				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								6		Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								8		Increasing high intensity rainfall events		Flooding blocking tracks				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		3		12		4		3		12		4		3		12														3

		Navigational Waterway Network, including Ports & Rivers				Humber, River Hull, Ancholme, Trent, Ouse Collectively		5		Increased summer temperatures with droughts		Increased leisure craft use														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								5		Increased summer temperatures with droughts		Reduced navigable use				√						√												Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								6		Increase in storminess		Restricted navigable use												√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		4		1		4		4		1		4		4		1		4

								7		Increased winter rainfall														√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								10		Increase in mean winter temperatures		Increased leisure craft use - extends leisure season														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								1		Increase in Sea Level		Affects navigable use and operation of locks														√						√		Financial benefits, potential congestion		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

		Air Travel - Humberside Airport				Humberside Airport				Increase in winter extreme events		Restricts flights				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E

										Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E
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Built Env

		Built Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                           (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Planning and Design of New Buildings						1		Increase in sea level		Sites and buildings need to account for changing climatic conditions																				√		Development plans & building regulations to reflect changing climate		Includes public and private new buildings		3		4		12		4		4		16		5		4		20		Spatial planners and designers to follow national guidance		All new buildings constructed to account for future agreed levels of risk				Planners and designers need to be made aware of national guidance and the risks through a planned programme		2. A		UKCP09, LCLIP, BRE, anecdotal		2/3		Joint programmes may save costs and be more effective

								2		Increased summer temperatures																						√						3		2		6		4		2		8		5		2		10										2 A/B/C

								3		Increased summer temperatures with heatwaves																						√						2		2		4		3		2		6		4		2		8

								4		Reduced summer rainfall																						√						3		2		6		4		2		8		5		2		10

								5		Increased summer temperatures with droughts																						√						3		2		6		4		2		8		5		2		10

								6		Increase in storminess																						√						4		2		8		4		2		8		4		2		8

								7		Increased winter rainfall																						√						3		2		6		4		2		8		5		2		10										4.E

								8		Increase in high intensity rainfall events																						√						4		2		8		4		2		8		4		2		8

								9		Increase in winter extremes																						√						4		2		8		4		2		8		4		2		8

								10		Increase in mean winter temperatures																						√						3		2		6		4		2		8		5		2		10

		Buildings and Built Assets Regionwide						3		Increased summer temperatures with heatwaves		Internal temperatures raised		√								√										√		Uncomfortable/impossible working/living conditions		Includes  schools, public buildings, housing		2		3		6		3		3		9		4		3		12		Heightened air conditioning/ventilation/ themal mass specifications for refurbishment.		Difficult to treat buildings.  Cost of fuel		Legal internal temperatures		Green infrastructure, mechanical shading, water walls, rebuild. To take into consideration when selecting assets to dispose of		2/3/4. C/D		Building Research Establishment		2/3

								6		Combination of all projected changes		Structural damage				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		3		12		5		3		15		5		4		20								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

								9		Increase in winter extremes		Structural damage, limited access				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		2		8		4		2		8		4		2		8								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

		Buildings and Built Assets in Flood Risk Areas				Flood Risk Areas		1		Increase in sea level		Increased risk of flood damage and disruption to use				√						√		√								√		Damage to assets, disruption to service delivery, displacement, insurance issues, reputational risk.		Improve asset register of at flood risk buildings.  Provide support to owners of buildings to improve resilience.		3		4		12		3		5		15		4		5		20		Strategies and investment plans in place to improve flood defence infrastructure.  LLFAs		Not all buildings at risk will be covered by flood defences.  Flood defences do not mitigate all risk				Awareness raising programme for building owners/users, linked to new insurance arrangements post 2013		2. A		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Good opportunity to collaborate and save costs as part of national programmes.

								7		Increased winter rainfall						√		√		√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√		√		√		√		√								√						4		3		12		4		3		12		4		3		12

		Building and Built Assets on Shrink/Swell Soils				Shrink/swell soils		5		Increased summer temperatures with droughts		Subsidence and structural damage				√								√										Potential damage to assets		Likely to vary across assets		3		3		9		4		3		12		5		3		15		Identification of vulnerable assets						Identify vulnerable buildings.  Inform owners/users, with advice on management and mitigation		4.E		Royal British Geological Society Website		2/3		Good opportunity to collaborate and save costs as part of regional research.

								3		Increased summer temperatures with heatwaves												√										√						2		2		4		3		2		6		4		2		8

								9		Increase in winter extremes		Structural damage, limited access												√								√						4		1		4		4		1		4		4		1		4

		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications				2		Increased summer temperatures		Direct damage and disruption to services				√				√		√		√								√		Disruption to service delivery, business continuity, direct damage, insurance claims, reputational risk.				3		4		12		4		4		16		5		4		20		As part of the Reporting Responsibility under the Cliamte Change Act, utilities are developing climate change adaptation risk assessments.  A range of national reports have been produced on critical infrastructure; some hosted on the Cabinet Office websit		The national assessments need to be applied to the subregion and evaluated in combination - ie cascade effect.  This is an emerging area of understanding.  Therefore the risk will need to be reviewed and updated				Evaluation of risks for the subregion, reviewed at regualr intervals		4.E		See Methodology Annexe A, LCLIP, anecdotal		2/3.		Jont working required to make this effective

								3		Increased summer temperatures with heatwaves						√				√		√		√								√						2		4		8		3		4		12		5		4		20

								4		Reduced summer rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								5		Increased summer temperatures with droughts						√				√		√		√								√						2		4		8		3		4		12		4		4		16

								6		Increase in storminess						√				√		√		√								√						4		4		16		4		4		16		4		4		16

								7		Increased winter rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√				√		√		√								√				Improve asset register of at flood risk buildings.  Provide support to owners of building resilience.		4		4		16		4		4		16		4		4		16

								9		Increase in winter extremes						√				√		√		√								√						4		4		16		4		4		16		4		4		16
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Natural Env

		Natural Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Air - Urban Air Quality		Urban Air Quality				3		Increased summer temperatures with heatwaves		Increase in PM10s		√						√		√								√		√		Increased health and social service needs for those affected		Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		2		Joint working on monitoring  and mitigation and collaboration with research bodies

								3		Increased summer temperatures with heatwaves		Increase in NOX and VOC combining to form smog								√		√								√		√				Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		3		Joint working on monitoring  and mitigation and collaboration with research bodies

		Water - Coastal and Estuarine		Coastal and estuarine waters				1		Increase in sea level		Increased volume to be accommodated in estuaries, impacting adjacent terrestrial environment				√								√				√		√		√						3		4		12		4		4		16		5		4		20		Eg coastal zone management plans						Review Coastal Management Plans as evidence improves		2. A		Long term monitoring and research		3		Joint working a requirement to be successful and strategic

								6		Increase in storminess		Swell and waves impact on users and adjacent terrestrial environment				√								√				√		√		√						4		2		8		4		2		8		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09, LCLIP,  anecdotal		2-Jan		Joint working a requirement to be successful and strategic

								11		Increase in sea temperature		Changes in quality arising from chemical and biological conditions																√										2		2		4		3		2		6		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09,		2		Joint working a requirement to be successful and strategic

		Water - Rivers and Drainage Network		Rivers and drainage network				2		Increased summer temperatures		Increased water temperatures affecting chemical and biological conditions, increased recreational use														√		√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								3		Increased summer temperatures with heatwaves		Increased water temperatures affecting chemical and biological conditions																√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								4		Reduced summer rainfall		Reduced volumes of water, impacts on biological and chemical conditions, knock-on effects for aquatic and terrestrial biodiversity																√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								7		Increased winter rainfall		Increased volumes in system affecting adjacent terrestrial environment and aquatic habitat																√		√		√						3		3		9		4		3		12		5		3		15								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								8		Increase in high intensity rainfall events		Localised increased volumes in system affecting adjacent terrestrial environment, aquatic habitat, potential to sweep in pollutants																√		√		√						4		2		8		4		2		8		4		2		8								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

		Water - Groundwater		Groundwater				4		Reduced summer rainfall		Available water resources for abstraction reduced												√						√		√						3		3		9		4		3		12		5		3		15		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								5		Increased summer temperatures with droughts		Increased demand for abstracted water												√						√		√						3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								7		Increased winter rainfall		Increased winter recharge to groundwater aquifers														√												3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Encourage land management to improve recharge rates.  May also reduce flooding risks				Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial Regionwide - Soil Resources		Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)				2		Increased summer temperatures		Increase in transpiration, biological and chemical activities changes in soil				√								√				√								Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)		3		1		3		4		1		4		5		1		5										4. E		anecdotal, some supporting resesearch		2

								4		Reduced summer rainfall		Soil moisture deficits reducing biological activity and productive capacity				√												√										3		3		9		4		3		12		5		3		15		Catchment Sensitive Farming Programme						Encourage extension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								5		Increased summer temperatures with droughts						√												√										3		4		12		4		4		16		5		4		20		Catchment Sensitive Farming Programme						Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								6		Increase in storminess		Soil losses through erosion increased, crop damage				√																						4		1		4		4		1		4		4		1		4										2.E		anecdotal and press stories from around the coumtry, some supporting resesearch		2

								7		Increased winter rainfall		Increased likelihood of structural damage to soil profiles, restricting use, crop damage				√														√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2.A 4.E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								8		Increase in high intensity rainfall events		Soil erosion and structural damage to soil profiles				√								√						√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								10		Increase in mean winter temperatures		Extends seasonal biological activity and growing seasons, increased survival of soil borne pests				√										√						√						3		2		6		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Need good agronomic advice.  This will probably occur anyway		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial - Woodland Habitats		Habitat - woodlands				2		Increased summer temperatures		Impact on growth rates and populations of associated species				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts		Impact on growth rates and populations of associated species, increased risk of fire damage				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								6		Increase in storminess		Impact on growth rates and populations of associated species				√						√						√		√		√						4		1		4		4		1		4		4		1		4		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Grassland Habitats		Grassland				2		Increased summer temperatures		Impact on species composition, growth rates, overall productivity and associated species, increased risk of fire				√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall		Impact on species composition, growth rates, overall productivity and associated species				√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								8		Increase in high intensity rainfall events						√												√				√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Wetland Habitats		Wetlands				2		Increased summer temperatures		Impact on water regime affecting wetland associated plants and animals																√		√		√		For sites with statutory designations there is a legal responsibility to maintain their biodiversity value				3		3		9		4		3		12		5		4		20		Site Management Plans for all Statutory Sites.  Regional Biodiversity targets and strategy.  Landscape scale biodiversity projects						Strategic approach required to ensure that there are sufficient wetlands that are well connected enough to retain biodiversity quality.  Note that the biodiversity interest is likely to change.  For each site, water management plans need to be developed t		2/3/4 A/B/C/D/E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								4		Reduced summer rainfall																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								7		Increased winter rainfall																		√		√		√						3		2		6		4		2		8		5		2		10												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								8		Increase in high intensity rainfall events																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

		Land/Terrestrial - Lakes and Ponds		Lakes and ponds				2		Increased summer temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√				√								√		√		√		Potential algal blooms and health consequences.  Potential fish/animal kill with recuperation leading to a different trophic state				3		3		9		4		3		12		5		3		15		Statutory sites will have plans in place						Evaluate the risk for different sties and devise mitigatin		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves						√				√								√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								4		Reduced summer rainfall						√												√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								6		Increase in storminess		Physical impacts on lake and pond margins and use of water body				√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								7		Increased winter rainfall		Impact on physical conditions affecting biological and chemical conditions				√												√				√		Quality of biodiversity affected, especially if phosphates, nitrates, sediment, minerals or oil based pollutants  increase				3		2		6		4		2		8		5		2		10		Statutory sites will have plans in place						Plans need to take changing cliamte into account and devise mitigation		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								8		Increase in high intensity rainfall events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								9		Increase in winter extreme events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								10		Increase in mean winter temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√												√				√		Possible impact on wildlife composition				3		2		6		4		2		8		5		2		10								Sufficient water bodies of sufficient size and water quality will help to mitigate any impacts by enabling transfer between sites		4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

		Land/Terrestrial - Coastal Habitats		Coastal Habitats				1		Increase in sea level		Loss of coastal habitats				√												√		√		√						3		4		12		4		4		16		5		5		25		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								2		Increased summer temperatures		Impacts on species compositions, potential increase in human activity				√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								3		Increased summer temperatures with heatwaves						√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								4		Reduced summer rainfall						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								5		Increased summer temperatures with droughts						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								6		Increase in storminess		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								7		Increased winter rainfall		Impacts on species compositions through changes in water regime				√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								8		Increase in high intensity rainfall events		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								9		Increase in winter extreme events						√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures		Impacts on species compositions				√												√		√		√						3		1		3		4		1		4		5		1		5												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								11		Increase in sea temperature						√												√		√		√						2		1		2		3		2		6		4		3		12		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Strategic Habitat Networks		Habitats - Strategic Networks				12		Combination of all projected changes		Loss of strategic points and connecting habitats																√		√						Strategically important networks of habitats could be interrupted through the loss of habitats at specific locations.  These strateigc networks comprise mixes of all the above described receptors.  For example, the dry grassland network on the coversands,		3		3		9		4		4		16		5		4		20		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Vulnerable Species		Vulnerable Species				12		Combination of all projected changes		Loss of species																√		√						Within the overall habitats receptors heading there are particularly valuable and vulnerable species, which need to be individually identified.		3		3		9		4		4		16		5		4		20		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Landscape Character Areas		Landscape Character Areas				12		Combination of all projected changes		Significant changes to character areas and boundaries										√						√		√						These defined areas with particular landscapes comprise locally and regionally important mixes of the above habitats, managed agricultural land and the built environment.  Changes in the natural environment will have impacts on these.		3		3		9		4		4		16		5		4		20		NE Joint Character Statements.  AONB and Heritage Coast Management Plans		Fragmentation - a thousand tiny cuts.  Loss of character through loss of positive management.		Targets in NE Joint Character Statements		A strategic approach to identify and deliver priorities.  Key to this is the development of socioeconomic activity that delivers landscape		2. E		Joint Character Statements.  AONB and Heritage Coast Managmetn Plans		2
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Public Health_Social

				Public Health_Social Care																																				Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Public Health_Social Care		Vulnerable - Elderly, Very Young, Disabled, Mental Health						3		Increased summer temperatures with heatwaves		Overheating		√						√		√										√		The Local Authority has a key role in supporting the these vulnerable groups through social support networks.  The delivery of support will also be affected by climate changes.		Main clients for these support services are those impacted by climate change.		3		3		9		4		4		16		5		4		20		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures.  Skin risks		Extra deaths limited to X% or nil% increase		Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin								√		√		√								√						3		3		9		4		3		12		5		3		15		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures				Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress						√		√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

		Public Health_Social Care								8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress								√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately								√		√		√								√						4		3		12		4		3		12		4		3		12		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										10		Increase in mean winter temperatures		Increased risk of disease								√						√												3		1		3		4		1		4		5		1		5

				Vulnerable - Low Income						3		Increased summer temperatures with heatwaves		Overheating				√																						3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin				√				√		√																3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately				√				√		√																4		3		12		4		3		12		4		3		12								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										10		Increase in mean winter temperatures		Increased risk of disease														√												3		1		3		4		1		4		5		1		5

				Medical Care																																		Medical care and support for vulnerable groups needs to be maintained and will need to be resilient to climate impacts						0						0						0

				Care and Facility Buildings (see Built Environment / Built Assets)																																								0						0						0

				Staff working externally, see Back Office HR																																								0						0						0
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Waste

		Waste Management						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Waste Producers - Domestic Households		Domestic households				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Joint evaluation might save resources

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Domestic / Household		Domestic/household				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Recycling / Amenity Sites		Recycling and amenity sites				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin								√		√												Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Lids to equipment as part of procurement		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of site closure, waste accumulating												√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

		Waste Collect - Medical / Clinical Waste		Medical / clinical waste collection				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Review stroage and collection frequency as part of procurement		2. A		Anecdotal		1

								6		Increase in storminess		Waste accumulation												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review storage and collection frequency		2. A		Anecdotal		1

								7		Increased winter rainfall														√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

		Waste Storage, Processing and Disposal - Transfer Stations		Transfer Stations				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		2		6		4		2		8		5		2		10		Waste Plan/Strategies reflect Climate Change impacts.  Odour management strategies.						Review of storage facilities and transfer rates.  Evaluate  impact on staff and neighbours		2. A		Anecdotal		1

								6		Increase in storminess		Increased risk of wind blow and waste spillage, interruptions to transport network causing accumulation and capacity restrictions at transfer stations, for example closure of Humber Bridge affecting transfer stations in Hull				√								√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review of storage facilitites, capacity where there is delayed transfer.		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of water pollution and disruption to transport network causing accumulation and capacity restrictions at transfer station				√								√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		1		4		4		1		4		4		1		4								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								9		Increase in winter extreme events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

		Waste Disposal - Landfill Sites						2		Increased summer temperatures		Increased risk of vermin, pests, odours, dust and fires		√						√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.		Landfill sites near to housing, employment areas or transport routes can cause particular problems		3		3		9		4		3		12		5		3		15		Waste Plan/Strategies relfect Climate Change impacts.  Odour management strategies		Odours may still be a problem in very high temperatures		No more than X number of complainnts during any 7 day period		Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								3		Increased summer temps with heatwaves										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								4		Reduced summer rainfall										√				√								√						3		1		3		4		1		4		5		1		5												Anecdotal		1

								5		Increased summer temperatures with droughts										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								6		Increase in storminess		Increased windblow and site closures, increased requirement for cover material				√								√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Consider possible mitigation  dufing predicted storm weather events		2. A		Anecdotal		1

								7		increased winter rainfall		Increased cost of leachate treatment				√								√								√		Increased activity for local authority involved in catching up and clearing up debris, staff health and safety implications, reputational issues.				3		2		6		4		2		8		5		2		10								Review leachate treatments		2. A		Anecdotal		1

								8		Increasing high intensity rainfall events		Increased risk of water pollution event								√				√								√						4		2		8		4		2		8		4		2		8								Review pollution risks		2. A		Anecdotal		1

								9		Increase in winter extreme events		Site closures												√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Review the impact of  site closures on the waste processing system		2. A		Anecdotal		1

								10		Increase in mean winter temperatures		Increased risk of vermin, pests, odours								√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		1		3		4		1		4		5		1		5												Anecdotal		1

		Energy Recovery Sites																																								0						0						0														1
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Back Office

