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1 Background to the NI 188 Regional Risk Assessment Methodology

The East Midlands regional partnership of local authorities are implementing a
common risk assessment methodology for work towards National Indicator NI
188, planning to adapt to climate change. The use of the common risk
assessment methodology will ensure a consistent approach to the risk
assessments and enable comparisons between local authority service areas
within and between local authorities, the delivery of Local Strategic
Partnership (LSP) objectives and the services of other LSP partner
organisations.

The partnership has selected a 5x5 risk matrix for use during the risk
assessments. The partnership has set criteria for the levels of the probability
and severity of the consequences of impacts for the risk matrix, see Tables A
and B (Annex A & B).

The risk assessments are to be conducted during or based on the results of
interviews with service area managers and officers. Where possible a number
of staff from each service area should be interviewed, including staff directly
involved in delivering the service. This will ensure expert and on the ground
knowledge within the organisations are drawn upon during the risk
assessments. This should be carried out through:

1. Individually or in a team meeting within a servi  ce area to identify
potential threats and opportunities and assess the risk scores, to the
level of scope determined jointly by the service area manager and
CAPO.

And, where possible:

2. An inter-departmental meeting of service area ma nagers in the
whole organisation , in order to engage and to capture knowledge and
experience across service areas.

The service area managers will review the results of the risk
assessments from the interviews/team meetings. The managers will be
encouraged to comment on the results of the current work and identify
any additional threats and opportunities, particularly where there are
linkages between service areas. These threats and opportunities are to
be assigned risk scores during the meeting through the same method
used during the interviews and team meetings and to allow input from
other service areas on the impacts they see from outside the service
area and the risks for the links between service areas.

Dependant on the size of the organisation and availability of service area

managers, meetings can be set with all service managers within a
Department, Directorate or Local Authority.
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2 Desk-based Survey of Organisation/LSP Objective B ackground

Before the CAPOs are to undertake the risk assessment of the climate risks to
the organisation and/or LSP objectives, the CAPOs are required to
consider/answer the following questions (adapted from Defra 2009) in order to
understand the context of the risk assessment within the organisation and/or

LSP:

vi.

Vil.

viii.

What are the organisation’s and/or LSP functions, mission, aims and
objectives?

Who are the organisation’s and/or LSP’s “customers”?

What outcomes is the organisation and/or LSP aiming to achieve and
over which time periods? (Consider the aims within the time periods of
2020s, 2050s, and 2080s (see below for definitions of time periods)).

What functions, services and/or products do the organisation and/or LSP
provide, in what quantities and/or volumes over what time periods (e.g.
customers/products/services per year)?

What are the principle performance measures for the organisation and/or
LSP?

What is the nature and value of the organisation’s and/or LSP’s assets?

How many people do the organisation employ and/or are involved in
work towards the LSP objectives?

How has the size and nature of the organisation and/or LSP objectives
changed over the last 10 years?

How are the size and nature of the organisation and/or LSP objectives
expected to change over the 2020s, 2050s and 2080s? What are the
assumptions this is based on and what are the main uncertainties or
potential disruptions to this expected change?

3 Desk-based Survey of Potential Impacts

The CAPOs will initially start the service-specific risk assessment by
conducting a desk-based survey of potential threats and opportunities from
changes in the climate, through use of the following:

« Results of the LCLIP studies;

« Websites including UKCIP, Defra, Nottingham Declaration websites;

« Previously identified risks relating to weather and climate in current
corporate risk assessments.

The CAPOs are to include both direct and indirect climate impacts. For
examples, direct risks may include flooding, temperature, whilst indirect risks
may include pollution, health, labour force, behavioural change, social
disorder and population migration.
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The list of general and service specific impacts and risks are provided in the
CAPO Pack for use in the interviews with staff.

4 Screening of Service Areas

All service areas will be screened to ensure assess the potential for high risks
relating to weather and climate impacts, to meet the requirement of a
comprehensive approach for NI 188. The CAPOs conduct a screening of all
service areas to determine the services which are likely to have high threats
and opportunities.

The following five questions will be used to screen service areas, scoring on a
scale of O to 2:

Q1: Does weather directly impact on the service?

Q2: Is the service directly concerned with road networks/ buildings/ soft
estate?

Q3: Are roads networks/ buildings/ soft estate used during the service
delivery?

Q4: Does the service deal with vulnerable people or critical services?
Q5: Is the service located or operate in any flood risk area(s)?
Scoring Scale: 0 = No/ Never; 1 = Maybe / Sometimes; 2 = Yes / Often

The screening of service areas may be conducted by email, telephone or
meetings, with the scores and name of the respondent recorded and collated
for the organisation.

The results of the screening will be used to determine which service areas will
conduct service-specific risk assessments using the NI 188 service area
template, and which service areas will be asked to complete generic risk
assessments, scoring threats and opportunities which have been identified as
applying broadly to all service areas.

To ensure high risk areas have been identified and that potential benefits are
identified and take advantage of within service delivery, it is suggested that all
service areas complete at minimum a generic risk assessment.

5 Individual Interviews and/or Team Meetings with S ervice Area Staff
The 5x5 risk matrix and risk assessment template are to be used through the
following steps. Please find a copy of the step-by-step instructions for the

Council service area in Annex M and a version for the LSP templates. (Please
note the Column letters differ between the Council and LSP templates.)
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Please Note:
« Specific sections of the template are mandatory (blue), and a number of
sections are optional (grey).

« Instructions referring to Column letters are relating to the Template
la,b,c. Please look for appropriate column letter in other templates.

- Before the completion of the spreadsheet, please refer to the
“Instructions for Template Use” and “Template Key” on the first sheet of
the template document.

. Please refer to the “How to describe a risk” document in Annex H and
please find a worked example of the methodology in Annex I.

a) Timescale

The assessments of the “likelihood of occurrence of the consequence” (i.e.
probability) and the “severity of consequence” (i.e. level of affect) of each
consequence of each threat and/or opportunity identified are to be made
using specified criteria for each timescale appropriate to the service area
responsiveness.

During the individual interviews and team meetings the CAPOs will ask for the
staff to initially consider the threats and opportunities within all three
timescales during risk assessment. The timescales to be considered for each
service area are:

. 2020s (2010 — 2039) . 2080s (2070 — 2099)
. 2050s (2040 — 2069) (based on UKCP09)

The service area managers and officers will be able to determine those
timescale(s) relevant to the service area based on the ability of the service to
respond rapidly to changes in weather events and climate. This will include
consideration of the time required to implement adaptive responses and the
length of time the results of decisions will be in place. For example, if a
service area is able to respond rapidly (e.g. provision of meals on wheels) you
may focus only on the first timescale. However, if a service area is only able
to respond in 50 — 100 years (e.g. building a new school) the risk assessment
is to be conducted separately for all timescales.

The CAPOs are provided with the following list of timescales for service areas
to ensure longer timescales are discussed where it is thought there may be
threats and/or opportunities to service areas (Table 1). The CAPOs are to use
this list to aid discussions during the interview.
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Table 1: Expected timescales appropriate for risk a  ssessment of Council
service areas

Expected Appropriate

Service Area Timescales

2020s = 2050s = 2080s

Arboriculture

Land use planning

Corporate property, including schools
Transport planning

Highways fleet

Public transport

Waste disposal (collection with districts)
Waste collection and disposal
Property

Emergency planning

Business continuity

Adult social care

Streetscene

Parks, leisure and tourism
Environmental health

Pest control

Infectious disease

Housing Y Y
Please Note: This list is only to be used as an indication to aid discussions with staff.

<|<|=<|=<

(¥)

<|=<

<|<|=<|=<|=<|<|<]|=<|=<]|=<|=<

<|<|=<|=<|=<|<[<|=<|=<]|<|<|<|<]|=<]|<|<|<]=<

b) UKCPQ9 Scenarios

The UKCPO09 projections include the results of three sets of greenhouse gas
(GHG) emission scenarios; Low, Medium and High':

+ Low emissions: IPCC SRES B1
+  Medium emissions: IPCC SRES A1B
+ High emissions: IPCC SRES AlF1

To incorporate the probabilistic nature of the UKCPQO9 scenarios and the
differences between the three GHG emissions scenarios, UKCIP have
provided ranges of climatic variables for the risk assessment.