				Back Office Services						Refer to Look-ups sheet for description																														Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Back Office Services		Human Resources - Open air workers		Open air workers				2		Increased summer temperatures		Increased exposure to uncomfortable temperatures and sunlight		X						√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15		Health and safety training. Policies in place		Service delivery compromised by reduced productivity		Maximum of X% loss of service .  No health impacts.		Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves								√		√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to potentially dangerous working conditions						√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								7		Increased winter rainfall								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Human Resources - Vehicle users and drivers		Vehicle Users and drivers				2		Increased summer temperatures		Uncomfortable vehicular conditions								√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		2		6		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves										√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to hazardous driving conditions						√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Outdoor Equipment and Vehicles						3		Increased summer temps with heatwaves		Equipment performance and operators working conditions				√								√								√		Introduction of air conditioning to all cabs				3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess						√								√								√		Increased wear and tear requiring more maintenance				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		0		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events						√								√								√		Flexibility in plant and equipment to manage extremes				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Procurement		Procurement				12		Combination of all projected changes		Changes in specifications based on projections				√																√				Procurement procedures and processes need to take account of climate change projections		3		3		9		4		4		16		5		4		20								Procurement policies and purchases should take account of forthcoming cliamte change risks		4. A/B/C/D		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Grounds maintenance		Grounds maintenance				12		Combination of all projected changes		Changes to staff working conditions and to natural environment				√								√								√				Grounds maintenance management will be impacted by climate change - impacts on staff, equipment and natural environment		3		3		9		4		4		16		5		4		20								Review staff working conditions to take account of future climate change risks		1. A		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Legal		Legal				12		Combination of all projected changes		Changes to contracts and number and type of claims against the authority				√								√								√				Potential increased claims for compensation from damages and losses and internal staff issues relating to working conditions		3		3		9		4		4		16		5		4		20								Build in future climate change risks into legal work and review as part of business planning process		1/2 A/B/C		LCLIP,  anecdotal, insurance claim records		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Waste management services		Waste management services				12		Combination of all projected changes		Changes to service delivery, working practices, equipment				√		√		√				√								√				See waste management theme		3		3		9		4		4		16		5		4		20								See waste section				LCLIP, anecdotal, records of additional costs incurred		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Emergency and contingency planning teams		Emergency and Contingency Planning Teams				12		Combination of all projected changes		Account for changing levels of emergency risk arising from climate change				√																√				Increased and changes in emergency supplies and stocks required, changed levels of risk		3		4		12		4		4		16		5		4		20								Build in climate change into business planning cycles		1/2 A		LCLIP, anecdotal, records of additional costs incurred		2		Collaborative working already in place

		Back Office Services		Local Authority Teams - IT		IT				3		Increased summer temps with heatwaves		Overheating of servers, server rooms, IT staff offices				√								√										Disruption to all service delivery, for example disruption to payments to authority and from authority to staff and all other payees.		Likely to be different for different buildings dependent upon thermal mass, ventilation, air conditioning, etc		3		4		12		4		4		16		5		4		20								Locate servers in the most suitable assets.  When refurbishing ensure that ventilation/air conditioning is designed for projected temperatures.  Procure IT equipment to specific standards		2/3 C/D		LCLIP, anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Disruption to network connections				√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										7		Increased winter rainfall						√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										8		Increase in high intensity rainfall events						√								√														4		2		8		4		2		8		4		2		8								Locate servers and IT infrastructure in less vulnerable assets and above ground floor level.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review

										9		Increase in winter extreme events						√								√														4		2		8		4		2		8		4		2		8								Allow remote access for service continuity by staff from home/other locations.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review
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Business

		Local Business						Refer to Look-ups sheet for description								Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Strategic Businesses - Ports Complex, including importers, exporters and logistics		Ports Complex, including importers, exporters and logistics				12		Combination of all projected changes		Some direct impacts such as flooding, mainly indirect impacts through impacts on transport infrastructure, communications infrastructure, highways network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Improve flood defences.  Develop strategies to reduce impact of events		2/3/4 C/D

		Strategic Businesses - Agriculture		Agriculture				12		Combination of all projected changes		Impacts on growing season and transport of raw materials and produced goods through indirect impacts on transport network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Utilise new crop varieties, develop winter storage reservoirs, improve irrigation systems, improve cold storage facilities		2/3 C/D		Summary of evidence at http://www.defra.gov.uk/environment/climate/sectors/agriculture		2		Joint strategic aproach possible

		Strategic Businesses - Tourism		Tourism				12		Combination of all projected changes		Changes to tourist habits		X		√								√		√						√		Potential benefits for local economy around outdoor summer attractions, disbenefits from increased traffic and tourism pressure on vulnerable habitats, congestion on road and public transport networks. Impact  on service provision		Improved summer temperatures could make the coast a much more attractractive destination.  Coastal erosion requires a planned approach to the maintenance of existing destinations, for example caravan tourism sites		3		3		9		4		3		12		5		3		15		Tourism promotion strategy		Potential adverse affects on tourism destinations, congestion on road networks and the environment.		Economic and environmental consequences are positive rather than negative		A strategic approach required, covering a range of policy and operational areas, including planning, transport, regeneration and environmental management		Low to negative		?		0		Joint strategic approach possible

		Business Management - Staffing / HR		Staffing / HR				12		Combination of all projected changes		Potential impacts on working conditions, travel to and from work				√		√		√		√		√								√		Statutory responsibilities such as public health, highways				3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint coordination and advocacy programmes possible

		Business Management - Suppliers / Service Utilities		Suppliers / Service Utilities				12		Combination of all projected changes		Potential supply chain interruptions				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint approach to investigation principle impacts

		Business Management - Insurance		Insurance				12		Combination of all projected changes		Increases to cover risks				√																√						3		3		9		4		3		12		5		3		15								Review insurance cover		4. C		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Business Management - Training / Employment contracts		Training / Employment Contracts				12		Combination of all projected changes		Changes in working practice				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A

		Business Management - Service and product delivery		Service and Product Delivery				12		Combination of all projected changes		Impacts on delivery of goods and services to end users, impacting on cashflow				√								√														3		3		9		4		3		12		5		3		15								Review impact of climate change on service an product delivery.  Incorporate in to business planning processes		4. E		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Businesses Regionwide in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														3		4		12		4		4		16		5		4		20								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Flood risk mapping - EA.

								8		Increase in high intensity rainfall events		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														4		2		8		4		2		8		4		2		8								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Surface water flood risk maps
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Look-ups

		Future climatic condition

		1		Increase in Sea Level

		2		Increased summer temperatures

		3		Increased summer temps with heatwaves

		4		Reduced summer rainfall

		5		Increased summer temperatures with droughts

		6		Increase in storminess

		7		increased winter rainfall

		8		Increasing high intensity rainfall events

		9		Increase in winter extreme events

		10		Increase in mean winter temperatures

		11		Increase in sea temperature

		12		Combination of all projected changes

		Consequences

		a		Damage and/or financial cost

		b		Physical injury

		c		Human health impacts

		d		Quality of life reduced

		e		Disruption

		f		Financial benefits

		g		Biodiversity reduced

		h		Natural resources depleted

		i		Long-term behavioural and process change
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Risk Scoring

		

		Likelihood Table														Impact Table												Risk Rating Matrix																		Cost Code						Pedigree of Evidence

		Likelihood		Definition		Scale		Value								Level		Descriptor		Categories of impact		Description of Impact						Impact		Catastrophic (5)		5		10		15		20		25						1.     Reduced costs/financial gain						0 - Non-expert opinion, unsubstantiated workshop discussion with no supporting evidence

		Almost Certain		More likely to happen than not		> 50 % chance		5								1		Insignificant		Health		·         Insignificant number of injuries or impact on health																								2.     No/low cost – under £1,000,000						1 - Expert view based on limited information, e.g. anecdotal evidence

		Likely		Fairly likely to occur		20 – 50 % chance		4												Social		·         Insignificant number of persons displaced and insignificant personal support required								Significant (4)		4		8		12		16		20						3.     High cost – Over £1,000,000						2 - Estimation of potential impacts, using accepted methods and with some agreement

		Unlikely		Possible it may occur		10 – 20 % chance		3														·         Insignificant disruption to community services, including transport services and infrastructure								Moderate (3)		3		6		9		12		15						4.     Uncertain – further work is required to determine the likely cost						3 - Reliable analysis and methods, subject to peer review and accepted within a sector as 'fit for purpose'

		Rare		Low, but not impossible		5 – 10 % chance		2												Economic		·         Insignificant impact on local economy								Minor (2)		2		4		6		8		10

		Highly Unlikely		Very low, but not impossible		1 – 5 % chance		1												Environment		·         Insignificant impact on the environment																								A.    Low regrets – measures are likely to be low cost, but have potentially large benefits

																				Amenity		·         Insignificant impact on local and individual’s amenities.								Insignificant (1)		1		2		3		4		5						B.    Win-win – measure contributes to climate change adaptation and also delivers other benefits

																2		Minor		Health		·         Small number of people affected, no fatalities, and small number of minor injuries with first aid treatment										Negligible (1)		Rare (2)		Unlikely (3)		Possible( 4)		Probable (5)						C.    Early action – Expenditure is required now to prevent significant long term risk or save more expenditure later

																				Social		·         Minor damage to properties																								D.    Later – Expenditure will be required, but it can be delayed without significant impact

																						·         Minor displacement of a small number of people for less than 24 hours and minor personal support required										Likelihood														E.    Unknown

																						·         Minor localised disruption to community services or infrastructure, less than 24 hours

																				Economic		·         Negligible impact on local economy and cost easily absorbed								Very High Risk

																				Environment		·         Minor impact on the environment and no lasting effects

																				Amenity		·         Minor impact on amenities with no lasting effects, impact on small groups of individuals								High Risk

																3		Moderate		Health		·         Moderate number of fatalities with some casualties requiring hospitalisation and medical treatment and activation of MAJAX, the automated intelligent alert notification system, procedures in one or more hospitals

																				Social		·         Damage that is confined to a specific location, or to a number of locations, but requires additional resources								Medium Risk

																						·         Localised displacement of more than 100 people for 1-3 days

																						·         Localised disruption to infrastructure and community services								Low Risk

																				Economic		·         Limited impact on the local economy with some short-term loss of production, with possible additional clean-up costs

																				Environment		·         Limited impact on the environment with short-term or long-term effects

																				Amenity		·         Localised and community scale short-term impacts on local amenities.

																4		Significant		Health		·         Significant number of people in affected area impacted with multiple fatalities, multiple serious or extensive injuries, significant hospitalisation and activation of MAJAX procedures across a number of hospitals

																				Social		·         Significant damage that requires support for local responders with external resources

																						·         100 to 500 people in danger and displaced for longer than 1 week.  Local responders require external resources to deliver personal support

																						·         Significant impact on and possible breakdown of delivery of some local community services

																				Economic		·         Significant impact on local economy with medium-term loss of production

																						·         Significant extra clean-up and recovery costs

																				Environment		·         Significant impact on the environment with medium to long-term effects

																				Amenity		·         Local amenities significantly impacted for a prolonged period of time

																5		Catastrophic		Health		·         Very large numbers of people in affected area(s) impacted with significant numbers of fatalities, large number of people requiring hospitalisation with serious injuries with long term effects

																				Social		·         Extensive damage to properties and built environment in affected area requiring major demolition

																						·         General and widespread displacement of more than 500 people for prolonged duration and extensive personal support required

																						·         Serious damage to infrastructure causing significant disruption to, or loss of, key services for prolonged period.  Community unable to function without significant support

																				Economic		·         Serious impact on local and regional economy with some long-term, potentially permanent, loss of production with some structural damage

																						·         Extensive clean-up and recovery costs

																				Environment		·         Serious long-term impact on the environment and/or permanent damage

																				Amenity		·         Regionwide amenities seriously impacted
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Background

		Humber Climate Change Risk Assessment

		The Humber Climate Change Partnership, comprising officers from Hull City Council, East Riding of Yorkshire Council, North Lincolnshire Council and North East Lincolnshire Council has been working collaboratively to improve the understanding of the sub-re

		The process involved in developing the risk assessment and the methodology used is explained fully in the report Humber Adaptation Risk Assessment, available from members of the Humber Climate Change Partnership.  To gain a full understanding of the risk

		Key stages in the risk assessment process included:

		1.     Identifying how climate change affects local authority services and assets

		a.     Identifying a hierarchy of receptors (risk areas for services and assets) - 7 high level receptors identified

		b.     Using descriptors to describe the future weather and events that impacts on the receptors (see Look-ups sheet)

		c.     Describing the impact event on the receptors

		d.     Highlighting whether there are known thresholds

		e.     Describing the consequences for the receptor

		f.      Describing the consequences for the local authority (see Look-ups sheet)

		2.     Undertaking the risk assessment

		a.     Likelihood, impact, proximity and overall risk

		b.     Mitigation in place

		c.     Residual risk

		d.     Target risk

		3.     Consideration of potential responses and the quality of the evidence used for the risk assessment

		a.     Potential response

		b.     Cost

		c.     Evidence source

		d.     Pedigree of evidence

		e.     Opportunities for joint authority working
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Highways

		Highways / Transport System																																				Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Road Network Regionwide						3		Increased summer temps with heatwaves		Roads melting, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputational risk.		Public transport affected, road users inconvenienced, delays to other public services, need to spread grit to reduce melting problems, traffic speed impacted.		2		3		6		3		3		9		5		3		15								Evaluation of roads most at risk eg taking acount of aspect (southerly), composition, use.  Devise mitigation eg dusting and revised specification for top dressing and relaying.  Clarify road network that falls within Local Authority responsibility.		4. E		LCLIP, anecdotal		1		Joint working desirable

								8		Increasing high intensity rainfall events		Localised flooding, road closures												√												Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc.  Critical points in the network - manage and evaluate/improve drainage systems		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

								8		Increasing high intensity rainfall events		Localised pollution of watercourses																√				√				Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						At critical points develop water storage, wetlands, reedbeds to attenuate flow and absorb pollutants		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

										Increase in storminess		Roads impassable and safety compromised debris on the carriage way, trees, branches etc				√		√						√										Disruption to traffic network, potential for accidents		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Roadside trees checked for safety and managed to reduce risks, signage to make drivers aware of hazardous exposed locations				nil deaths arising from LA asset management		Emergeny and contingency planning for users and highway managers.  Review  roadside maintenace programme.		2.E		LCLIP, anecdotal		1		Joint working desirable

								9		Increase in winter extreme events		Roads impassable and safety compromised with follow-on damage to assets				√		√						√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		4		16		4		4		16		4		4		16								Emergeny and contingency planning for users.  Review impact on road maintenace programme.  Consider specifications for refurbishment		4. E		LCLIP, anecdotal		1		Joint working desirable

		Road Network in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Coastal and fluvial flooding affecting parts of the network				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		4		12		4		4		16		5		4		20		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		4.E		LCLIP, anecdotal		1		Joint working desirable

		Road Network on Shrink/swell soils				Shrink/swell soils		4		Reduced summer rainfall		Subsidence and damage, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		2		6		4		2		8		5		2		10								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - erect sand fences/vegetation		4. E		British Geological Society		2

		Road Network Across Fine Coversands				Fine coversands		4		Reduced summer rainfall		Sand blowouts over roads compromising visibility and safety												√										Disruption to traffic network, potential for accidents and claims.		Road users inconvenienced.		3		2		6		4		2		8		4		2		8								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		2. A		Anectdotal		1

		Strategic Road Network - Humber Bridge				Humber Bridge		6		Increase in storminess		Bridge closure		√										√										Reduced revenues, disruption to staff getting to work, reputation		Public, commercial and provate transport affected.  If sufficiently frequent, or perceived to be, will have economic, social and reputational impacts		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered		Bridge will have to be closed at wind speeds above X		Traffic disrupted for 'minimal' necessary periods only		Structural adjustments to the bridge, informations systems to send travellers by different routes, public transport vehicles that are less vulnerable		4.E		Design specification for the Humber Bridge		3		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Ports				Access to and from Ports		6		Increase in storminess		Road closures, capacity limitations, delays to supply chain												√										Disruption to traffic network, increased costs for businesses, local, regional and national impacts, reputational risk.		Potential to have national knock-on effects		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?				2.E		Traffic information systems in place on motorway network.		1/2		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Tourist locations				Access to and from Tourist locations		3		Increased summer temps with heatwaves		Capacity limitations and congestion										√		√										Disruption to traffic network, increased costs for businesses, local and regional impacts, lost revenue, reputational risk.		Tourists choose not to visit the locality.		2		3		6		3		3		9		4		3		12		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?		Evaluate the capacity of the road network and design mitigation if necessary		2. E		Traffic information systems in place on motorway network.		1/2		Joint working desirable

		Rail Network - General		General				3		Increased summer temps with heatwaves		Buckled rails affecting rail traffic				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12		Network Rail has undertaken a risk assessment as part of the Climate Change Act Adaptation Responsibility.						Network Rail risk assessment needs to be appllied to the Humber subregion		2. E		Network Rail risk assessment.  See methodology Appendix A 8. Defra - Reports produced under the Climate Change Act Adaptation Reporting Power.		3		Joint working desirable

								3		Increased summer temps with heatwaves		Power outages affecting signalling				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								6		Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								8		Increasing high intensity rainfall events		Flooding blocking tracks				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		3		12		4		3		12		4		3		12														3

		Navigational Waterway Network, including Ports & Rivers				Humber, River Hull, Ancholme, Trent, Ouse Collectively		5		Increased summer temperatures with droughts		Increased leisure craft use														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								5		Increased summer temperatures with droughts		Reduced navigable use				√						√												Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								6		Increase in storminess		Restricted navigable use												√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		4		1		4		4		1		4		4		1		4

								7		Increased winter rainfall														√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								10		Increase in mean winter temperatures		Increased leisure craft use - extends leisure season														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								1		Increase in Sea Level		Affects navigable use and operation of locks														√						√		Financial benefits, potential congestion		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

		Air Travel - Humberside Airport				Humberside Airport				Increase in winter extreme events		Restricts flights				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E

										Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E
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Built Env

		Built Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                           (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Planning and Design of New Buildings						1		Increase in sea level		Sites and buildings need to account for changing climatic conditions																				√		Development plans & building regulations to reflect changing climate		Includes public and private new buildings		3		4		12		4		4		16		5		4		20		Spatial planners and designers to follow national guidance		All new buildings constructed to account for future agreed levels of risk				Planners and designers need to be made aware of national guidance and the risks through a planned programme		2. A		UKCP09, LCLIP, BRE, anecdotal		2/3		Joint programmes may save costs and be more effective

								2		Increased summer temperatures																						√						3		2		6		4		2		8		5		2		10										2 A/B/C

								3		Increased summer temperatures with heatwaves																						√						2		2		4		3		2		6		4		2		8

								4		Reduced summer rainfall																						√						3		2		6		4		2		8		5		2		10

								5		Increased summer temperatures with droughts																						√						3		2		6		4		2		8		5		2		10

								6		Increase in storminess																						√						4		2		8		4		2		8		4		2		8

								7		Increased winter rainfall																						√						3		2		6		4		2		8		5		2		10										4.E

								8		Increase in high intensity rainfall events																						√						4		2		8		4		2		8		4		2		8

								9		Increase in winter extremes																						√						4		2		8		4		2		8		4		2		8

								10		Increase in mean winter temperatures																						√						3		2		6		4		2		8		5		2		10

		Buildings and Built Assets Regionwide						3		Increased summer temperatures with heatwaves		Internal temperatures raised		√								√										√		Uncomfortable/impossible working/living conditions		Includes  schools, public buildings, housing		2		3		6		3		3		9		4		3		12		Heightened air conditioning/ventilation/ themal mass specifications for refurbishment.		Difficult to treat buildings.  Cost of fuel		Legal internal temperatures		Green infrastructure, mechanical shading, water walls, rebuild. To take into consideration when selecting assets to dispose of		2/3/4. C/D		Building Research Establishment		2/3

								6		Combination of all projected changes		Structural damage				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		3		12		5		3		15		5		4		20								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

								9		Increase in winter extremes		Structural damage, limited access				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		2		8		4		2		8		4		2		8								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

		Buildings and Built Assets in Flood Risk Areas				Flood Risk Areas		1		Increase in sea level		Increased risk of flood damage and disruption to use				√						√		√								√		Damage to assets, disruption to service delivery, displacement, insurance issues, reputational risk.		Improve asset register of at flood risk buildings.  Provide support to owners of buildings to improve resilience.		3		4		12		3		5		15		4		5		20		Strategies and investment plans in place to improve flood defence infrastructure.  LLFAs		Not all buildings at risk will be covered by flood defences.  Flood defences do not mitigate all risk				Awareness raising programme for building owners/users, linked to new insurance arrangements post 2013		2. A		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Good opportunity to collaborate and save costs as part of national programmes.