For details of the UKCPO09 projections and key findings, please view
Information Sheet 1 UKCP0O9 Scenarios in Annex A.

c) Scope of Risk Assessment

The Service Area manager will decide the scope (receptor categories; climate
change projection timescale; climate variables) for the comprehensive risk
assessment, along with the CAPO and line managers. The local authority or
LSP partner organisation will be able to assess which levels of change in

! Refer to: Climate Change Projections Report (UKCIP 2009a); IPCC Fourth Assessment
Report (AR4) (2007); IPCC Special Report on Emissions Scenarios (SRES) (2000).
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climate change projections will need to be included within the risk
assessment, dependant on the service area and/or objective. For example,
buildings may be included within the risk assessment for Property Services,
and therefore would not be included in risk assessments for each service area
within the Council offices.

Please note:

« At this stage we are completing the first risk assessment of all service
areas and/or objectives. It will be necessary to revise the risk
assessments for areas in which high risks are identified to investigate
this in more detail. During this risk assessment, we will not be attempting
to undertaken an assessment to the level of detail of the 3 Counties
Alliance Partnership (3CAP) Highways Project.

« At this stage the combined effect of more than one impact is not being
investigated. This will be investigated within the development of the
adaptation action plan resulting from NI 188.

« The first completion of the risk assessments will not include the impacts
of trigger points or thresholds, due to the uncertainty in the estimation of
values for each and the lack of consistent definitions. Where risks are
identified as “very high” or “high” (Table D Annex D), current evidence of
trigger points and thresholds will need to be reviewed when considering
adaptation options.

Please Note: For sections d) to g) the LSP objectives instructio ns are in
Annex M due to differences in Column letter references.

d) Identification of Risks

During the interview and/or team meeting with the service area manager and
officers, the CAPOs are to identify and score the threats and/or opportunities
to the service area and/or LSP objective. The CAPOs will use the list of
potential threats and opportunities and impacts provided in the CAPO Pack
during the interview to aid risk identification. Please Note: the list provided is
not exhaustive. The CAPOs are encouraged to ask staff for ideas of any
further threats and/or opportunities.

For each service/LSP objective, the CAPOs are to:

i. Work through the future climatic conditions (Column B) and
corresponding impact categories (Column C) to identify conditions and
impacts which are expected to affect the service area.

Definitions of Impacts: There exist various definitions of certain weather-
related impacts, for example, heat waves can be defined as a period of
over five consecutive days with daily maximum temperatures of 5°C or
more above the average maximum temperature, as recommended by
the World Meteorological Organisation (Frich et al. 2002). Due to the use
of absolute differences from average temperatures to classify heat
waves, the inconsistencies in the availability of definitions for weather
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events and the effect of differences in locations, for this stage of the NI
188 risk assessment the range of values from the UKCPQ9 scenarios will
be used rather than definitions of specific impacts. Please refer to the
Glossary for definitions used within this project.

Identify the threats and/or opportunities (Column D) to the service area
which have the potential to disrupt service delivery resulting from the
impact and the projected future climatic conditions.

Identify the consequences (Column E) of each threat and/or opportunity
by considering the relevant receptor categories (Column F) separately,
i.e. who or what is affected by the consequence.

Identify who or what is affected (the receptor category) (Column F) for
each consequence from the drop-down menu.

Please Note:

vi.

e)

There may be more than one receptor per consequence, please enter
each receptor as a separate row to enable to the assessment of the
impact of the threat and/or opportunity on each receptor separately.

Assign a reference number to each row of the template in the “Id Ref”
(Column A & R), distinguishing between different receptors (roman
numerals), different consequences (letters) and different threats and/or
opportunities (numbers). For example, the 1% receptor of the 1%
consequence of the 1% identified threat or opportunity would be
referenced as 1lai; the 2" receptor of the 1% consequence of the 1%
threat or opportunity as laii; the 1% receptor of the 2" consequence of
the 2" threat or opportunity as 2bi.