								7		Increased winter rainfall						√		√		√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√		√		√		√		√								√						4		3		12		4		3		12		4		3		12

		Building and Built Assets on Shrink/Swell Soils				Shrink/swell soils		5		Increased summer temperatures with droughts		Subsidence and structural damage				√								√										Potential damage to assets		Likely to vary across assets		3		3		9		4		3		12		5		3		15		Identification of vulnerable assets						Identify vulnerable buildings.  Inform owners/users, with advice on management and mitigation		4.E		Royal British Geological Society Website		2/3		Good opportunity to collaborate and save costs as part of regional research.

								3		Increased summer temperatures with heatwaves												√										√						2		2		4		3		2		6		4		2		8

								9		Increase in winter extremes		Structural damage, limited access												√								√						4		1		4		4		1		4		4		1		4

		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications				2		Increased summer temperatures		Direct damage and disruption to services				√				√		√		√								√		Disruption to service delivery, business continuity, direct damage, insurance claims, reputational risk.				3		4		12		4		4		16		5		4		20		As part of the Reporting Responsibility under the Cliamte Change Act, utilities are developing climate change adaptation risk assessments.  A range of national reports have been produced on critical infrastructure; some hosted on the Cabinet Office websit		The national assessments need to be applied to the subregion and evaluated in combination - ie cascade effect.  This is an emerging area of understanding.  Therefore the risk will need to be reviewed and updated				Evaluation of risks for the subregion, reviewed at regualr intervals		4.E		See Methodology Annexe A, LCLIP, anecdotal		2/3.		Jont working required to make this effective

								3		Increased summer temperatures with heatwaves						√				√		√		√								√						2		4		8		3		4		12		5		4		20

								4		Reduced summer rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								5		Increased summer temperatures with droughts						√				√		√		√								√						2		4		8		3		4		12		4		4		16

								6		Increase in storminess						√				√		√		√								√						4		4		16		4		4		16		4		4		16

								7		Increased winter rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√				√		√		√								√				Improve asset register of at flood risk buildings.  Provide support to owners of building resilience.		4		4		16		4		4		16		4		4		16

								9		Increase in winter extremes						√				√		√		√								√						4		4		16		4		4		16		4		4		16
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Natural Env

		Natural Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Air - Urban Air Quality		Urban Air Quality				3		Increased summer temperatures with heatwaves		Increase in PM10s		√						√		√								√		√		Increased health and social service needs for those affected		Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		2		Joint working on monitoring  and mitigation and collaboration with research bodies

								3		Increased summer temperatures with heatwaves		Increase in NOX and VOC combining to form smog								√		√								√		√				Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		3		Joint working on monitoring  and mitigation and collaboration with research bodies

		Water - Coastal and Estuarine		Coastal and estuarine waters				1		Increase in sea level		Increased volume to be accommodated in estuaries, impacting adjacent terrestrial environment				√								√				√		√		√						3		4		12		4		4		16		5		4		20		Eg coastal zone management plans						Review Coastal Management Plans as evidence improves		2. A		Long term monitoring and research		3		Joint working a requirement to be successful and strategic

								6		Increase in storminess		Swell and waves impact on users and adjacent terrestrial environment				√								√				√		√		√						4		2		8		4		2		8		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09, LCLIP,  anecdotal		2-Jan		Joint working a requirement to be successful and strategic

								11		Increase in sea temperature		Changes in quality arising from chemical and biological conditions																√										2		2		4		3		2		6		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09,		2		Joint working a requirement to be successful and strategic

		Water - Rivers and Drainage Network		Rivers and drainage network				2		Increased summer temperatures		Increased water temperatures affecting chemical and biological conditions, increased recreational use														√		√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								3		Increased summer temperatures with heatwaves		Increased water temperatures affecting chemical and biological conditions																√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								4		Reduced summer rainfall		Reduced volumes of water, impacts on biological and chemical conditions, knock-on effects for aquatic and terrestrial biodiversity																√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								7		Increased winter rainfall		Increased volumes in system affecting adjacent terrestrial environment and aquatic habitat																√		√		√						3		3		9		4		3		12		5		3		15								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								8		Increase in high intensity rainfall events		Localised increased volumes in system affecting adjacent terrestrial environment, aquatic habitat, potential to sweep in pollutants																√		√		√						4		2		8		4		2		8		4		2		8								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

		Water - Groundwater		Groundwater				4		Reduced summer rainfall		Available water resources for abstraction reduced												√						√		√						3		3		9		4		3		12		5		3		15		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								5		Increased summer temperatures with droughts		Increased demand for abstracted water												√						√		√						3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								7		Increased winter rainfall		Increased winter recharge to groundwater aquifers														√												3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Encourage land management to improve recharge rates.  May also reduce flooding risks				Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial Regionwide - Soil Resources		Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)				2		Increased summer temperatures		Increase in transpiration, biological and chemical activities changes in soil				√								√				√								Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)		3		1		3		4		1		4		5		1		5										4. E		anecdotal, some supporting resesearch		2

								4		Reduced summer rainfall		Soil moisture deficits reducing biological activity and productive capacity				√												√										3		3		9		4		3		12		5		3		15		Catchment Sensitive Farming Programme						Encourage extension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								5		Increased summer temperatures with droughts						√												√										3		4		12		4		4		16		5		4		20		Catchment Sensitive Farming Programme						Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								6		Increase in storminess		Soil losses through erosion increased, crop damage				√																						4		1		4		4		1		4		4		1		4										2.E		anecdotal and press stories from around the coumtry, some supporting resesearch		2

								7		Increased winter rainfall		Increased likelihood of structural damage to soil profiles, restricting use, crop damage				√														√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2.A 4.E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								8		Increase in high intensity rainfall events		Soil erosion and structural damage to soil profiles				√								√						√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								10		Increase in mean winter temperatures		Extends seasonal biological activity and growing seasons, increased survival of soil borne pests				√										√						√						3		2		6		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Need good agronomic advice.  This will probably occur anyway		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial - Woodland Habitats		Habitat - woodlands				2		Increased summer temperatures		Impact on growth rates and populations of associated species				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts		Impact on growth rates and populations of associated species, increased risk of fire damage				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								6		Increase in storminess		Impact on growth rates and populations of associated species				√						√						√		√		√						4		1		4		4		1		4		4		1		4		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Grassland Habitats		Grassland				2		Increased summer temperatures		Impact on species composition, growth rates, overall productivity and associated species, increased risk of fire				√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall		Impact on species composition, growth rates, overall productivity and associated species				√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								8		Increase in high intensity rainfall events						√												√				√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Wetland Habitats		Wetlands				2		Increased summer temperatures		Impact on water regime affecting wetland associated plants and animals																√		√		√		For sites with statutory designations there is a legal responsibility to maintain their biodiversity value				3		3		9		4		3		12		5		4		20		Site Management Plans for all Statutory Sites.  Regional Biodiversity targets and strategy.  Landscape scale biodiversity projects						Strategic approach required to ensure that there are sufficient wetlands that are well connected enough to retain biodiversity quality.  Note that the biodiversity interest is likely to change.  For each site, water management plans need to be developed t		2/3/4 A/B/C/D/E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								4		Reduced summer rainfall																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								7		Increased winter rainfall																		√		√		√						3		2		6		4		2		8		5		2		10												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								8		Increase in high intensity rainfall events																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

		Land/Terrestrial - Lakes and Ponds		Lakes and ponds				2		Increased summer temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√				√								√		√		√		Potential algal blooms and health consequences.  Potential fish/animal kill with recuperation leading to a different trophic state				3		3		9		4		3		12		5		3		15		Statutory sites will have plans in place						Evaluate the risk for different sties and devise mitigatin		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves						√				√								√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								4		Reduced summer rainfall						√												√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								6		Increase in storminess		Physical impacts on lake and pond margins and use of water body				√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								7		Increased winter rainfall		Impact on physical conditions affecting biological and chemical conditions				√												√				√		Quality of biodiversity affected, especially if phosphates, nitrates, sediment, minerals or oil based pollutants  increase				3		2		6		4		2		8		5		2		10		Statutory sites will have plans in place						Plans need to take changing cliamte into account and devise mitigation		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								8		Increase in high intensity rainfall events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								9		Increase in winter extreme events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								10		Increase in mean winter temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√												√				√		Possible impact on wildlife composition				3		2		6		4		2		8		5		2		10								Sufficient water bodies of sufficient size and water quality will help to mitigate any impacts by enabling transfer between sites		4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

		Land/Terrestrial - Coastal Habitats		Coastal Habitats				1		Increase in sea level		Loss of coastal habitats				√												√		√		√						3		4		12		4		4		16		5		5		25		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								2		Increased summer temperatures		Impacts on species compositions, potential increase in human activity				√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								3		Increased summer temperatures with heatwaves						√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								4		Reduced summer rainfall						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								5		Increased summer temperatures with droughts						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								6		Increase in storminess		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								7		Increased winter rainfall		Impacts on species compositions through changes in water regime				√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								8		Increase in high intensity rainfall events		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								9		Increase in winter extreme events						√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures		Impacts on species compositions				√												√		√		√						3		1		3		4		1		4		5		1		5												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								11		Increase in sea temperature						√												√		√		√						2		1		2		3		2		6		4		3		12		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Strategic Habitat Networks		Habitats - Strategic Networks				12		Combination of all projected changes		Loss of strategic points and connecting habitats																√		√						Strategically important networks of habitats could be interrupted through the loss of habitats at specific locations.  These strateigc networks comprise mixes of all the above described receptors.  For example, the dry grassland network on the coversands,		3		3		9		4		4		16		5		4		20		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Vulnerable Species		Vulnerable Species				12		Combination of all projected changes		Loss of species																√		√						Within the overall habitats receptors heading there are particularly valuable and vulnerable species, which need to be individually identified.		3		3		9		4		4		16		5		4		20		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Landscape Character Areas		Landscape Character Areas				12		Combination of all projected changes		Significant changes to character areas and boundaries										√						√		√						These defined areas with particular landscapes comprise locally and regionally important mixes of the above habitats, managed agricultural land and the built environment.  Changes in the natural environment will have impacts on these.		3		3		9		4		4		16		5		4		20		NE Joint Character Statements.  AONB and Heritage Coast Management Plans		Fragmentation - a thousand tiny cuts.  Loss of character through loss of positive management.		Targets in NE Joint Character Statements		A strategic approach to identify and deliver priorities.  Key to this is the development of socioeconomic activity that delivers landscape		2. E		Joint Character Statements.  AONB and Heritage Coast Managmetn Plans		2
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Public Health_Social

				Public Health_Social Care																																				Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Public Health_Social Care		Vulnerable - Elderly, Very Young, Disabled, Mental Health						3		Increased summer temperatures with heatwaves		Overheating		√						√		√										√		The Local Authority has a key role in supporting the these vulnerable groups through social support networks.  The delivery of support will also be affected by climate changes.		Main clients for these support services are those impacted by climate change.		3		3		9		4		4		16		5		4		20		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures.  Skin risks		Extra deaths limited to X% or nil% increase		Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin								√		√		√								√						3		3		9		4		3		12		5		3		15		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures				Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress						√		√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

		Public Health_Social Care								8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress								√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately								√		√		√								√						4		3		12		4		3		12		4		3		12		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										10		Increase in mean winter temperatures		Increased risk of disease								√						√												3		1		3		4		1		4		5		1		5

				Vulnerable - Low Income						3		Increased summer temperatures with heatwaves		Overheating				√																						3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin				√				√		√																3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately				√				√		√																4		3		12		4		3		12		4		3		12								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										10		Increase in mean winter temperatures		Increased risk of disease														√												3		1		3		4		1		4		5		1		5

				Medical Care																																		Medical care and support for vulnerable groups needs to be maintained and will need to be resilient to climate impacts						0						0						0

				Care and Facility Buildings (see Built Environment / Built Assets)																																								0						0						0

				Staff working externally, see Back Office HR																																								0						0						0
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Waste

		Waste Management						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Waste Producers - Domestic Households		Domestic households				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Joint evaluation might save resources

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Domestic / Household		Domestic/household				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Recycling / Amenity Sites		Recycling and amenity sites				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin								√		√												Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Lids to equipment as part of procurement		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of site closure, waste accumulating												√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

		Waste Collect - Medical / Clinical Waste		Medical / clinical waste collection				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Review stroage and collection frequency as part of procurement		2. A		Anecdotal		1

								6		Increase in storminess		Waste accumulation												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review storage and collection frequency		2. A		Anecdotal		1

								7		Increased winter rainfall														√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

		Waste Storage, Processing and Disposal - Transfer Stations		Transfer Stations				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		2		6		4		2		8		5		2		10		Waste Plan/Strategies reflect Climate Change impacts.  Odour management strategies.						Review of storage facilities and transfer rates.  Evaluate  impact on staff and neighbours		2. A		Anecdotal		1

								6		Increase in storminess		Increased risk of wind blow and waste spillage, interruptions to transport network causing accumulation and capacity restrictions at transfer stations, for example closure of Humber Bridge affecting transfer stations in Hull				√								√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review of storage facilitites, capacity where there is delayed transfer.		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of water pollution and disruption to transport network causing accumulation and capacity restrictions at transfer station				√								√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		1		4		4		1		4		4		1		4								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								9		Increase in winter extreme events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

		Waste Disposal - Landfill Sites						2		Increased summer temperatures		Increased risk of vermin, pests, odours, dust and fires		√						√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.		Landfill sites near to housing, employment areas or transport routes can cause particular problems		3		3		9		4		3		12		5		3		15		Waste Plan/Strategies relfect Climate Change impacts.  Odour management strategies		Odours may still be a problem in very high temperatures		No more than X number of complainnts during any 7 day period		Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								3		Increased summer temps with heatwaves										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								4		Reduced summer rainfall										√				√								√						3		1		3		4		1		4		5		1		5												Anecdotal		1

								5		Increased summer temperatures with droughts										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								6		Increase in storminess		Increased windblow and site closures, increased requirement for cover material				√								√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Consider possible mitigation  dufing predicted storm weather events		2. A		Anecdotal		1

								7		increased winter rainfall		Increased cost of leachate treatment				√								√								√		Increased activity for local authority involved in catching up and clearing up debris, staff health and safety implications, reputational issues.				3		2		6		4		2		8		5		2		10								Review leachate treatments		2. A		Anecdotal		1

								8		Increasing high intensity rainfall events		Increased risk of water pollution event								√				√								√						4		2		8		4		2		8		4		2		8								Review pollution risks		2. A		Anecdotal		1

								9		Increase in winter extreme events		Site closures												√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Review the impact of  site closures on the waste processing system		2. A		Anecdotal		1

								10		Increase in mean winter temperatures		Increased risk of vermin, pests, odours								√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		1		3		4		1		4		5		1		5												Anecdotal		1

		Energy Recovery Sites																																								0						0						0														1
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Back Office

				Back Office Services						Refer to Look-ups sheet for description																														Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Back Office Services		Human Resources - Open air workers		Open air workers				2		Increased summer temperatures		Increased exposure to uncomfortable temperatures and sunlight		X						√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15		Health and safety training. Policies in place		Service delivery compromised by reduced productivity		Maximum of X% loss of service .  No health impacts.		Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves								√		√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to potentially dangerous working conditions						√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								7		Increased winter rainfall								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Human Resources - Vehicle users and drivers		Vehicle Users and drivers				2		Increased summer temperatures		Uncomfortable vehicular conditions								√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		2		6		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves										√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to hazardous driving conditions						√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Outdoor Equipment and Vehicles						3		Increased summer temps with heatwaves		Equipment performance and operators working conditions				√								√								√		Introduction of air conditioning to all cabs				3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess						√								√								√		Increased wear and tear requiring more maintenance				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		0		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events						√								√								√		Flexibility in plant and equipment to manage extremes				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Procurement		Procurement				12		Combination of all projected changes		Changes in specifications based on projections				√																√				Procurement procedures and processes need to take account of climate change projections		3		3		9		4		4		16		5		4		20								Procurement policies and purchases should take account of forthcoming cliamte change risks		4. A/B/C/D		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Grounds maintenance		Grounds maintenance				12		Combination of all projected changes		Changes to staff working conditions and to natural environment				√								√								√				Grounds maintenance management will be impacted by climate change - impacts on staff, equipment and natural environment		3		3		9		4		4		16		5		4		20								Review staff working conditions to take account of future climate change risks		1. A		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Legal		Legal				12		Combination of all projected changes		Changes to contracts and number and type of claims against the authority				√								√								√				Potential increased claims for compensation from damages and losses and internal staff issues relating to working conditions		3		3		9		4		4		16		5		4		20								Build in future climate change risks into legal work and review as part of business planning process		1/2 A/B/C		LCLIP,  anecdotal, insurance claim records		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Waste management services		Waste management services				12		Combination of all projected changes		Changes to service delivery, working practices, equipment				√		√		√				√								√				See waste management theme		3		3		9		4		4		16		5		4		20								See waste section				LCLIP, anecdotal, records of additional costs incurred		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Emergency and contingency planning teams		Emergency and Contingency Planning Teams				12		Combination of all projected changes		Account for changing levels of emergency risk arising from climate change				√																√				Increased and changes in emergency supplies and stocks required, changed levels of risk		3		4		12		4		4		16		5		4		20								Build in climate change into business planning cycles		1/2 A		LCLIP, anecdotal, records of additional costs incurred		2		Collaborative working already in place

		Back Office Services		Local Authority Teams - IT		IT				3		Increased summer temps with heatwaves		Overheating of servers, server rooms, IT staff offices				√								√										Disruption to all service delivery, for example disruption to payments to authority and from authority to staff and all other payees.		Likely to be different for different buildings dependent upon thermal mass, ventilation, air conditioning, etc		3		4		12		4		4		16		5		4		20								Locate servers in the most suitable assets.  When refurbishing ensure that ventilation/air conditioning is designed for projected temperatures.  Procure IT equipment to specific standards		2/3 C/D		LCLIP, anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Disruption to network connections				√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										7		Increased winter rainfall						√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										8		Increase in high intensity rainfall events						√								√														4		2		8		4		2		8		4		2		8								Locate servers and IT infrastructure in less vulnerable assets and above ground floor level.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review

										9		Increase in winter extreme events						√								√														4		2		8		4		2		8		4		2		8								Allow remote access for service continuity by staff from home/other locations.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review
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Business

		Local Business						Refer to Look-ups sheet for description								Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Strategic Businesses - Ports Complex, including importers, exporters and logistics		Ports Complex, including importers, exporters and logistics				12		Combination of all projected changes		Some direct impacts such as flooding, mainly indirect impacts through impacts on transport infrastructure, communications infrastructure, highways network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Improve flood defences.  Develop strategies to reduce impact of events		2/3/4 C/D

		Strategic Businesses - Agriculture		Agriculture				12		Combination of all projected changes		Impacts on growing season and transport of raw materials and produced goods through indirect impacts on transport network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Utilise new crop varieties, develop winter storage reservoirs, improve irrigation systems, improve cold storage facilities		2/3 C/D		Summary of evidence at http://www.defra.gov.uk/environment/climate/sectors/agriculture		2		Joint strategic aproach possible

		Strategic Businesses - Tourism		Tourism				12		Combination of all projected changes		Changes to tourist habits		X		√								√		√						√		Potential benefits for local economy around outdoor summer attractions, disbenefits from increased traffic and tourism pressure on vulnerable habitats, congestion on road and public transport networks. Impact  on service provision		Improved summer temperatures could make the coast a much more attractractive destination.  Coastal erosion requires a planned approach to the maintenance of existing destinations, for example caravan tourism sites		3		3		9		4		3		12		5		3		15		Tourism promotion strategy		Potential adverse affects on tourism destinations, congestion on road networks and the environment.		Economic and environmental consequences are positive rather than negative		A strategic approach required, covering a range of policy and operational areas, including planning, transport, regeneration and environmental management		Low to negative		?		0		Joint strategic approach possible

		Business Management - Staffing / HR		Staffing / HR				12		Combination of all projected changes		Potential impacts on working conditions, travel to and from work				√		√		√		√		√								√		Statutory responsibilities such as public health, highways				3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint coordination and advocacy programmes possible

		Business Management - Suppliers / Service Utilities		Suppliers / Service Utilities				12		Combination of all projected changes		Potential supply chain interruptions				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint approach to investigation principle impacts

		Business Management - Insurance		Insurance				12		Combination of all projected changes		Increases to cover risks				√																√						3		3		9		4		3		12		5		3		15								Review insurance cover		4. C		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Business Management - Training / Employment contracts		Training / Employment Contracts				12		Combination of all projected changes		Changes in working practice				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A

		Business Management - Service and product delivery		Service and Product Delivery				12		Combination of all projected changes		Impacts on delivery of goods and services to end users, impacting on cashflow				√								√														3		3		9		4		3		12		5		3		15								Review impact of climate change on service an product delivery.  Incorporate in to business planning processes		4. E		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Businesses Regionwide in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														3		4		12		4		4		16		5		4		20								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Flood risk mapping - EA.

								8		Increase in high intensity rainfall events		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														4		2		8		4		2		8		4		2		8								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Surface water flood risk maps
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Look-ups

		Future climatic condition

		1		Increase in Sea Level

		2		Increased summer temperatures

		3		Increased summer temps with heatwaves

		4		Reduced summer rainfall

		5		Increased summer temperatures with droughts

		6		Increase in storminess

		7		increased winter rainfall

		8		Increasing high intensity rainfall events

		9		Increase in winter extreme events

		10		Increase in mean winter temperatures

		11		Increase in sea temperature

		12		Combination of all projected changes

		Consequences

		a		Damage and/or financial cost

		b		Physical injury

		c		Human health impacts

		d		Quality of life reduced

		e		Disruption

		f		Financial benefits

		g		Biodiversity reduced

		h		Natural resources depleted

		i		Long-term behavioural and process change
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Risk Scoring

		

		Likelihood Table														Impact Table												Risk Rating Matrix																		Cost Code						Pedigree of Evidence

		Likelihood		Definition		Scale		Value								Level		Descriptor		Categories of impact		Description of Impact						Impact		Catastrophic (5)		5		10		15		20		25						1.     Reduced costs/financial gain						0 - Non-expert opinion, unsubstantiated workshop discussion with no supporting evidence

		Almost Certain		More likely to happen than not		> 50 % chance		5								1		Insignificant		Health		·         Insignificant number of injuries or impact on health																								2.     No/low cost – under £1,000,000						1 - Expert view based on limited information, e.g. anecdotal evidence

		Likely		Fairly likely to occur		20 – 50 % chance		4												Social		·         Insignificant number of persons displaced and insignificant personal support required								Significant (4)		4		8		12		16		20						3.     High cost – Over £1,000,000						2 - Estimation of potential impacts, using accepted methods and with some agreement

		Unlikely		Possible it may occur		10 – 20 % chance		3														·         Insignificant disruption to community services, including transport services and infrastructure								Moderate (3)		3		6		9		12		15						4.     Uncertain – further work is required to determine the likely cost						3 - Reliable analysis and methods, subject to peer review and accepted within a sector as 'fit for purpose'

		Rare		Low, but not impossible		5 – 10 % chance		2												Economic		·         Insignificant impact on local economy								Minor (2)		2		4		6		8		10

		Highly Unlikely		Very low, but not impossible		1 – 5 % chance		1												Environment		·         Insignificant impact on the environment																								A.    Low regrets – measures are likely to be low cost, but have potentially large benefits

																				Amenity		·         Insignificant impact on local and individual’s amenities.								Insignificant (1)		1		2		3		4		5						B.    Win-win – measure contributes to climate change adaptation and also delivers other benefits

																2		Minor		Health		·         Small number of people affected, no fatalities, and small number of minor injuries with first aid treatment										Negligible (1)		Rare (2)		Unlikely (3)		Possible( 4)		Probable (5)						C.    Early action – Expenditure is required now to prevent significant long term risk or save more expenditure later

																				Social		·         Minor damage to properties																								D.    Later – Expenditure will be required, but it can be delayed without significant impact

																						·         Minor displacement of a small number of people for less than 24 hours and minor personal support required										Likelihood														E.    Unknown

																						·         Minor localised disruption to community services or infrastructure, less than 24 hours

																				Economic		·         Negligible impact on local economy and cost easily absorbed								Very High Risk

																				Environment		·         Minor impact on the environment and no lasting effects

																				Amenity		·         Minor impact on amenities with no lasting effects, impact on small groups of individuals								High Risk

																3		Moderate		Health		·         Moderate number of fatalities with some casualties requiring hospitalisation and medical treatment and activation of MAJAX, the automated intelligent alert notification system, procedures in one or more hospitals

																				Social		·         Damage that is confined to a specific location, or to a number of locations, but requires additional resources								Medium Risk

																						·         Localised displacement of more than 100 people for 1-3 days

																						·         Localised disruption to infrastructure and community services								Low Risk

																				Economic		·         Limited impact on the local economy with some short-term loss of production, with possible additional clean-up costs

																				Environment		·         Limited impact on the environment with short-term or long-term effects

																				Amenity		·         Localised and community scale short-term impacts on local amenities.

																4		Significant		Health		·         Significant number of people in affected area impacted with multiple fatalities, multiple serious or extensive injuries, significant hospitalisation and activation of MAJAX procedures across a number of hospitals

																				Social		·         Significant damage that requires support for local responders with external resources

																						·         100 to 500 people in danger and displaced for longer than 1 week.  Local responders require external resources to deliver personal support

																						·         Significant impact on and possible breakdown of delivery of some local community services

																				Economic		·         Significant impact on local economy with medium-term loss of production

																						·         Significant extra clean-up and recovery costs

																				Environment		·         Significant impact on the environment with medium to long-term effects

																				Amenity		·         Local amenities significantly impacted for a prolonged period of time

																5		Catastrophic		Health		·         Very large numbers of people in affected area(s) impacted with significant numbers of fatalities, large number of people requiring hospitalisation with serious injuries with long term effects

																				Social		·         Extensive damage to properties and built environment in affected area requiring major demolition

																						·         General and widespread displacement of more than 500 people for prolonged duration and extensive personal support required

																						·         Serious damage to infrastructure causing significant disruption to, or loss of, key services for prolonged period.  Community unable to function without significant support

																				Economic		·         Serious impact on local and regional economy with some long-term, potentially permanent, loss of production with some structural damage

																						·         Extensive clean-up and recovery costs

																				Environment		·         Serious long-term impact on the environment and/or permanent damage

																				Amenity		·         Regionwide amenities seriously impacted
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Background

		Humber Climate Change Risk Assessment

		The Humber Climate Change Partnership, comprising officers from Hull City Council, East Riding of Yorkshire Council, North Lincolnshire Council and North East Lincolnshire Council has been working collaboratively to improve the understanding of the sub-re

		The process involved in developing the risk assessment and the methodology used is explained fully in the report Humber Adaptation Risk Assessment, available from members of the Humber Climate Change Partnership.  To gain a full understanding of the risk

		Key stages in the risk assessment process included:

		1.     Identifying how climate change affects local authority services and assets

		a.     Identifying a hierarchy of receptors (risk areas for services and assets) - 7 high level receptors identified

		b.     Using descriptors to describe the future weather and events that impacts on the receptors (see Look-ups sheet)

		c.     Describing the impact event on the receptors

		d.     Highlighting whether there are known thresholds

		e.     Describing the consequences for the receptor

		f.      Describing the consequences for the local authority (see Look-ups sheet)

		2.     Undertaking the risk assessment

		a.     Likelihood, impact, proximity and overall risk

		b.     Mitigation in place

		c.     Residual risk

		d.     Target risk

		3.     Consideration of potential responses and the quality of the evidence used for the risk assessment

		a.     Potential response

		b.     Cost

		c.     Evidence source

		d.     Pedigree of evidence

		e.     Opportunities for joint authority working



&CHumber Climate Change Partnership Risk Assessment

&LContact:  Helen Jenkins, North East Lincolnshire Council&CJune 2011&RPrepared by Maslen Environmental



Highways

		Highways / Transport System																																				Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Road Network Regionwide						3		Increased summer temps with heatwaves		Roads melting, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputational risk.		Public transport affected, road users inconvenienced, delays to other public services, need to spread grit to reduce melting problems, traffic speed impacted.		2		3		6		3		3		9		5		3		15								Evaluation of roads most at risk eg taking acount of aspect (southerly), composition, use.  Devise mitigation eg dusting and revised specification for top dressing and relaying.  Clarify road network that falls within Local Authority responsibility.		4. E		LCLIP, anecdotal		1		Joint working desirable

								8		Increasing high intensity rainfall events		Localised flooding, road closures												√												Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc.  Critical points in the network - manage and evaluate/improve drainage systems		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

								8		Increasing high intensity rainfall events		Localised pollution of watercourses																√				√				Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						At critical points develop water storage, wetlands, reedbeds to attenuate flow and absorb pollutants		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

										Increase in storminess		Roads impassable and safety compromised debris on the carriage way, trees, branches etc				√		√						√										Disruption to traffic network, potential for accidents		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Roadside trees checked for safety and managed to reduce risks, signage to make drivers aware of hazardous exposed locations				nil deaths arising from LA asset management		Emergeny and contingency planning for users and highway managers.  Review  roadside maintenace programme.		2.E		LCLIP, anecdotal		1		Joint working desirable

								9		Increase in winter extreme events		Roads impassable and safety compromised with follow-on damage to assets				√		√						√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		4		16		4		4		16		4		4		16								Emergeny and contingency planning for users.  Review impact on road maintenace programme.  Consider specifications for refurbishment		4. E		LCLIP, anecdotal		1		Joint working desirable

		Road Network in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Coastal and fluvial flooding affecting parts of the network				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		4		12		4		4		16		5		4		20		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		4.E		LCLIP, anecdotal		1		Joint working desirable

		Road Network on Shrink/swell soils				Shrink/swell soils		4		Reduced summer rainfall		Subsidence and damage, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		2		6		4		2		8		5		2		10								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - erect sand fences/vegetation		4. E		British Geological Society		2

		Road Network Across Fine Coversands				Fine coversands		4		Reduced summer rainfall		Sand blowouts over roads compromising visibility and safety												√										Disruption to traffic network, potential for accidents and claims.		Road users inconvenienced.		3		2		6		4		2		8		4		2		8								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		2. A		Anectdotal		1

		Strategic Road Network - Humber Bridge				Humber Bridge		6		Increase in storminess		Bridge closure		√										√										Reduced revenues, disruption to staff getting to work, reputation		Public, commercial and provate transport affected.  If sufficiently frequent, or perceived to be, will have economic, social and reputational impacts		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered		Bridge will have to be closed at wind speeds above X		Traffic disrupted for 'minimal' necessary periods only		Structural adjustments to the bridge, informations systems to send travellers by different routes, public transport vehicles that are less vulnerable		4.E		Design specification for the Humber Bridge		3		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Ports				Access to and from Ports		6		Increase in storminess		Road closures, capacity limitations, delays to supply chain												√										Disruption to traffic network, increased costs for businesses, local, regional and national impacts, reputational risk.		Potential to have national knock-on effects		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?				2.E		Traffic information systems in place on motorway network.		1/2		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Tourist locations				Access to and from Tourist locations		3		Increased summer temps with heatwaves		Capacity limitations and congestion										√		√										Disruption to traffic network, increased costs for businesses, local and regional impacts, lost revenue, reputational risk.		Tourists choose not to visit the locality.		2		3		6		3		3		9		4		3		12		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?		Evaluate the capacity of the road network and design mitigation if necessary		2. E		Traffic information systems in place on motorway network.		1/2		Joint working desirable

		Rail Network - General		General				3		Increased summer temps with heatwaves		Buckled rails affecting rail traffic				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12		Network Rail has undertaken a risk assessment as part of the Climate Change Act Adaptation Responsibility.						Network Rail risk assessment needs to be appllied to the Humber subregion		2. E		Network Rail risk assessment.  See methodology Appendix A 8. Defra - Reports produced under the Climate Change Act Adaptation Reporting Power.		3		Joint working desirable

								3		Increased summer temps with heatwaves		Power outages affecting signalling				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								6		Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								8		Increasing high intensity rainfall events		Flooding blocking tracks				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		3		12		4		3		12		4		3		12														3

		Navigational Waterway Network, including Ports & Rivers				Humber, River Hull, Ancholme, Trent, Ouse Collectively		5		Increased summer temperatures with droughts		Increased leisure craft use														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								5		Increased summer temperatures with droughts		Reduced navigable use				√						√												Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								6		Increase in storminess		Restricted navigable use												√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		4		1		4		4		1		4		4		1		4

								7		Increased winter rainfall														√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								10		Increase in mean winter temperatures		Increased leisure craft use - extends leisure season														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								1		Increase in Sea Level		Affects navigable use and operation of locks														√						√		Financial benefits, potential congestion		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

		Air Travel - Humberside Airport				Humberside Airport				Increase in winter extreme events		Restricts flights				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E

										Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E
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Built Env

		Built Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                           (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Planning and Design of New Buildings						1		Increase in sea level		Sites and buildings need to account for changing climatic conditions																				√		Development plans & building regulations to reflect changing climate		Includes public and private new buildings		3		4		12		4		4		16		5		4		20		Spatial planners and designers to follow national guidance		All new buildings constructed to account for future agreed levels of risk				Planners and designers need to be made aware of national guidance and the risks through a planned programme		2. A		UKCP09, LCLIP, BRE, anecdotal		2/3		Joint programmes may save costs and be more effective

								2		Increased summer temperatures																						√						3		2		6		4		2		8		5		2		10										2 A/B/C

								3		Increased summer temperatures with heatwaves																						√						2		2		4		3		2		6		4		2		8

								4		Reduced summer rainfall																						√						3		2		6		4		2		8		5		2		10

								5		Increased summer temperatures with droughts																						√						3		2		6		4		2		8		5		2		10

								6		Increase in storminess																						√						4		2		8		4		2		8		4		2		8

								7		Increased winter rainfall																						√						3		2		6		4		2		8		5		2		10										4.E

								8		Increase in high intensity rainfall events																						√						4		2		8		4		2		8		4		2		8

								9		Increase in winter extremes																						√						4		2		8		4		2		8		4		2		8

								10		Increase in mean winter temperatures																						√						3		2		6		4		2		8		5		2		10

		Buildings and Built Assets Regionwide						3		Increased summer temperatures with heatwaves		Internal temperatures raised		√								√										√		Uncomfortable/impossible working/living conditions		Includes  schools, public buildings, housing		2		3		6		3		3		9		4		3		12		Heightened air conditioning/ventilation/ themal mass specifications for refurbishment.		Difficult to treat buildings.  Cost of fuel		Legal internal temperatures		Green infrastructure, mechanical shading, water walls, rebuild. To take into consideration when selecting assets to dispose of		2/3/4. C/D		Building Research Establishment		2/3

								6		Combination of all projected changes		Structural damage				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		3		12		5		3		15		5		4		20								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

								9		Increase in winter extremes		Structural damage, limited access				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		2		8		4		2		8		4		2		8								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

		Buildings and Built Assets in Flood Risk Areas				Flood Risk Areas		1		Increase in sea level		Increased risk of flood damage and disruption to use				√						√		√								√		Damage to assets, disruption to service delivery, displacement, insurance issues, reputational risk.		Improve asset register of at flood risk buildings.  Provide support to owners of buildings to improve resilience.		3		4		12		3		5		15		4		5		20		Strategies and investment plans in place to improve flood defence infrastructure.  LLFAs		Not all buildings at risk will be covered by flood defences.  Flood defences do not mitigate all risk				Awareness raising programme for building owners/users, linked to new insurance arrangements post 2013		2. A		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Good opportunity to collaborate and save costs as part of national programmes.