Identify any current measures in place which will reduce the likelihood of
the occurrence of the consequence and/or the severity of the
consequence (Column G).

Assessment of Scores of Likelihood & Severity

For each receptor of each consequence, please complete the following:

Confirm timescales to be considered (Columns H to P)

Assess “likelihood of occurrence of consequence” score using Table A
(Annex A) for each timescale separately (Column H to J), entering the
score (1 — 5) from the drop-down menu into the risk assessment
template and noting reason for assignment in notes column (Column S).

Assess “severity of the consequence of the threat or opportunity” score
using Table B (Annex B) for each timescale separately (Column K to
M), entering the score (1 — 5) from the drop-down menu into the risk
assessment template and noting reason for assignment in notes column
(Column S).

East Midlands NI 188 Planning to Adapt Project 2009 NI 188 Risk Assessment Methodology v.1 7



Please Note:

f)

The assessment of (ii) and (iii)) are to be conducted separately. For (ii)
please consider the likelihood of occurrence of the consequence,
regardless of the severity of the consequence. For (iii) please consider
the severity of consequence, regardless of the likelihood of occurrence of
the consequence.

Please consider the current state of the service assets and systems
when completing the risk assessment to identify the Residual Risk (See
Glossary). For example, consider the current state of insulation and air
circulation in buildings when assessing the impact of heat waves.

The reason for the assignment of the score for each is to be noted in the
risk assessment notes column in the template. This is essential to enable
comparison of assignments in regional review of the assessment and to
inform future reviews of the risk assessment. The definitions for
probability of occurrence are quite short. However, because the impact
(consequence) of the risk, should it occur, can be much wider, we have a
more comprehensive set of definitions.

Calculation of Risk Score

The score levels assigned to the “likelihood of consequence” and “severity of
impact” are multiplied to provide the risk score:

9)

Risk Score = Likelihood of Consequence x Severity o f Impact

The template has been set up to automatically calculate the risk score in
the appropriate timescale column (Column N — P). Please view the 5x5
risk matrix (Table C Annex C) to see the relation between the “likelihood
of consequence”, “severity of impact” and risk number scores. Please
Note: initially the cells for the Risk Score are to be fi  lled in as green
as the cells will only change to yellow, orange and red automatically due

to the limit of 3 categories in the conditional format.

Match the risk score to the risk category in (Table D Annex D) and
colour the risk score box in the appropriate colour for the category.

Indicate whether the consequence is a threat or an opportunity by
selecting either the “-“ or “+” sign, respectively (Column Q).

Optional Information

Within the risk assessment template a number of columns are optional
(Columns T — Z; in grey). Please Note: The additional information gathered in
these columns will inform the development of the Adaptation Action Plan,
during work towards higher levels of NI 188. Therefore, where possible,
please fill in the additional columns where the information is highlighted in the
interviews and/or available through previous work. Where information is

East Midlands NI 188 Planning to Adapt Project 2009 NI 188 Risk Assessment Methodology v.1 8



provided on costs (Column U) and resource requirements (Column V, a drop-
down menu), please note the accuracy of the information (e.g. expected
range, estimate, initial quote, final quote).

h) Date to Review Risk Rating

The risk assessments of vulnerability of service areas and/or objectives will
need to be reviewed on a regular basis. For each service area and/or LSP
objective, please indicate the review period for the risk assessment (top right
on template). The timing of review of the risk assessments should consider:

- ability of the service and/or LSP objective to respond to changes in
weather events and climate (response time)

« timing of decision-making processes, policy reviews and investment in
the organisation

« required implementation period for adaptive responses

+ length of time the results of decisions will be in place

+ projected changes in climate

« implementation of adaptive responses

The risk assessment for NI 188 is based on the projected changes in climatic
variables provided by UKCIP from the UKCPQ9 scenarios. Upon the release
of future updates and scenarios from UKCIP, the risk assessments will be
reviewed where there are differences in the projected changes of the climate
variables which are likely to alter the relative assignment of risk levels and
priority areas for action.