								7		Increased winter rainfall						√		√		√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√		√		√		√		√								√						4		3		12		4		3		12		4		3		12

		Building and Built Assets on Shrink/Swell Soils				Shrink/swell soils		5		Increased summer temperatures with droughts		Subsidence and structural damage				√								√										Potential damage to assets		Likely to vary across assets		3		3		9		4		3		12		5		3		15		Identification of vulnerable assets						Identify vulnerable buildings.  Inform owners/users, with advice on management and mitigation		4.E		Royal British Geological Society Website		2/3		Good opportunity to collaborate and save costs as part of regional research.

								3		Increased summer temperatures with heatwaves												√										√						2		2		4		3		2		6		4		2		8

								9		Increase in winter extremes		Structural damage, limited access												√								√						4		1		4		4		1		4		4		1		4

		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications				2		Increased summer temperatures		Direct damage and disruption to services				√				√		√		√								√		Disruption to service delivery, business continuity, direct damage, insurance claims, reputational risk.				3		4		12		4		4		16		5		4		20		As part of the Reporting Responsibility under the Cliamte Change Act, utilities are developing climate change adaptation risk assessments.  A range of national reports have been produced on critical infrastructure; some hosted on the Cabinet Office websit		The national assessments need to be applied to the subregion and evaluated in combination - ie cascade effect.  This is an emerging area of understanding.  Therefore the risk will need to be reviewed and updated				Evaluation of risks for the subregion, reviewed at regualr intervals		4.E		See Methodology Annexe A, LCLIP, anecdotal		2/3.		Jont working required to make this effective

								3		Increased summer temperatures with heatwaves						√				√		√		√								√						2		4		8		3		4		12		5		4		20

								4		Reduced summer rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								5		Increased summer temperatures with droughts						√				√		√		√								√						2		4		8		3		4		12		4		4		16

								6		Increase in storminess						√				√		√		√								√						4		4		16		4		4		16		4		4		16

								7		Increased winter rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√				√		√		√								√				Improve asset register of at flood risk buildings.  Provide support to owners of building resilience.		4		4		16		4		4		16		4		4		16

								9		Increase in winter extremes						√				√		√		√								√						4		4		16		4		4		16		4		4		16
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Natural Env

		Natural Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Air - Urban Air Quality		Urban Air Quality				3		Increased summer temperatures with heatwaves		Increase in PM10s		√						√		√								√		√		Increased health and social service needs for those affected		Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		2		Joint working on monitoring  and mitigation and collaboration with research bodies

								3		Increased summer temperatures with heatwaves		Increase in NOX and VOC combining to form smog								√		√								√		√				Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		3		Joint working on monitoring  and mitigation and collaboration with research bodies

		Water - Coastal and Estuarine		Coastal and estuarine waters				1		Increase in sea level		Increased volume to be accommodated in estuaries, impacting adjacent terrestrial environment				√								√				√		√		√						3		4		12		4		4		16		5		4		20		Eg coastal zone management plans						Review Coastal Management Plans as evidence improves		2. A		Long term monitoring and research		3		Joint working a requirement to be successful and strategic

								6		Increase in storminess		Swell and waves impact on users and adjacent terrestrial environment				√								√				√		√		√						4		2		8		4		2		8		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09, LCLIP,  anecdotal		2-Jan		Joint working a requirement to be successful and strategic

								11		Increase in sea temperature		Changes in quality arising from chemical and biological conditions																√										2		2		4		3		2		6		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09,		2		Joint working a requirement to be successful and strategic

		Water - Rivers and Drainage Network		Rivers and drainage network				2		Increased summer temperatures		Increased water temperatures affecting chemical and biological conditions, increased recreational use														√		√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								3		Increased summer temperatures with heatwaves		Increased water temperatures affecting chemical and biological conditions																√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								4		Reduced summer rainfall		Reduced volumes of water, impacts on biological and chemical conditions, knock-on effects for aquatic and terrestrial biodiversity																√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								7		Increased winter rainfall		Increased volumes in system affecting adjacent terrestrial environment and aquatic habitat																√		√		√						3		3		9		4		3		12		5		3		15								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								8		Increase in high intensity rainfall events		Localised increased volumes in system affecting adjacent terrestrial environment, aquatic habitat, potential to sweep in pollutants																√		√		√						4		2		8		4		2		8		4		2		8								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

		Water - Groundwater		Groundwater				4		Reduced summer rainfall		Available water resources for abstraction reduced												√						√		√						3		3		9		4		3		12		5		3		15		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								5		Increased summer temperatures with droughts		Increased demand for abstracted water												√						√		√						3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								7		Increased winter rainfall		Increased winter recharge to groundwater aquifers														√												3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Encourage land management to improve recharge rates.  May also reduce flooding risks				Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial Regionwide - Soil Resources		Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)				2		Increased summer temperatures		Increase in transpiration, biological and chemical activities changes in soil				√								√				√								Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)		3		1		3		4		1		4		5		1		5										4. E		anecdotal, some supporting resesearch		2

								4		Reduced summer rainfall		Soil moisture deficits reducing biological activity and productive capacity				√												√										3		3		9		4		3		12		5		3		15		Catchment Sensitive Farming Programme						Encourage extension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								5		Increased summer temperatures with droughts						√												√										3		4		12		4		4		16		5		4		20		Catchment Sensitive Farming Programme						Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								6		Increase in storminess		Soil losses through erosion increased, crop damage				√																						4		1		4		4		1		4		4		1		4										2.E		anecdotal and press stories from around the coumtry, some supporting resesearch		2

								7		Increased winter rainfall		Increased likelihood of structural damage to soil profiles, restricting use, crop damage				√														√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2.A 4.E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								8		Increase in high intensity rainfall events		Soil erosion and structural damage to soil profiles				√								√						√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								10		Increase in mean winter temperatures		Extends seasonal biological activity and growing seasons, increased survival of soil borne pests				√										√						√						3		2		6		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Need good agronomic advice.  This will probably occur anyway		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial - Woodland Habitats		Habitat - woodlands				2		Increased summer temperatures		Impact on growth rates and populations of associated species				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts		Impact on growth rates and populations of associated species, increased risk of fire damage				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								6		Increase in storminess		Impact on growth rates and populations of associated species				√						√						√		√		√						4		1		4		4		1		4		4		1		4		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Grassland Habitats		Grassland				2		Increased summer temperatures		Impact on species composition, growth rates, overall productivity and associated species, increased risk of fire				√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall		Impact on species composition, growth rates, overall productivity and associated species				√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								8		Increase in high intensity rainfall events						√												√				√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Wetland Habitats		Wetlands				2		Increased summer temperatures		Impact on water regime affecting wetland associated plants and animals																√		√		√		For sites with statutory designations there is a legal responsibility to maintain their biodiversity value				3		3		9		4		3		12		5		4		20		Site Management Plans for all Statutory Sites.  Regional Biodiversity targets and strategy.  Landscape scale biodiversity projects						Strategic approach required to ensure that there are sufficient wetlands that are well connected enough to retain biodiversity quality.  Note that the biodiversity interest is likely to change.  For each site, water management plans need to be developed t		2/3/4 A/B/C/D/E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								4		Reduced summer rainfall																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								7		Increased winter rainfall																		√		√		√						3		2		6		4		2		8		5		2		10												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								8		Increase in high intensity rainfall events																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

		Land/Terrestrial - Lakes and Ponds		Lakes and ponds				2		Increased summer temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√				√								√		√		√		Potential algal blooms and health consequences.  Potential fish/animal kill with recuperation leading to a different trophic state				3		3		9		4		3		12		5		3		15		Statutory sites will have plans in place						Evaluate the risk for different sties and devise mitigatin		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves						√				√								√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								4		Reduced summer rainfall						√												√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								6		Increase in storminess		Physical impacts on lake and pond margins and use of water body				√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								7		Increased winter rainfall		Impact on physical conditions affecting biological and chemical conditions				√												√				√		Quality of biodiversity affected, especially if phosphates, nitrates, sediment, minerals or oil based pollutants  increase				3		2		6		4		2		8		5		2		10		Statutory sites will have plans in place						Plans need to take changing cliamte into account and devise mitigation		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								8		Increase in high intensity rainfall events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								9		Increase in winter extreme events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								10		Increase in mean winter temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√												√				√		Possible impact on wildlife composition				3		2		6		4		2		8		5		2		10								Sufficient water bodies of sufficient size and water quality will help to mitigate any impacts by enabling transfer between sites		4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

		Land/Terrestrial - Coastal Habitats		Coastal Habitats				1		Increase in sea level		Loss of coastal habitats				√												√		√		√						3		4		12		4		4		16		5		5		25		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								2		Increased summer temperatures		Impacts on species compositions, potential increase in human activity				√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								3		Increased summer temperatures with heatwaves						√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								4		Reduced summer rainfall						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								5		Increased summer temperatures with droughts						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								6		Increase in storminess		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								7		Increased winter rainfall		Impacts on species compositions through changes in water regime				√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								8		Increase in high intensity rainfall events		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								9		Increase in winter extreme events						√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures		Impacts on species compositions				√												√		√		√						3		1		3		4		1		4		5		1		5												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								11		Increase in sea temperature						√												√		√		√						2		1		2		3		2		6		4		3		12		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Strategic Habitat Networks		Habitats - Strategic Networks				12		Combination of all projected changes		Loss of strategic points and connecting habitats																√		√						Strategically important networks of habitats could be interrupted through the loss of habitats at specific locations.  These strateigc networks comprise mixes of all the above described receptors.  For example, the dry grassland network on the coversands,		3		3		9		4		4		16		5		4		20		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Vulnerable Species		Vulnerable Species				12		Combination of all projected changes		Loss of species																√		√						Within the overall habitats receptors heading there are particularly valuable and vulnerable species, which need to be individually identified.		3		3		9		4		4		16		5		4		20		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Landscape Character Areas		Landscape Character Areas				12		Combination of all projected changes		Significant changes to character areas and boundaries										√						√		√						These defined areas with particular landscapes comprise locally and regionally important mixes of the above habitats, managed agricultural land and the built environment.  Changes in the natural environment will have impacts on these.		3		3		9		4		4		16		5		4		20		NE Joint Character Statements.  AONB and Heritage Coast Management Plans		Fragmentation - a thousand tiny cuts.  Loss of character through loss of positive management.		Targets in NE Joint Character Statements		A strategic approach to identify and deliver priorities.  Key to this is the development of socioeconomic activity that delivers landscape		2. E		Joint Character Statements.  AONB and Heritage Coast Managmetn Plans		2
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Public Health_Social

				Public Health_Social Care																																				Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Public Health_Social Care		Vulnerable - Elderly, Very Young, Disabled, Mental Health						3		Increased summer temperatures with heatwaves		Overheating		√						√		√										√		The Local Authority has a key role in supporting the these vulnerable groups through social support networks.  The delivery of support will also be affected by climate changes.		Main clients for these support services are those impacted by climate change.		3		3		9		4		4		16		5		4		20		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures.  Skin risks		Extra deaths limited to X% or nil% increase		Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin								√		√		√								√						3		3		9		4		3		12		5		3		15		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures				Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress						√		√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

		Public Health_Social Care								8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress								√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately								√		√		√								√						4		3		12		4		3		12		4		3		12		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										10		Increase in mean winter temperatures		Increased risk of disease								√						√												3		1		3		4		1		4		5		1		5

				Vulnerable - Low Income						3		Increased summer temperatures with heatwaves		Overheating				√																						3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin				√				√		√																3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately				√				√		√																4		3		12		4		3		12		4		3		12								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										10		Increase in mean winter temperatures		Increased risk of disease														√												3		1		3		4		1		4		5		1		5

				Medical Care																																		Medical care and support for vulnerable groups needs to be maintained and will need to be resilient to climate impacts						0						0						0

				Care and Facility Buildings (see Built Environment / Built Assets)																																								0						0						0

				Staff working externally, see Back Office HR																																								0						0						0
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Waste

		Waste Management						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Waste Producers - Domestic Households		Domestic households				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Joint evaluation might save resources

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Domestic / Household		Domestic/household				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Recycling / Amenity Sites		Recycling and amenity sites				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin								√		√												Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Lids to equipment as part of procurement		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of site closure, waste accumulating												√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

		Waste Collect - Medical / Clinical Waste		Medical / clinical waste collection				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Review stroage and collection frequency as part of procurement		2. A		Anecdotal		1

								6		Increase in storminess		Waste accumulation												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review storage and collection frequency		2. A		Anecdotal		1

								7		Increased winter rainfall														√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

		Waste Storage, Processing and Disposal - Transfer Stations		Transfer Stations				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		2		6		4		2		8		5		2		10		Waste Plan/Strategies reflect Climate Change impacts.  Odour management strategies.						Review of storage facilities and transfer rates.  Evaluate  impact on staff and neighbours		2. A		Anecdotal		1

								6		Increase in storminess		Increased risk of wind blow and waste spillage, interruptions to transport network causing accumulation and capacity restrictions at transfer stations, for example closure of Humber Bridge affecting transfer stations in Hull				√								√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review of storage facilitites, capacity where there is delayed transfer.		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of water pollution and disruption to transport network causing accumulation and capacity restrictions at transfer station				√								√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		1		4		4		1		4		4		1		4								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								9		Increase in winter extreme events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

		Waste Disposal - Landfill Sites						2		Increased summer temperatures		Increased risk of vermin, pests, odours, dust and fires		√						√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.		Landfill sites near to housing, employment areas or transport routes can cause particular problems		3		3		9		4		3		12		5		3		15		Waste Plan/Strategies relfect Climate Change impacts.  Odour management strategies		Odours may still be a problem in very high temperatures		No more than X number of complainnts during any 7 day period		Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								3		Increased summer temps with heatwaves										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								4		Reduced summer rainfall										√				√								√						3		1		3		4		1		4		5		1		5												Anecdotal		1

								5		Increased summer temperatures with droughts										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								6		Increase in storminess		Increased windblow and site closures, increased requirement for cover material				√								√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Consider possible mitigation  dufing predicted storm weather events		2. A		Anecdotal		1

								7		increased winter rainfall		Increased cost of leachate treatment				√								√								√		Increased activity for local authority involved in catching up and clearing up debris, staff health and safety implications, reputational issues.				3		2		6		4		2		8		5		2		10								Review leachate treatments		2. A		Anecdotal		1

								8		Increasing high intensity rainfall events		Increased risk of water pollution event								√				√								√						4		2		8		4		2		8		4		2		8								Review pollution risks		2. A		Anecdotal		1

								9		Increase in winter extreme events		Site closures												√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Review the impact of  site closures on the waste processing system		2. A		Anecdotal		1

								10		Increase in mean winter temperatures		Increased risk of vermin, pests, odours								√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		1		3		4		1		4		5		1		5												Anecdotal		1

		Energy Recovery Sites																																								0						0						0														1
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Back Office

				Back Office Services						Refer to Look-ups sheet for description																														Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Back Office Services		Human Resources - Open air workers		Open air workers				2		Increased summer temperatures		Increased exposure to uncomfortable temperatures and sunlight		X						√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15		Health and safety training. Policies in place		Service delivery compromised by reduced productivity		Maximum of X% loss of service .  No health impacts.		Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves								√		√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to potentially dangerous working conditions						√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								7		Increased winter rainfall								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Human Resources - Vehicle users and drivers		Vehicle Users and drivers				2		Increased summer temperatures		Uncomfortable vehicular conditions								√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		2		6		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves										√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to hazardous driving conditions						√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Outdoor Equipment and Vehicles						3		Increased summer temps with heatwaves		Equipment performance and operators working conditions				√								√								√		Introduction of air conditioning to all cabs				3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess						√								√								√		Increased wear and tear requiring more maintenance				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		0		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events						√								√								√		Flexibility in plant and equipment to manage extremes				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Procurement		Procurement				12		Combination of all projected changes		Changes in specifications based on projections				√																√				Procurement procedures and processes need to take account of climate change projections		3		3		9		4		4		16		5		4		20								Procurement policies and purchases should take account of forthcoming cliamte change risks		4. A/B/C/D		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Grounds maintenance		Grounds maintenance				12		Combination of all projected changes		Changes to staff working conditions and to natural environment				√								√								√				Grounds maintenance management will be impacted by climate change - impacts on staff, equipment and natural environment		3		3		9		4		4		16		5		4		20								Review staff working conditions to take account of future climate change risks		1. A		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Legal		Legal				12		Combination of all projected changes		Changes to contracts and number and type of claims against the authority				√								√								√				Potential increased claims for compensation from damages and losses and internal staff issues relating to working conditions		3		3		9		4		4		16		5		4		20								Build in future climate change risks into legal work and review as part of business planning process		1/2 A/B/C		LCLIP,  anecdotal, insurance claim records		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Waste management services		Waste management services				12		Combination of all projected changes		Changes to service delivery, working practices, equipment				√		√		√				√								√				See waste management theme		3		3		9		4		4		16		5		4		20								See waste section				LCLIP, anecdotal, records of additional costs incurred		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Emergency and contingency planning teams		Emergency and Contingency Planning Teams				12		Combination of all projected changes		Account for changing levels of emergency risk arising from climate change				√																√				Increased and changes in emergency supplies and stocks required, changed levels of risk		3		4		12		4		4		16		5		4		20								Build in climate change into business planning cycles		1/2 A		LCLIP, anecdotal, records of additional costs incurred		2		Collaborative working already in place

		Back Office Services		Local Authority Teams - IT		IT				3		Increased summer temps with heatwaves		Overheating of servers, server rooms, IT staff offices				√								√										Disruption to all service delivery, for example disruption to payments to authority and from authority to staff and all other payees.		Likely to be different for different buildings dependent upon thermal mass, ventilation, air conditioning, etc		3		4		12		4		4		16		5		4		20								Locate servers in the most suitable assets.  When refurbishing ensure that ventilation/air conditioning is designed for projected temperatures.  Procure IT equipment to specific standards		2/3 C/D		LCLIP, anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Disruption to network connections				√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										7		Increased winter rainfall						√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										8		Increase in high intensity rainfall events						√								√														4		2		8		4		2		8		4		2		8								Locate servers and IT infrastructure in less vulnerable assets and above ground floor level.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review

										9		Increase in winter extreme events						√								√														4		2		8		4		2		8		4		2		8								Allow remote access for service continuity by staff from home/other locations.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review
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Business

		Local Business						Refer to Look-ups sheet for description								Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Strategic Businesses - Ports Complex, including importers, exporters and logistics		Ports Complex, including importers, exporters and logistics				12		Combination of all projected changes		Some direct impacts such as flooding, mainly indirect impacts through impacts on transport infrastructure, communications infrastructure, highways network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Improve flood defences.  Develop strategies to reduce impact of events		2/3/4 C/D

		Strategic Businesses - Agriculture		Agriculture				12		Combination of all projected changes		Impacts on growing season and transport of raw materials and produced goods through indirect impacts on transport network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Utilise new crop varieties, develop winter storage reservoirs, improve irrigation systems, improve cold storage facilities		2/3 C/D		Summary of evidence at http://www.defra.gov.uk/environment/climate/sectors/agriculture		2		Joint strategic aproach possible

		Strategic Businesses - Tourism		Tourism				12		Combination of all projected changes		Changes to tourist habits		X		√								√		√						√		Potential benefits for local economy around outdoor summer attractions, disbenefits from increased traffic and tourism pressure on vulnerable habitats, congestion on road and public transport networks. Impact  on service provision		Improved summer temperatures could make the coast a much more attractractive destination.  Coastal erosion requires a planned approach to the maintenance of existing destinations, for example caravan tourism sites		3		3		9		4		3		12		5		3		15		Tourism promotion strategy		Potential adverse affects on tourism destinations, congestion on road networks and the environment.		Economic and environmental consequences are positive rather than negative		A strategic approach required, covering a range of policy and operational areas, including planning, transport, regeneration and environmental management		Low to negative		?		0		Joint strategic approach possible

		Business Management - Staffing / HR		Staffing / HR				12		Combination of all projected changes		Potential impacts on working conditions, travel to and from work				√		√		√		√		√								√		Statutory responsibilities such as public health, highways				3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint coordination and advocacy programmes possible

		Business Management - Suppliers / Service Utilities		Suppliers / Service Utilities				12		Combination of all projected changes		Potential supply chain interruptions				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint approach to investigation principle impacts

		Business Management - Insurance		Insurance				12		Combination of all projected changes		Increases to cover risks				√																√						3		3		9		4		3		12		5		3		15								Review insurance cover		4. C		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Business Management - Training / Employment contracts		Training / Employment Contracts				12		Combination of all projected changes		Changes in working practice				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A

		Business Management - Service and product delivery		Service and Product Delivery				12		Combination of all projected changes		Impacts on delivery of goods and services to end users, impacting on cashflow				√								√														3		3		9		4		3		12		5		3		15								Review impact of climate change on service an product delivery.  Incorporate in to business planning processes		4. E		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Businesses Regionwide in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														3		4		12		4		4		16		5		4		20								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Flood risk mapping - EA.

								8		Increase in high intensity rainfall events		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														4		2		8		4		2		8		4		2		8								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Surface water flood risk maps
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Look-ups

		Future climatic condition

		1		Increase in Sea Level

		2		Increased summer temperatures

		3		Increased summer temps with heatwaves

		4		Reduced summer rainfall

		5		Increased summer temperatures with droughts

		6		Increase in storminess

		7		increased winter rainfall

		8		Increasing high intensity rainfall events

		9		Increase in winter extreme events

		10		Increase in mean winter temperatures

		11		Increase in sea temperature

		12		Combination of all projected changes

		Consequences

		a		Damage and/or financial cost

		b		Physical injury

		c		Human health impacts

		d		Quality of life reduced

		e		Disruption

		f		Financial benefits

		g		Biodiversity reduced

		h		Natural resources depleted

		i		Long-term behavioural and process change
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Risk Scoring

		

		Likelihood Table														Impact Table												Risk Rating Matrix																		Cost Code						Pedigree of Evidence

		Likelihood		Definition		Scale		Value								Level		Descriptor		Categories of impact		Description of Impact						Impact		Catastrophic (5)		5		10		15		20		25						1.     Reduced costs/financial gain						0 - Non-expert opinion, unsubstantiated workshop discussion with no supporting evidence

		Almost Certain		More likely to happen than not		> 50 % chance		5								1		Insignificant		Health		·         Insignificant number of injuries or impact on health																								2.     No/low cost – under £1,000,000						1 - Expert view based on limited information, e.g. anecdotal evidence

		Likely		Fairly likely to occur		20 – 50 % chance		4												Social		·         Insignificant number of persons displaced and insignificant personal support required								Significant (4)		4		8		12		16		20						3.     High cost – Over £1,000,000						2 - Estimation of potential impacts, using accepted methods and with some agreement

		Unlikely		Possible it may occur		10 – 20 % chance		3														·         Insignificant disruption to community services, including transport services and infrastructure								Moderate (3)		3		6		9		12		15						4.     Uncertain – further work is required to determine the likely cost						3 - Reliable analysis and methods, subject to peer review and accepted within a sector as 'fit for purpose'

		Rare		Low, but not impossible		5 – 10 % chance		2												Economic		·         Insignificant impact on local economy								Minor (2)		2		4		6		8		10

		Highly Unlikely		Very low, but not impossible		1 – 5 % chance		1												Environment		·         Insignificant impact on the environment																								A.    Low regrets – measures are likely to be low cost, but have potentially large benefits

																				Amenity		·         Insignificant impact on local and individual’s amenities.								Insignificant (1)		1		2		3		4		5						B.    Win-win – measure contributes to climate change adaptation and also delivers other benefits

																2		Minor		Health		·         Small number of people affected, no fatalities, and small number of minor injuries with first aid treatment										Negligible (1)		Rare (2)		Unlikely (3)		Possible( 4)		Probable (5)						C.    Early action – Expenditure is required now to prevent significant long term risk or save more expenditure later

																				Social		·         Minor damage to properties																								D.    Later – Expenditure will be required, but it can be delayed without significant impact

																						·         Minor displacement of a small number of people for less than 24 hours and minor personal support required										Likelihood														E.    Unknown

																						·         Minor localised disruption to community services or infrastructure, less than 24 hours

																				Economic		·         Negligible impact on local economy and cost easily absorbed								Very High Risk

																				Environment		·         Minor impact on the environment and no lasting effects

																				Amenity		·         Minor impact on amenities with no lasting effects, impact on small groups of individuals								High Risk

																3		Moderate		Health		·         Moderate number of fatalities with some casualties requiring hospitalisation and medical treatment and activation of MAJAX, the automated intelligent alert notification system, procedures in one or more hospitals

																				Social		·         Damage that is confined to a specific location, or to a number of locations, but requires additional resources								Medium Risk

																						·         Localised displacement of more than 100 people for 1-3 days

																						·         Localised disruption to infrastructure and community services								Low Risk

																				Economic		·         Limited impact on the local economy with some short-term loss of production, with possible additional clean-up costs

																				Environment		·         Limited impact on the environment with short-term or long-term effects

																				Amenity		·         Localised and community scale short-term impacts on local amenities.

																4		Significant		Health		·         Significant number of people in affected area impacted with multiple fatalities, multiple serious or extensive injuries, significant hospitalisation and activation of MAJAX procedures across a number of hospitals

																				Social		·         Significant damage that requires support for local responders with external resources

																						·         100 to 500 people in danger and displaced for longer than 1 week.  Local responders require external resources to deliver personal support

																						·         Significant impact on and possible breakdown of delivery of some local community services

																				Economic		·         Significant impact on local economy with medium-term loss of production

																						·         Significant extra clean-up and recovery costs

																				Environment		·         Significant impact on the environment with medium to long-term effects

																				Amenity		·         Local amenities significantly impacted for a prolonged period of time

																5		Catastrophic		Health		·         Very large numbers of people in affected area(s) impacted with significant numbers of fatalities, large number of people requiring hospitalisation with serious injuries with long term effects

																				Social		·         Extensive damage to properties and built environment in affected area requiring major demolition

																						·         General and widespread displacement of more than 500 people for prolonged duration and extensive personal support required

																						·         Serious damage to infrastructure causing significant disruption to, or loss of, key services for prolonged period.  Community unable to function without significant support

																				Economic		·         Serious impact on local and regional economy with some long-term, potentially permanent, loss of production with some structural damage

																						·         Extensive clean-up and recovery costs

																				Environment		·         Serious long-term impact on the environment and/or permanent damage

																				Amenity		·         Regionwide amenities seriously impacted
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Background

		Humber Climate Change Risk Assessment

		The Humber Climate Change Partnership, comprising officers from Hull City Council, East Riding of Yorkshire Council, North Lincolnshire Council and North East Lincolnshire Council has been working collaboratively to improve the understanding of the sub-re

		The process involved in developing the risk assessment and the methodology used is explained fully in the report Humber Adaptation Risk Assessment, available from members of the Humber Climate Change Partnership.  To gain a full understanding of the risk

		Key stages in the risk assessment process included:

		1.     Identifying how climate change affects local authority services and assets

		a.     Identifying a hierarchy of receptors (risk areas for services and assets) - 7 high level receptors identified

		b.     Using descriptors to describe the future weather and events that impacts on the receptors (see Look-ups sheet)

		c.     Describing the impact event on the receptors

		d.     Highlighting whether there are known thresholds

		e.     Describing the consequences for the receptor

		f.      Describing the consequences for the local authority (see Look-ups sheet)

		2.     Undertaking the risk assessment

		a.     Likelihood, impact, proximity and overall risk

		b.     Mitigation in place

		c.     Residual risk

		d.     Target risk

		3.     Consideration of potential responses and the quality of the evidence used for the risk assessment

		a.     Potential response

		b.     Cost

		c.     Evidence source

		d.     Pedigree of evidence

		e.     Opportunities for joint authority working
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Highways

		Highways / Transport System																																				Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Road Network Regionwide						3		Increased summer temps with heatwaves		Roads melting, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputational risk.		Public transport affected, road users inconvenienced, delays to other public services, need to spread grit to reduce melting problems, traffic speed impacted.		2		3		6		3		3		9		5		3		15								Evaluation of roads most at risk eg taking acount of aspect (southerly), composition, use.  Devise mitigation eg dusting and revised specification for top dressing and relaying.  Clarify road network that falls within Local Authority responsibility.		4. E		LCLIP, anecdotal		1		Joint working desirable

								8		Increasing high intensity rainfall events		Localised flooding, road closures												√												Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc.  Critical points in the network - manage and evaluate/improve drainage systems		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

								8		Increasing high intensity rainfall events		Localised pollution of watercourses																√				√				Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						At critical points develop water storage, wetlands, reedbeds to attenuate flow and absorb pollutants		4. E		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Joint working desirable

										Increase in storminess		Roads impassable and safety compromised debris on the carriage way, trees, branches etc				√		√						√										Disruption to traffic network, potential for accidents		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		3		12		4		3		12		4		3		12		Roadside trees checked for safety and managed to reduce risks, signage to make drivers aware of hazardous exposed locations				nil deaths arising from LA asset management		Emergeny and contingency planning for users and highway managers.  Review  roadside maintenace programme.		2.E		LCLIP, anecdotal		1		Joint working desirable

								9		Increase in winter extreme events		Roads impassable and safety compromised with follow-on damage to assets				√		√						√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		4		4		16		4		4		16		4		4		16								Emergeny and contingency planning for users.  Review impact on road maintenace programme.  Consider specifications for refurbishment		4. E		LCLIP, anecdotal		1		Joint working desirable

		Road Network in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Coastal and fluvial flooding affecting parts of the network				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		4		12		4		4		16		5		4		20		Surface Water Management Plans, local Flood Risk Plans, Flood Warnings, gully maintenance programme						Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		4.E		LCLIP, anecdotal		1		Joint working desirable

		Road Network on Shrink/swell soils				Shrink/swell soils		4		Reduced summer rainfall		Subsidence and damage, temporary road closures				√								√										Disruption to traffic network, potential for accidents and claims, financial cost of repairs, potential for failure of traffic management systems, reputation.		Public transport affected, road users inconvenienced, delays to other public services & emergency services.		3		2		6		4		2		8		5		2		10								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - erect sand fences/vegetation		4. E		British Geological Society		2

		Road Network Across Fine Coversands				Fine coversands		4		Reduced summer rainfall		Sand blowouts over roads compromising visibility and safety												√										Disruption to traffic network, potential for accidents and claims.		Road users inconvenienced.		3		2		6		4		2		8		4		2		8								Plans in place for diversions, etc as part of contingency and emergency planning.  Critical points in the network - evaluate/improve drainage, embankments, etc		2. A		Anectdotal		1

		Strategic Road Network - Humber Bridge				Humber Bridge		6		Increase in storminess		Bridge closure		√										√										Reduced revenues, disruption to staff getting to work, reputation		Public, commercial and provate transport affected.  If sufficiently frequent, or perceived to be, will have economic, social and reputational impacts		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered		Bridge will have to be closed at wind speeds above X		Traffic disrupted for 'minimal' necessary periods only		Structural adjustments to the bridge, informations systems to send travellers by different routes, public transport vehicles that are less vulnerable		4.E		Design specification for the Humber Bridge		3		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Ports				Access to and from Ports		6		Increase in storminess		Road closures, capacity limitations, delays to supply chain												√										Disruption to traffic network, increased costs for businesses, local, regional and national impacts, reputational risk.		Potential to have national knock-on effects		4		2		8		4		2		8		4		2		8		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?				2.E		Traffic information systems in place on motorway network.		1/2		All 4 LAs plus Highways Agency

		Strategic Road Network - Access to and from Tourist locations				Access to and from Tourist locations		3		Increased summer temps with heatwaves		Capacity limitations and congestion										√		√										Disruption to traffic network, increased costs for businesses, local and regional impacts, lost revenue, reputational risk.		Tourists choose not to visit the locality.		2		3		6		3		3		9		4		3		12		Information systems for travellers with alternative routes offered				Traffic disrupted on no more than Y occasions a year?		Evaluate the capacity of the road network and design mitigation if necessary		2. E		Traffic information systems in place on motorway network.		1/2		Joint working desirable

		Rail Network - General		General				3		Increased summer temps with heatwaves		Buckled rails affecting rail traffic				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12		Network Rail has undertaken a risk assessment as part of the Climate Change Act Adaptation Responsibility.						Network Rail risk assessment needs to be appllied to the Humber subregion		2. E		Network Rail risk assessment.  See methodology Appendix A 8. Defra - Reports produced under the Climate Change Act Adaptation Reporting Power.		3		Joint working desirable

								3		Increased summer temps with heatwaves		Power outages affecting signalling				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								6		Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		2		3		6		3		3		9		4		3		12														3

								8		Increasing high intensity rainfall events		Flooding blocking tracks				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		3		12		4		3		12		4		3		12														3

		Navigational Waterway Network, including Ports & Rivers				Humber, River Hull, Ancholme, Trent, Ouse Collectively		5		Increased summer temperatures with droughts		Increased leisure craft use														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								5		Increased summer temperatures with droughts		Reduced navigable use				√						√												Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								6		Increase in storminess		Restricted navigable use												√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		4		1		4		4		1		4		4		1		4

								7		Increased winter rainfall														√										Disruption to waterways users.		Travellers & distribution of goods disrupted.		3		1		3		4		1		4		5		1		5

								10		Increase in mean winter temperatures		Increased leisure craft use - extends leisure season														√								Financial benefits to local businesses and LA.		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

								1		Increase in Sea Level		Affects navigable use and operation of locks														√						√		Financial benefits, potential congestion		Possible congestion on waterways.		3		1		3		4		1		4		5		1		5

		Air Travel - Humberside Airport				Humberside Airport				Increase in winter extreme events		Restricts flights				√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E

										Increase in storminess						√								√										Disruption to travellers & goods at a local, regional and national scale.		Travellers & distribution of goods disrupted.		4		2		8		4		2		8		4		2		8								Unknown		4. E
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Built Env

		Built Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                           (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Planning and Design of New Buildings						1		Increase in sea level		Sites and buildings need to account for changing climatic conditions																				√		Development plans & building regulations to reflect changing climate		Includes public and private new buildings		3		4		12		4		4		16		5		4		20		Spatial planners and designers to follow national guidance		All new buildings constructed to account for future agreed levels of risk				Planners and designers need to be made aware of national guidance and the risks through a planned programme		2. A		UKCP09, LCLIP, BRE, anecdotal		2/3		Joint programmes may save costs and be more effective

								2		Increased summer temperatures																						√						3		2		6		4		2		8		5		2		10										2 A/B/C

								3		Increased summer temperatures with heatwaves																						√						2		2		4		3		2		6		4		2		8

								4		Reduced summer rainfall																						√						3		2		6		4		2		8		5		2		10

								5		Increased summer temperatures with droughts																						√						3		2		6		4		2		8		5		2		10

								6		Increase in storminess																						√						4		2		8		4		2		8		4		2		8

								7		Increased winter rainfall																						√						3		2		6		4		2		8		5		2		10										4.E

								8		Increase in high intensity rainfall events																						√						4		2		8		4		2		8		4		2		8

								9		Increase in winter extremes																						√						4		2		8		4		2		8		4		2		8

								10		Increase in mean winter temperatures																						√						3		2		6		4		2		8		5		2		10

		Buildings and Built Assets Regionwide						3		Increased summer temperatures with heatwaves		Internal temperatures raised		√								√										√		Uncomfortable/impossible working/living conditions		Includes  schools, public buildings, housing		2		3		6		3		3		9		4		3		12		Heightened air conditioning/ventilation/ themal mass specifications for refurbishment.		Difficult to treat buildings.  Cost of fuel		Legal internal temperatures		Green infrastructure, mechanical shading, water walls, rebuild. To take into consideration when selecting assets to dispose of		2/3/4. C/D		Building Research Establishment		2/3

								6		Combination of all projected changes		Structural damage				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		3		12		5		3		15		5		4		20								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

								9		Increase in winter extremes		Structural damage, limited access				√								√										Damage to assets.  Potential Health and safety issue		Likely to vary across assets		4		2		8		4		2		8		4		2		8								Incorporate future risk into building inspection.  Take risk into account in building maintenance and refurbishment programme.  Consider risks as part of asset disposal.		4. E

		Buildings and Built Assets in Flood Risk Areas				Flood Risk Areas		1		Increase in sea level		Increased risk of flood damage and disruption to use				√						√		√								√		Damage to assets, disruption to service delivery, displacement, insurance issues, reputational risk.		Improve asset register of at flood risk buildings.  Provide support to owners of buildings to improve resilience.		3		4		12		3		5		15		4		5		20		Strategies and investment plans in place to improve flood defence infrastructure.  LLFAs		Not all buildings at risk will be covered by flood defences.  Flood defences do not mitigate all risk				Awareness raising programme for building owners/users, linked to new insurance arrangements post 2013		2. A		LCLIP, anecdotal, Surface Water Management Plans, Flood Risk Assessments		1 & 3		Good opportunity to collaborate and save costs as part of national programmes.