Where possible, it would be beneficial to include the NI 188 risk assessments
within the risk assessments conducted as part of the annual or 6-monthly
review of the Strategic Delivery Plans, in order to embed climate change
adaptation in to the organisation’s processes.

During the next review of the risk assessments, it is suggested that the threats
and opportunities resulting in impacts relating to mental health of staff,
customers/citizens and society in general (social/people category) be
considered, due to the addition of a scale of mental health-related issues
within Table B in March 2010.

)] Summarising the Risk Assessments

Upon the completion of the risk assessment, a summary table can be filled in
for the organisation identifying areas with High, Medium and Low risks (Table
2). The tables are to be produced separately for each time period for the
organisation and/or LSP objectives (2020s, 2050s, 2080s).

Within the risk assessment template, a sheet is provided to collate the risk
level assignments across the local authorities, LSP objectives, LSP
organisations and all NI 188 risk assessments across the region (Please see
Sheets 1c, 2d, 4d & 5, respectively). These templates will be completed
during the peer-review exercise, and amended as required.
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Table 2: Summary of Climate Change Risks within Org

Environmental Health
Health & Safety
Building Control
Development Control

etc...

Community
Services

Education

CYPS

Inclusion

Business Area
ASSHH

Corporate
Services

Development

anisation for the 2020s (Example)
Climate Change Risk

Heatwave @ Flooding etc..

<L

etc..

Please Note: names and figures in this example are  fictional
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6 Peer-Review of Service Area & LSP Objective Risk  Assessments
(December 2009)

Following the risk assessment of service areas and LSP objectives, the
partnership will review the risk assessments across all local authorities and/or
LSP objectives and/or LSP partner organisations to ensure consistency in the
assignment of levels of risk probability and impact.

The peer-review panel will include the local authority line managers and
officers conducting the risk assessments, the CAPOs, the Co-ordinator of
Climate East Midlands (Regional Climate Change Partnership) and where
available representatives from EMIEP and UKCIP. The Co-ordinator of
Climate East Midlands will chair the peer-review workshop.

The review could take a 10% sample of the risks identified for each of the four
risk level categories: Very High, High, Medium, and Low (Table D Annex D).
The assigned risk levels of the 10% sample would be compared across all
local authorities/LSPs for individual receptors, consequences and threats and
opportunities. The next steps would be dependant on the findings of the
comparison:

- If the risk levels have been assigned consistently, the reviewers would
assume that all risk levels (Table C Annex C) have been assigned
using the matrix in a consistent manner across the region, and no
further risks would be reviewed.

« If the same or similar consequences on the same receptors in similar
conditions are assigned risk numbers (Table C Annex C) which mean
that they are assigned to different risk categories (Table D Annex D),
all risk assignments would be reviewed. This may be undertaken
through division of the identified risks into subgroups of the peer-review
panel.

An alternative method of review would be to collate the scores for similar
threats and opportunities in one template sheet and compare the scoring to
determine if there are threats and/or opportunities which have been scored
differently where there is not a valid reason for differing scores, taking note of
differences between local authority areas. The method of review will be
selected during the project.

7 Risk Descriptions
For each threat or opportunity identified as a Very High Risk or a High Risk,
the organisation will complete a Risk Description based on the ALARM Risk

Management Standard 2002 (Table 3, Page 12). The template for the Risk
Description will be developed during the project.
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Table 3: Risk Description from the ALARM Risk Manag ement Standard
(Extract 2002)

1. Name of Risk

2. Scope of Risk Qualitative description of the events, their size, type, number
and dependencies
3. Nature of Risk Eg. Strategic, operational, financial, knowledge or compliance
4. Stakeholders Stakeholders and their expectations
5. Quantification of Risk Significance and Probability
6. Risk Tolerance/ Loss potential and financial impact of risk
Appetite Value at risk

Probability and size of potential losses/gains
Obijective(s) for control of the risk and desired level of

performance
7. Risk Treatment & Primary means by which the risk is currently managed
Control Measures Levels of confidence in existing control
Identification of protocols for monitoring and review
8. Potential Action for Recommendations to reduce risk
Improvement
9. Strategy and Policy Identification of function responsible for developing strategy
Developments and policy