								7		Increased winter rainfall						√		√		√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√		√		√		√		√								√						4		3		12		4		3		12		4		3		12

		Building and Built Assets on Shrink/Swell Soils				Shrink/swell soils		5		Increased summer temperatures with droughts		Subsidence and structural damage				√								√										Potential damage to assets		Likely to vary across assets		3		3		9		4		3		12		5		3		15		Identification of vulnerable assets						Identify vulnerable buildings.  Inform owners/users, with advice on management and mitigation		4.E		Royal British Geological Society Website		2/3		Good opportunity to collaborate and save costs as part of regional research.

								3		Increased summer temperatures with heatwaves												√										√						2		2		4		3		2		6		4		2		8

								9		Increase in winter extremes		Structural damage, limited access												√								√						4		1		4		4		1		4		4		1		4

		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications		Essential built infrastructure including water supply network, electricity distribution network, gas distribution, telecommunications				2		Increased summer temperatures		Direct damage and disruption to services				√				√		√		√								√		Disruption to service delivery, business continuity, direct damage, insurance claims, reputational risk.				3		4		12		4		4		16		5		4		20		As part of the Reporting Responsibility under the Cliamte Change Act, utilities are developing climate change adaptation risk assessments.  A range of national reports have been produced on critical infrastructure; some hosted on the Cabinet Office websit		The national assessments need to be applied to the subregion and evaluated in combination - ie cascade effect.  This is an emerging area of understanding.  Therefore the risk will need to be reviewed and updated				Evaluation of risks for the subregion, reviewed at regualr intervals		4.E		See Methodology Annexe A, LCLIP, anecdotal		2/3.		Jont working required to make this effective

								3		Increased summer temperatures with heatwaves						√				√		√		√								√						2		4		8		3		4		12		5		4		20

								4		Reduced summer rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								5		Increased summer temperatures with droughts						√				√		√		√								√						2		4		8		3		4		12		4		4		16

								6		Increase in storminess						√				√		√		√								√						4		4		16		4		4		16		4		4		16

								7		Increased winter rainfall						√				√		√		√								√						3		4		12		4		4		16		5		4		20

								8		Increase in high intensity rainfall events						√				√		√		√								√				Improve asset register of at flood risk buildings.  Provide support to owners of building resilience.		4		4		16		4		4		16		4		4		16

								9		Increase in winter extremes						√				√		√		√								√						4		4		16		4		4		16		4		4		16
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Natural Env

		Natural Environment						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Air - Urban Air Quality		Urban Air Quality				3		Increased summer temperatures with heatwaves		Increase in PM10s		√						√		√								√		√		Increased health and social service needs for those affected		Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		2		Joint working on monitoring  and mitigation and collaboration with research bodies

								3		Increased summer temperatures with heatwaves		Increase in NOX and VOC combining to form smog								√		√								√		√				Health consequences, particularly for asthmatics, children and those working outdoors		2		4		8		3		4		12		5		4		20		National and EU  vehicle emissions policy and legislation. Air quality management Zones		Heavy good vehicles and PSV vehicles		EU legislation		Lobby for national measures. Management measures for HGV and PSV. Green infrastructure		1/2. A		Medical research, vehicle emissions research, air quality research, green infrastructure research		3		Joint working on monitoring  and mitigation and collaboration with research bodies

		Water - Coastal and Estuarine		Coastal and estuarine waters				1		Increase in sea level		Increased volume to be accommodated in estuaries, impacting adjacent terrestrial environment				√								√				√		√		√						3		4		12		4		4		16		5		4		20		Eg coastal zone management plans						Review Coastal Management Plans as evidence improves		2. A		Long term monitoring and research		3		Joint working a requirement to be successful and strategic

								6		Increase in storminess		Swell and waves impact on users and adjacent terrestrial environment				√								√				√		√		√						4		2		8		4		2		8		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09, LCLIP,  anecdotal		2-Jan		Joint working a requirement to be successful and strategic

								11		Increase in sea temperature		Changes in quality arising from chemical and biological conditions																√										2		2		4		3		2		6		4		2		8								Review Coastal Management Plans as evidence improves		2. A		UKCP09,		2		Joint working a requirement to be successful and strategic

		Water - Rivers and Drainage Network		Rivers and drainage network				2		Increased summer temperatures		Increased water temperatures affecting chemical and biological conditions, increased recreational use														√		√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								3		Increased summer temperatures with heatwaves		Increased water temperatures affecting chemical and biological conditions																√		√		√						3		3		9		4		3		12		5		3		15		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								4		Reduced summer rainfall		Reduced volumes of water, impacts on biological and chemical conditions, knock-on effects for aquatic and terrestrial biodiversity																√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20		Eg River Catchment Management Plans, CAMS and Abstraction Licences, Utility Cliamte Change Adaptation plans and Water Management Plans						Potential for long term investment to  improve efficiency of water supply and develop alternative sources for major users eg agriculture		3. C		long term monitoring and research results		3		Joint working a requirement to be successful and strategic in partnership with EA

								7		Increased winter rainfall		Increased volumes in system affecting adjacent terrestrial environment and aquatic habitat																√		√		√						3		3		9		4		3		12		5		3		15								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

								8		Increase in high intensity rainfall events		Localised increased volumes in system affecting adjacent terrestrial environment, aquatic habitat, potential to sweep in pollutants																√		√		√						4		2		8		4		2		8		4		2		8								Evaluation of potential impacts and their scale and importance		4. E		anecdotal, some supporting resesearch		2		Joint working a requirement to be successful and strategic in partnership with EA

		Water - Groundwater		Groundwater				4		Reduced summer rainfall		Available water resources for abstraction reduced												√						√		√						3		3		9		4		3		12		5		3		15		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								5		Increased summer temperatures with droughts		Increased demand for abstracted water												√						√		√						3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Manage Abstraction licences.  Encourage alternative water storage provision eg for agriculture		2. A  3. C		Long term monitoring and research		3		Opportunities for the local authorities on either side of the Humber to work together

								7		Increased winter rainfall		Increased winter recharge to groundwater aquifers														√												3		3		9		4		4		16		5		4		20		CAMS and Aquifer Management Plans						Encourage land management to improve recharge rates.  May also reduce flooding risks				Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial Regionwide - Soil Resources		Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)				2		Increased summer temperatures		Increase in transpiration, biological and chemical activities changes in soil				√								√				√								Soil resources (this receptor has implications for the natural habitats and the managed landscapes including arable, grasslands, mixed farming, horticulture and managed ornamental and amenity parks and gardens)		3		1		3		4		1		4		5		1		5										4. E		anecdotal, some supporting resesearch		2

								4		Reduced summer rainfall		Soil moisture deficits reducing biological activity and productive capacity				√												√										3		3		9		4		3		12		5		3		15		Catchment Sensitive Farming Programme						Encourage extension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								5		Increased summer temperatures with droughts						√												√										3		4		12		4		4		16		5		4		20		Catchment Sensitive Farming Programme						Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		1/2. A		Long term monitoring and research		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								6		Increase in storminess		Soil losses through erosion increased, crop damage				√																						4		1		4		4		1		4		4		1		4										2.E		anecdotal and press stories from around the coumtry, some supporting resesearch		2

								7		Increased winter rainfall		Increased likelihood of structural damage to soil profiles, restricting use, crop damage				√														√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2.A 4.E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								8		Increase in high intensity rainfall events		Soil erosion and structural damage to soil profiles				√								√						√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage estension services to provide appropriate advice through partnerships projects.  Advocate effective use of Good Agricultural Practice guidance, appropriate use of agri-environment schemes and regulation		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

								10		Increase in mean winter temperatures		Extends seasonal biological activity and growing seasons, increased survival of soil borne pests				√										√						√						3		2		6		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Need good agronomic advice.  This will probably occur anyway		2. A		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Support of advisory services such as FWAG and ADAS or joint commissioning / support of commissioning of advice and support.  EA and NE lead

		Land/Terrestrial - Woodland Habitats		Habitat - woodlands				2		Increased summer temperatures		Impact on growth rates and populations of associated species				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts		Impact on growth rates and populations of associated species, increased risk of fire damage				√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								6		Increase in storminess		Impact on growth rates and populations of associated species				√						√						√		√		√						4		1		4		4		1		4		4		1		4		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√						√						√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Grassland Habitats		Grassland				2		Increased summer temperatures		Impact on species composition, growth rates, overall productivity and associated species, increased risk of fire				√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								3		Increased summer temperatures with heatwaves						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								4		Reduced summer rainfall						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								5		Increased summer temperatures with droughts						√								√				√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								7		Increased winter rainfall		Impact on species composition, growth rates, overall productivity and associated species				√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								8		Increase in high intensity rainfall events						√												√				√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

								10		Increase in mean winter temperatures						√												√				√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects. Desingnated sites, NI 197 process		National evidence (Lawton Report) indicates that our response is not sufficient and that a much more ambitious landscape scale approach is required.				Encourage national and local monitoring programmes that contribute to the evidence base.  Deliver landscape scale approaches to increase habitat area, quality and connectivity, as per Sir John Lawton Report and the Natural Environment White Paper		2. A    3/4 C		Sir John Lawton Report.  Natural Environment White Paper, etc		3		A joint strategic approach in partnership withlandowners and managers,  statutory agencies, local partnerships and AONBs is the only way to deliver this

		Land/Terrestrial - Wetland Habitats		Wetlands				2		Increased summer temperatures		Impact on water regime affecting wetland associated plants and animals																√		√		√		For sites with statutory designations there is a legal responsibility to maintain their biodiversity value				3		3		9		4		3		12		5		4		20		Site Management Plans for all Statutory Sites.  Regional Biodiversity targets and strategy.  Landscape scale biodiversity projects						Strategic approach required to ensure that there are sufficient wetlands that are well connected enough to retain biodiversity quality.  Note that the biodiversity interest is likely to change.  For each site, water management plans need to be developed t		2/3/4 A/B/C/D/E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								4		Reduced summer rainfall																		√		√		√						3		3		9		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								5		Increased summer temperatures with droughts																		√		√		√						3		4		12		4		4		16		5		4		20												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								7		Increased winter rainfall																		√		√		√						3		2		6		4		2		8		5		2		10												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								8		Increase in high intensity rainfall events																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures																		√		√		√						4		2		8		4		2		8		4		2		8												Sir John Lawton Report.  Natural Environment White Paper, etc		3

		Land/Terrestrial - Lakes and Ponds		Lakes and ponds				2		Increased summer temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√				√								√		√		√		Potential algal blooms and health consequences.  Potential fish/animal kill with recuperation leading to a different trophic state				3		3		9		4		3		12		5		3		15		Statutory sites will have plans in place						Evaluate the risk for different sties and devise mitigatin		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								3		Increased summer temperatures with heatwaves						√				√								√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								4		Reduced summer rainfall						√												√		√		√						3		3		9		4		3		12		5		3		15												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								6		Increase in storminess		Physical impacts on lake and pond margins and use of water body				√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								7		Increased winter rainfall		Impact on physical conditions affecting biological and chemical conditions				√												√				√		Quality of biodiversity affected, especially if phosphates, nitrates, sediment, minerals or oil based pollutants  increase				3		2		6		4		2		8		5		2		10		Statutory sites will have plans in place						Plans need to take changing cliamte into account and devise mitigation		Review 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								8		Increase in high intensity rainfall events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								9		Increase in winter extreme events						√												√				√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

								10		Increase in mean winter temperatures		Impacts on water temperature and associated biological and chemical activities and water body use				√												√				√		Possible impact on wildlife composition				3		2		6		4		2		8		5		2		10								Sufficient water bodies of sufficient size and water quality will help to mitigate any impacts by enabling transfer between sites		4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working with EA, NE, IDB's, RSPB, Wildlife Trusts and landowners

		Land/Terrestrial - Coastal Habitats		Coastal Habitats				1		Increase in sea level		Loss of coastal habitats				√												√		√		√						3		4		12		4		4		16		5		5		25		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								2		Increased summer temperatures		Impacts on species compositions, potential increase in human activity				√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								3		Increased summer temperatures with heatwaves						√												√		√		√						3		3		9		4		3		12		5		3		15		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								4		Reduced summer rainfall						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								5		Increased summer temperatures with droughts						√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								6		Increase in storminess		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		2		8		4		2		8		4		2		8		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								7		Increased winter rainfall		Impacts on species compositions through changes in water regime				√												√		√		√						3		2		6		4		2		8		5		2		10		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

								8		Increase in high intensity rainfall events		Physical damage to vulnerable habitats, impacts on species and overall biodiversity				√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								9		Increase in winter extreme events						√												√		√		√						4		1		4		4		1		4		4		1		4												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								10		Increase in mean winter temperatures		Impacts on species compositions				√												√		√		√						3		1		3		4		1		4		5		1		5												Sir John Lawton Report.  Natural Environment White Paper, etc		3

								11		Increase in sea temperature						√												√		√		√						2		1		2		3		2		6		4		3		12		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Strategic Habitat Networks		Habitats - Strategic Networks				12		Combination of all projected changes		Loss of strategic points and connecting habitats																√		√						Strategically important networks of habitats could be interrupted through the loss of habitats at specific locations.  These strateigc networks comprise mixes of all the above described receptors.  For example, the dry grassland network on the coversands,		3		3		9		4		4		16		5		4		20		Regional and LA biodiversity targets and plans.  Landscape scale projects		Are these sufficient		Sufficient habitat exists to ensure long term survival and maintain quality whilst absorbing species changes		Ensure that plans will deliver against target risk		Planning 2. A  Mitigation 4. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Vulnerable Species		Vulnerable Species				12		Combination of all projected changes		Loss of species																√		√						Within the overall habitats receptors heading there are particularly valuable and vulnerable species, which need to be individually identified.		3		3		9		4		4		16		5		4		20		species conservation programmes						Participate in national programmes for conservation of red data  list species		2. E		Sir John Lawton Report.  Natural Environment White Paper, etc		3		Joint working is necessary to obtain a landscape scale approach

		Land/Terrestrial - Landscape Character Areas		Landscape Character Areas				12		Combination of all projected changes		Significant changes to character areas and boundaries										√						√		√						These defined areas with particular landscapes comprise locally and regionally important mixes of the above habitats, managed agricultural land and the built environment.  Changes in the natural environment will have impacts on these.		3		3		9		4		4		16		5		4		20		NE Joint Character Statements.  AONB and Heritage Coast Management Plans		Fragmentation - a thousand tiny cuts.  Loss of character through loss of positive management.		Targets in NE Joint Character Statements		A strategic approach to identify and deliver priorities.  Key to this is the development of socioeconomic activity that delivers landscape		2. E		Joint Character Statements.  AONB and Heritage Coast Managmetn Plans		2
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Public Health_Social

				Public Health_Social Care																																				Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Public Health_Social Care		Vulnerable - Elderly, Very Young, Disabled, Mental Health						3		Increased summer temperatures with heatwaves		Overheating		√						√		√										√		The Local Authority has a key role in supporting the these vulnerable groups through social support networks.  The delivery of support will also be affected by climate changes.		Main clients for these support services are those impacted by climate change.		3		3		9		4		4		16		5		4		20		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures.  Skin risks		Extra deaths limited to X% or nil% increase		Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin								√		√		√								√						3		3		9		4		3		12		5		3		15		Location of vulnerable groups identified. Part of contingency planning process		Buildings not suitable for significantly warmer temperatures				Identify refurbishment options for key buildings.  Consider moving vulnerable people.		4. E		Population studies of weather on health eg Marmot Report		3		Possibly in developing policy

		Public Health_Social Care								6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress						√		√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

		Public Health_Social Care								8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress								√		√		√								√						4		2		8		4		2		8		4		2		8		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately								√		√		√								√						4		3		12		4		3		12		4		3		12		Location of vulnerable groups identified. Part of contingency planning process						Incorporate this risk into business and contingency planning processes		4. A

										10		Increase in mean winter temperatures		Increased risk of disease								√						√												3		1		3		4		1		4		5		1		5

				Vulnerable - Low Income						3		Increased summer temperatures with heatwaves		Overheating				√																						3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										5		Increased summer temperatures with droughts		Health risks, particularly respiratory and skin				√				√		√																3		3		9		4		3		12		5		3		15								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										6		Increase in storminess		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										8		Increase in high intensity rainfall events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress				√																						4		2		8		4		2		8		4		2		8								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										9		Increase in winter extreme events		May be unable to attend treatments, service providers may not be able to reach clients, mental stress, dangerous external conditions, may not be able to heat premises adequately				√				√		√																4		3		12		4		3		12		4		3		12								Identify location of vulnerable groups.  Assess the risk and develop strategies		4. E

										10		Increase in mean winter temperatures		Increased risk of disease														√												3		1		3		4		1		4		5		1		5

				Medical Care																																		Medical care and support for vulnerable groups needs to be maintained and will need to be resilient to climate impacts						0						0						0

				Care and Facility Buildings (see Built Environment / Built Assets)																																								0						0						0

				Staff working externally, see Back Office HR																																								0						0						0
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Waste

		Waste Management						Refer to Look-ups sheet for description																														Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Waste Producers - Domestic Households		Domestic households				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Joint evaluation might save resources

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Domestic / Household		Domestic/household				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts				No environmental health impacts		Investigate long term options to have seasonal weekly collections, to separate out food waste (and compost/AD), collection methods and time of day for collections		Review 2. A/B/E		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage				√				√		√		√								√		Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events		Increased risk of local flooding, waste not collected, risk of water course pollution				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Advice to households		2. A		Anecdotal		1

								9		Increase in winter extreme events		Waste not collected, increased risk of pollution and public health				√				√		√		√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Incorporate this issue into business planning processes.  Address health and safety issues		2. A/E		Anecdotal		1		Possible joint working on the review

		Waste Collection - Recycling / Amenity Sites		Recycling and amenity sites				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin								√		√												Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								6		Increase in storminess		Increased risk of wind blow and waste spillage												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Lids to equipment as part of procurement		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of site closure, waste accumulating												√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Build this risk into design and refurbishment of sites.  Review working practices		4. E 2. A		Anecdotal		1		Possible joint working on the review