(Extract from Table 4.2.1 — Risk Description. ALARM 2002)

8 Adaptation Action Plan

The results of the risk assessment are to be used to develop the NI 188
Adaptation Action Plan. The regional methodology for the development of the
Adaptation Action Plan will be developed following the completion of the risk
assessments.

a) NI 188 Level 2 Criteria

In order to achieve Level 2 of National Indicator, NI 188, is it necessary to
begin to identify adaptation measures and begin to put in place adaptive
measures by the end of March 2010. It will therefore be beneficial to complete
the optional (grey) sections of the template where information is discussed
during the interviews. For further information, please refer to the guidance
document for NI 188 (LRAP 2009).

b) Categorisation of Climate Risks
Following the assignment of risk scores the threats and opportunities are
grouped into Very High, High, Medium and Low risks based on the matrix

score and colour (Column O - Q) (Table D Annex D). Each very high or high
risk can be further categorised into the groups outlined in Table 4.
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Table 4: Categorisation of Risks (Categories from D  efra 2009)

Risk Type Category Assignment
e Physical risk e Yes e No
. . e Extrinsic e Regulatory
e Operational risk e Intrinsic e Liability
- . e Sudden e Transitory
e Timing / Duration e Gradual e Persistent
e Impact e Direct e Indirect

Definitions of the risk type categories will be developed during the project to
ensure consistency across the region.

c) Comparison to Corporate Risk Assessment

The NI 188 LRAP guidance (2009) suggests organisations compare the risk
scores from NI 188 risk assessments to their own corporate risk register. This
process will enable the priority of the threats and opportunities identified
relating to weather and climate events to be compared to the priority of other
risks the organisation is exposed to. This information can be utilised in the
organisation’s decision-making processes, particularly in relation to the
current and future allocation of financial and human resources.

The NI 188 risk assessment methodology and template were developed
based on the Rutland County Council Corporate Risk Strategy, the Derbyshire
County Council Risk and Issues Management Approach and the Leicester
Adaptation Action Plan, in addition to other risk assessment methodologies.
Due to the basis of the methodology on local authority risk assessment
methodologies, it is expected that the resulting risks identified and scored will
be comparable to those identified and scored through the organisation’s
corporate risk assessment method.

In order to compare the scores from the NI 188 risk assessment and the
organisation’s own corporate risk assessment the following steps are to be
followed:

1. Compare and match the scoring categories of the NI 188 (Annex C & D)
and corporate methodologies by comparing the scoring matrices, to
produce a conversion matrix to convert scores between the risk
assessment methodologies.

2. Convert the NI 188 scores (of likelihood and severity separately) into
scores from the corporate methodology using the conversion matrix.

3. Compare the risk categories of the NI 188 methodology (Very High,

High, Moderate and Low, see Annex C & D) and the corporate
methodology.
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4. Compare the categories of “who or what might be affected” (Column F of
the service area template, Annex O) within the NI 188 methodology to
the categories used during the corporate risk assessments. Where there
are differences in the categories considered during the risk assessments,
e.g. where there are categories within the corporate methodology which
are not included within the NI 188 methodology, it may be advisable to
assess the potential impact of the threats and opportunities identified on
the additional group(s) and to identify and score any additional threats
and opportunities resulting from the weather and climate types
considered within the NI 188 risk assessment.

5. Where the risk scores under the two methodologies lead to similar
categorisation of the risks, e.g. risks considered as high priorities for
immediate action within the corporate methodology match to “Very High”
risks within the NI 188 methodology, it may be assumed that risks
identified and scores using the NI 188 methodology are comparable
directly to risks identified and scored using the corporate risk
assessment methodology, once the NI 188 scores are converted into
corporate scores using the conversion matrix.

Please Note: Where the corporate risk assessment methodology greatly
differs from the NI 188 risk assessment methodology, including in terms of
the levels of scoring for the likelihood and severity of the threat or
opportunity and the potential impact groups which are considered, it is
advisable to use the corporate risk assessment methodology to identify and
score the risks relating to weather and climate, in order to compare the
scoring of the risks identified through the NI 188 methodology to other
corporate risks.
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9 Resources

Department for Energy and Climate Change (DECC)
Government department designated with energy efficiency, renewable energy
and climate change: http://www.decc.gov.uk/

Department for Environment, Food and Rural Affairs (Defra)
Government department designated with climate change adaptation:
http://www.defra.gov.uk/environment/climatechange/index.htm

Intergovernmental Panel on Climate Change (IPCC)
Panel of international scientists: http://www.ipcc.ch/

Nottingham Declaration on Climate Change

Nationally recognised pledge Local Authorities can sign to make a
commitment to their local community to address the causes and
consequences of climate change:
http://www.energysavingtrust.org.uk/nottingham

UK Climate Impacts Programme (UKCIP)

UK organisation funded to facilitate the transfer of knowledge of climate
change impacts between research and academia to organisations and
businesses: http://www.ukcip.org.uk/

UKCPQ9 Defra (Introduction)
Introductory information about the UKCPO09 climate change scenarios:
http://ukcp09.defra.gov.uk/

UKCPQ9 Scenarios (Technical Information)

Website including publications and data aimed at audiences including
awareness raising campaigns, decision-makers and officers requiring data on
specific climate variables over specified time and spatial scales. Data and
reports are arranged into key messages, pre-defined maps, publications and
access to the full scenario data and the weather generator:
http://ukclimateprojections.defra.gov.uk/

UKCPOQ9 E-learning via Moodle

Sign up to the tool to access the E-learning facility, which provide guidance
through the generation of data requests to the interpretation of data:
http://moodle.ukcip.org.uk/login/index.php
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11 Glossary
Adaptation

Adjustment in natural or human systems in response to actual or expected climatic
stimuli or their effects, which moderates harm or exploits beneficial opportunities.
Various types of adaptation can be distinguished:

« Planned adaptation is the result of a deliberate policy decision, based on an
awareness that conditions have changed or are about to change, and that action
is required to maintain, or achieve, a desired state.

 Reactive adaptation is adaptation that takes place in response to the
consequences of a particular event.

- Anticipatory adaptation is that which takes place before impacts of climate
change are observed

« Spontaneous (or autonomous) adaptation does not constitute a conscious
response to climatic stimuli, but is triggered by ecological changes in natural
systems, and by market or welfare changes in human systems. (UKCIP 2009)

Adaptation assessment

The practice of identifying options to adapt to climate change and evaluating them in
terms of criteria such as availability, benefits, costs, effectiveness, efficiency and
feasibility. (UKCIP 2009)

Adaptation to climate change

Actions to reduce the vulnerability of a system to the negative impacts of anticipated
human-induced climate change. (UKCIP 2009)

Adaptation to climate variability

Involves taking action to reduce vulnerability to short-term climate shocks. Often,
adaptation to climate variability will also result in adaptation to climate change. The
objective of adaptation is to reduce vulnerability to climate change and variability, and
enhance the capability to capture any benefits of climate change. (UKCIP 2009)

Adaptation measures

Refer to actual adjustments, or changes in decision environments, which might
enhance resilience or reduce vulnerability to observed or expected changes in
climate. (UKCIP 2009)

« No-regrets options will deliver benefits that exceed their costs, whatever the
extent of climate change. These should always be implemented where they exist.
For instance, if you are already experiencing weather-related problems, then
cost-effective actions to deal with them should be no regret options. No regret
options are particularly suitable for the near term as they can deliver obvious and
immediate benefits, and can provide experience on which to build further climate
risk assessments. See the BRAIN for examples of such options.

« Low-regrets options yield large benefits for relatively low costs and seek to

maximise the return on investment when certainty of the associated risks is low.
See the BRAIN for examples of such options.
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« Win-win options enhance your adaptive capacity (ie. they reduce climate risks
and exploit positive opportunities) whilst also contributing to the achievement of
other social, environmental or economic outcomes. See the BRAIN for examples
of such options.