		Waste Collect - Medical / Clinical Waste		Medical / clinical waste collection				3		Increased summer temperatures with heatwaves		Increase in odours and pathogen vectors												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		3		9		4		3		12		5		3		15		Waste Plan/Strategies reflect Climate Change impacts						Review stroage and collection frequency as part of procurement		2. A		Anecdotal		1

								6		Increase in storminess		Waste accumulation												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review storage and collection frequency		2. A		Anecdotal		1

								7		Increased winter rainfall														√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

								9		Increase in winter extreme events														√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		3		12		4		3		12		4		3		12								Evaluate flood risk of storage facilities		2. A		Anecdotal		1

		Waste Storage, Processing and Disposal - Transfer Stations		Transfer Stations				3		Increased summer temperatures with heatwaves		Changes in waste composition, increasing risk of odours, dust, flies and vermin												√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		2		6		4		2		8		5		2		10		Waste Plan/Strategies reflect Climate Change impacts.  Odour management strategies.						Review of storage facilities and transfer rates.  Evaluate  impact on staff and neighbours		2. A		Anecdotal		1

								6		Increase in storminess		Increased risk of wind blow and waste spillage, interruptions to transport network causing accumulation and capacity restrictions at transfer stations, for example closure of Humber Bridge affecting transfer stations in Hull				√								√										Potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				4		2		8		4		2		8		4		2		8								Review of storage facilitites, capacity where there is delayed transfer.		2. A		Anecdotal		1

								7		Increased winter rainfall		Increased risk of water pollution and disruption to transport network causing accumulation and capacity restrictions at transfer station				√								√										Additional work involved in clearing up, reputational issues.				3		2		6		4		2		8		5		2		10								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								8		Increase in high intensity rainfall events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		1		4		4		1		4		4		1		4								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

								9		Increase in winter extreme events						√								√										Increased activity for local authority involved in catching up on collections and clearing up debris, staff health and safety implications, reputational issues.				4		2		8		4		2		8		4		2		8								Review water pollution risk and review impact of transport disruption on service		2. A		Anecdotal		1

		Waste Disposal - Landfill Sites						2		Increased summer temperatures		Increased risk of vermin, pests, odours, dust and fires		√						√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.		Landfill sites near to housing, employment areas or transport routes can cause particular problems		3		3		9		4		3		12		5		3		15		Waste Plan/Strategies relfect Climate Change impacts.  Odour management strategies		Odours may still be a problem in very high temperatures		No more than X number of complainnts during any 7 day period		Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								3		Increased summer temps with heatwaves										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								4		Reduced summer rainfall										√				√								√						3		1		3		4		1		4		5		1		5												Anecdotal		1

								5		Increased summer temperatures with droughts										√				√								√						3		3		9		4		3		12		5		3		15								Reduce the number of landfill sites in line with national policy.  Place food waste treatment sites eg anaerobic digestion and composting in remote locations		2/3. C/E		National policy		1		For all four Local authorities and neighbouring authorities

								6		Increase in storminess		Increased windblow and site closures, increased requirement for cover material				√								√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Consider possible mitigation  dufing predicted storm weather events		2. A		Anecdotal		1

								7		increased winter rainfall		Increased cost of leachate treatment				√								√								√		Increased activity for local authority involved in catching up and clearing up debris, staff health and safety implications, reputational issues.				3		2		6		4		2		8		5		2		10								Review leachate treatments		2. A		Anecdotal		1

								8		Increasing high intensity rainfall events		Increased risk of water pollution event								√				√								√						4		2		8		4		2		8		4		2		8								Review pollution risks		2. A		Anecdotal		1

								9		Increase in winter extreme events		Site closures												√								√		Wind blown refuse, site closure, reputational issues.				4		2		8		4		2		8		4		2		8								Review the impact of  site closures on the waste processing system		2. A		Anecdotal		1

								10		Increase in mean winter temperatures		Increased risk of vermin, pests, odours								√				√								√		Odours affect neighbourhoods and provide unpleasant working environments, potential to change working practices to minimise risk, improve working conditions and maintain services, reputational issues.				3		1		3		4		1		4		5		1		5												Anecdotal		1

		Energy Recovery Sites																																								0						0						0														1
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Back Office

				Back Office Services						Refer to Look-ups sheet for description																														Proximity

																		Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 1 Receptor		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Back Office Services		Human Resources - Open air workers		Open air workers				2		Increased summer temperatures		Increased exposure to uncomfortable temperatures and sunlight		X						√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15		Health and safety training. Policies in place		Service delivery compromised by reduced productivity		Maximum of X% loss of service .  No health impacts.		Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves								√		√		√		√										Workers uncomfortable, sunburn, dehydration, skin cancer.  Potentially lower productivity and loss of service delivery		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to potentially dangerous working conditions						√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								7		Increased winter rainfall								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		5		3		15								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers at risk of injury		Potential liability		3		3		9		4		3		12		4		3		12								Review working practices, clothing, vehicles, equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Human Resources - Vehicle users and drivers		Vehicle Users and drivers				2		Increased summer temperatures		Uncomfortable vehicular conditions								√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		2		6		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								3		Increased summer temps with heatwaves										√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		5		3		15								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Increased exposure to hazardous driving conditions						√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								8		Increase in high intensity rainfall events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events								√		√		√		√										Workers in uncomfortable conditions.  Vehicle performance may be reduced.  Vehicle specification may be inappropriate for conditions		Potential liability		3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new vehicles		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Outdoor Equipment and Vehicles						3		Increased summer temps with heatwaves		Equipment performance and operators working conditions				√								√								√		Introduction of air conditioning to all cabs				3		3		9		4		3		12		4		3		12								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess						√								√								√		Increased wear and tear requiring more maintenance				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		0		Local authorities collaborate on review

		Back Office Services								9		Increase in winter extreme events						√								√								√		Flexibility in plant and equipment to manage extremes				4		2		8		4		2		8		4		2		8								Review and use appropriate specification when purchasing new equipment		Review - 2. A.  Changes - 4. B		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Procurement		Procurement				12		Combination of all projected changes		Changes in specifications based on projections				√																√				Procurement procedures and processes need to take account of climate change projections		3		3		9		4		4		16		5		4		20								Procurement policies and purchases should take account of forthcoming cliamte change risks		4. A/B/C/D		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Grounds maintenance		Grounds maintenance				12		Combination of all projected changes		Changes to staff working conditions and to natural environment				√								√								√				Grounds maintenance management will be impacted by climate change - impacts on staff, equipment and natural environment		3		3		9		4		4		16		5		4		20								Review staff working conditions to take account of future climate change risks		1. A		LCLIP,  anecdotal		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Legal		Legal				12		Combination of all projected changes		Changes to contracts and number and type of claims against the authority				√								√								√				Potential increased claims for compensation from damages and losses and internal staff issues relating to working conditions		3		3		9		4		4		16		5		4		20								Build in future climate change risks into legal work and review as part of business planning process		1/2 A/B/C		LCLIP,  anecdotal, insurance claim records		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Waste management services		Waste management services				12		Combination of all projected changes		Changes to service delivery, working practices, equipment				√		√		√				√								√				See waste management theme		3		3		9		4		4		16		5		4		20								See waste section				LCLIP, anecdotal, records of additional costs incurred		1		Local authorities collaborate on review

		Back Office Services		Local Authority Teams - Emergency and contingency planning teams		Emergency and Contingency Planning Teams				12		Combination of all projected changes		Account for changing levels of emergency risk arising from climate change				√																√				Increased and changes in emergency supplies and stocks required, changed levels of risk		3		4		12		4		4		16		5		4		20								Build in climate change into business planning cycles		1/2 A		LCLIP, anecdotal, records of additional costs incurred		2		Collaborative working already in place

		Back Office Services		Local Authority Teams - IT		IT				3		Increased summer temps with heatwaves		Overheating of servers, server rooms, IT staff offices				√								√										Disruption to all service delivery, for example disruption to payments to authority and from authority to staff and all other payees.		Likely to be different for different buildings dependent upon thermal mass, ventilation, air conditioning, etc		3		4		12		4		4		16		5		4		20								Locate servers in the most suitable assets.  When refurbishing ensure that ventilation/air conditioning is designed for projected temperatures.  Procure IT equipment to specific standards		2/3 C/D		LCLIP, anecdotal		1		Local authorities collaborate on review

		Back Office Services								6		Increase in storminess		Disruption to network connections				√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										7		Increased winter rainfall						√								√														4		1		4		4		1		4		4		1		4												LCLIP, anecdotal		1		Local authorities collaborate on review

										8		Increase in high intensity rainfall events						√								√														4		2		8		4		2		8		4		2		8								Locate servers and IT infrastructure in less vulnerable assets and above ground floor level.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review

										9		Increase in winter extreme events						√								√														4		2		8		4		2		8		4		2		8								Allow remote access for service continuity by staff from home/other locations.		4. E		LCLIP, anecdotal		1		Local authorities collaborate on review
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Business

		Local Business						Refer to Look-ups sheet for description								Proximity

																Receptor Consequences																						2020                 (2010 - 2039)						2050                     (2040 - 2069)						2080                (2070 - 2099)

		Level 2 Receptor		Level 3 Receptor Affected		Level 4 Spatial/location specific		Future Climatic Condition		Future Weather Conditions & Events		Impact Event on Receptor		Threshold Known?√/X		Damage and/or financial cost		Physical injury		Human health impacts		Quality of life reduced		Disruption		Financial benefits		Biodiversity reduced		Natural resources depleted		Long-term behavioural and process change		LA Consequences		Detail		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Likelihood		Impact		Risk (Likelihood x Impact)		Mitigation in Place		Residual risk		Target risk		Potential Response		Cost		Evidence source		Pedigree of evidence		Opportunity for joint authority working

		Strategic Businesses - Ports Complex, including importers, exporters and logistics		Ports Complex, including importers, exporters and logistics				12		Combination of all projected changes		Some direct impacts such as flooding, mainly indirect impacts through impacts on transport infrastructure, communications infrastructure, highways network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Improve flood defences.  Develop strategies to reduce impact of events		2/3/4 C/D

		Strategic Businesses - Agriculture		Agriculture				12		Combination of all projected changes		Impacts on growing season and transport of raw materials and produced goods through indirect impacts on transport network				√								√		√						√		Impacts on regional and national economy				3		4		12		4		4		16		5		4		20								Utilise new crop varieties, develop winter storage reservoirs, improve irrigation systems, improve cold storage facilities		2/3 C/D		Summary of evidence at http://www.defra.gov.uk/environment/climate/sectors/agriculture		2		Joint strategic aproach possible

		Strategic Businesses - Tourism		Tourism				12		Combination of all projected changes		Changes to tourist habits		X		√								√		√						√		Potential benefits for local economy around outdoor summer attractions, disbenefits from increased traffic and tourism pressure on vulnerable habitats, congestion on road and public transport networks. Impact  on service provision		Improved summer temperatures could make the coast a much more attractractive destination.  Coastal erosion requires a planned approach to the maintenance of existing destinations, for example caravan tourism sites		3		3		9		4		3		12		5		3		15		Tourism promotion strategy		Potential adverse affects on tourism destinations, congestion on road networks and the environment.		Economic and environmental consequences are positive rather than negative		A strategic approach required, covering a range of policy and operational areas, including planning, transport, regeneration and environmental management		Low to negative		?		0		Joint strategic approach possible

		Business Management - Staffing / HR		Staffing / HR				12		Combination of all projected changes		Potential impacts on working conditions, travel to and from work				√		√		√		√		√								√		Statutory responsibilities such as public health, highways				3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint coordination and advocacy programmes possible

		Business Management - Suppliers / Service Utilities		Suppliers / Service Utilities				12		Combination of all projected changes		Potential supply chain interruptions				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A						Joint approach to investigation principle impacts

		Business Management - Insurance		Insurance				12		Combination of all projected changes		Increases to cover risks				√																√						3		3		9		4		3		12		5		3		15								Review insurance cover		4. C		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Business Management - Training / Employment contracts		Training / Employment Contracts				12		Combination of all projected changes		Changes in working practice				√								√								√						3		3		9		4		3		12		5		3		15								Review working conditions.  Review working practices		2. A

		Business Management - Service and product delivery		Service and Product Delivery				12		Combination of all projected changes		Impacts on delivery of goods and services to end users, impacting on cashflow				√								√														3		3		9		4		3		12		5		3		15								Review impact of climate change on service an product delivery.  Incorporate in to business planning processes		4. E		Chartered Institute of Loss adjusters (CILA) www.cila.co.uk/  and Association of British Insurers (ABI) http://www.abi.org.uk/

		Businesses Regionwide in Flood Risk Areas				Flood Risk Areas		7		Increased winter rainfall		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														3		4		12		4		4		16		5		4		20								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Flood risk mapping - EA.

								8		Increase in high intensity rainfall events		Risks of damage to business premises including essential equipment, damages to stored supplies and products, restrictions on access to premises				√				√				√														4		2		8		4		2		8		4		2		8								Develop improved understanding of risks to business units and operation.  Engage with businesses to mitigate		4. E		Surface water flood risk maps
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Look-ups

		Future climatic condition

		1		Increase in Sea Level

		2		Increased summer temperatures

		3		Increased summer temps with heatwaves

		4		Reduced summer rainfall

		5		Increased summer temperatures with droughts

		6		Increase in storminess

		7		increased winter rainfall

		8		Increasing high intensity rainfall events

		9		Increase in winter extreme events

		10		Increase in mean winter temperatures

		11		Increase in sea temperature

		12		Combination of all projected changes

		Consequences

		a		Damage and/or financial cost

		b		Physical injury

		c		Human health impacts

		d		Quality of life reduced

		e		Disruption

		f		Financial benefits

		g		Biodiversity reduced

		h		Natural resources depleted

		i		Long-term behavioural and process change
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Risk Scoring

		

		Likelihood Table														Impact Table												Risk Rating Matrix																		Cost Code						Pedigree of Evidence

		Likelihood		Definition		Scale		Value								Level		Descriptor		Categories of impact		Description of Impact						Impact		Catastrophic (5)		5		10		15		20		25						1.     Reduced costs/financial gain						0 - Non-expert opinion, unsubstantiated workshop discussion with no supporting evidence

		Almost Certain		More likely to happen than not		> 50 % chance		5								1		Insignificant		Health		·         Insignificant number of injuries or impact on health																								2.     No/low cost – under £1,000,000						1 - Expert view based on limited information, e.g. anecdotal evidence

		Likely		Fairly likely to occur		20 – 50 % chance		4												Social		·         Insignificant number of persons displaced and insignificant personal support required								Significant (4)		4		8		12		16		20						3.     High cost – Over £1,000,000						2 - Estimation of potential impacts, using accepted methods and with some agreement

		Unlikely		Possible it may occur		10 – 20 % chance		3														·         Insignificant disruption to community services, including transport services and infrastructure								Moderate (3)		3		6		9		12		15						4.     Uncertain – further work is required to determine the likely cost						3 - Reliable analysis and methods, subject to peer review and accepted within a sector as 'fit for purpose'

		Rare		Low, but not impossible		5 – 10 % chance		2												Economic		·         Insignificant impact on local economy								Minor (2)		2		4		6		8		10

		Highly Unlikely		Very low, but not impossible		1 – 5 % chance		1												Environment		·         Insignificant impact on the environment																								A.    Low regrets – measures are likely to be low cost, but have potentially large benefits

																				Amenity		·         Insignificant impact on local and individual’s amenities.								Insignificant (1)		1		2		3		4		5						B.    Win-win – measure contributes to climate change adaptation and also delivers other benefits

																2		Minor		Health		·         Small number of people affected, no fatalities, and small number of minor injuries with first aid treatment										Negligible (1)		Rare (2)		Unlikely (3)		Possible( 4)		Probable (5)						C.    Early action – Expenditure is required now to prevent significant long term risk or save more expenditure later

																				Social		·         Minor damage to properties																								D.    Later – Expenditure will be required, but it can be delayed without significant impact

																						·         Minor displacement of a small number of people for less than 24 hours and minor personal support required										Likelihood														E.    Unknown

																						·         Minor localised disruption to community services or infrastructure, less than 24 hours

																				Economic		·         Negligible impact on local economy and cost easily absorbed								Very High Risk

																				Environment		·         Minor impact on the environment and no lasting effects

																				Amenity		·         Minor impact on amenities with no lasting effects, impact on small groups of individuals								High Risk

																3		Moderate		Health		·         Moderate number of fatalities with some casualties requiring hospitalisation and medical treatment and activation of MAJAX, the automated intelligent alert notification system, procedures in one or more hospitals

																				Social		·         Damage that is confined to a specific location, or to a number of locations, but requires additional resources								Medium Risk

																						·         Localised displacement of more than 100 people for 1-3 days

																						·         Localised disruption to infrastructure and community services								Low Risk

																				Economic		·         Limited impact on the local economy with some short-term loss of production, with possible additional clean-up costs

																				Environment		·         Limited impact on the environment with short-term or long-term effects

																				Amenity		·         Localised and community scale short-term impacts on local amenities.

																4		Significant		Health		·         Significant number of people in affected area impacted with multiple fatalities, multiple serious or extensive injuries, significant hospitalisation and activation of MAJAX procedures across a number of hospitals

																				Social		·         Significant damage that requires support for local responders with external resources

																						·         100 to 500 people in danger and displaced for longer than 1 week.  Local responders require external resources to deliver personal support

																						·         Significant impact on and possible breakdown of delivery of some local community services

																				Economic		·         Significant impact on local economy with medium-term loss of production

																						·         Significant extra clean-up and recovery costs

																				Environment		·         Significant impact on the environment with medium to long-term effects

																				Amenity		·         Local amenities significantly impacted for a prolonged period of time

																5		Catastrophic		Health		·         Very large numbers of people in affected area(s) impacted with significant numbers of fatalities, large number of people requiring hospitalisation with serious injuries with long term effects

																				Social		·         Extensive damage to properties and built environment in affected area requiring major demolition

																						·         General and widespread displacement of more than 500 people for prolonged duration and extensive personal support required

																						·         Serious damage to infrastructure causing significant disruption to, or loss of, key services for prolonged period.  Community unable to function without significant support

																				Economic		·         Serious impact on local and regional economy with some long-term, potentially permanent, loss of production with some structural damage

																						·         Extensive clean-up and recovery costs

																				Environment		·         Serious long-term impact on the environment and/or permanent damage

																				Amenity		·         Regionwide amenities seriously impacted
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