» Flexible or adaptive management options are important means of for handling
uncertainties. Flexible management involves putting in place incremental
adaptation options, rather than undertaking large-scale adaptation in one step,
making the best decision at each decision point and reviewing the performance of
previous decisions. A decision to delay the implementation of an adaptation
measure can also be a legitimate risk management strategy. Delaying can buy
time for further information gathering (BAC), and can help reduce the risk of
under- or over-adapting as better information on climate risk may become
available, allowing you to make a better informed decision. See the BRAIN for
examples of such options.

« Conscious decision to do nothing is the most basic response but MAY be
legitimate and appropriate in the case of low priority impacts or in situations
where climate risks are outweighed by non-climate factors. It may also be
appropriate for more significant impacts where no obvious adaptation response
can be clearly identified, or where there are prospects that other factors may
change future circumstances. However, a decision to do nothing should not be
the default position, and should only be reached after careful consideration of
your climate risks and adaptation options. Such a decision must also be
continually monitored and reviewed to ensure nothing has changed that requires
you to change your position. (UKCIP 2009b)

Adaptive capacity

Inherent capacity of a system or population to adjust to climate climate impacts or
climate change, to moderate potential damages, exploit opportunities, and cope with
the consequences. (UKCIP 2009)

Baseline/reference

The baseline (or reference) is the state against which change is measured. It might
be a ‘current baseline’, in which case it represents observable, present-day
conditions. It might also be a ‘future baseline’, which is a projected future set of
conditions excluding the driving factor of interest. Alternative interpretations of the
reference conditions can give rise to multiple baselines. (IPCC WGII 2007)

Central estimate

The level at which half of possible outcomes lie above and half below; often referred
to as the median. (Met Office 2009)

Climate

Climate in a narrow sense is usually defined as the ‘average weather’, or more
rigorously, as the statistical description in terms of the mean and variability of
relevant quantities over a period of time ranging from months to thousands or millions
of years. These quantities are most often surface variables such as temperature,
precipitation, and wind. Climate in a wider sense is the state, including a statistical
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description, of the climate system. The classical period of time is 30 years, as defined
by the World Meteorological Organization (WMO). (IPCC WGII 2007)

Climate change

Climate change refers to any change in climate over time, whether due to natural
variability or as a result of human activity. This usage differs from that in the United
Nations Framework Convention on Climate Change (UNFCCC), which defines
‘climate change’ as: ‘a change of climate which is attributed directly or indirectly to
human activity that alters the composition of the global atmosphere and which is in
addition to natural climate variability observed over comparable time periods’. See
also climate variability. (IPCC WGII 2007)

Climate change risk

Additional risk to investments (such as buildings and infrastructure) and actions from
potential climate change impacts. (UKCIP 2009)

Climate prediction

A climate prediction or climate forecast is the result of an attempt to produce an
estimate of the actual evolution of the climate in the future, e.g., at seasonal, inter-
annual or long-term time scales. See also climate projection and climate (change)
scenario. (IPCC WGII 2007)

Climate projection

The calculated response of the climate system to emissions or concentration
scenarios of greenhouse gases and aerosols, or radiative forcing scenarios, often
based on simulations by climate models. Climate projections are distinguished from
climate predictions, in that the former critically depend on the emissions/
concentration/radiative forcing scenario used, and therefore on highly uncertain
assumptions of future socio-economic and technological development. (IPCC WGII
2007)

Climate change scenario

A plausible and often simplified representation of the future climate, based on an
internally consistent set of climatological relationships and assumptions of radiative
forcing, typically constructed for explicit use as input to climate change impact
models.A'climate change scenario’ is the difference between a climate scenario and
the current climate. (IPCC WGII 2007)

Consequence — the end result or effect caused by a situation or event. In order to
undertake a risk assessment, it is necessary to make a quantitative, or qualitative,
estimate of the magnitude of the consequence(s) of an event. Note that there will
typically be a range of consequences for different receptors affected by a weather
event or the impact of a climate change. (LRAP 2009)

Drought
The phenomenon that exists when precipitation is significantly below normal

recorded levels, causing serious hydrological imbalances that often adversely affect
land resources and production systems. (IPCC WGII 2007)
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Emission scenarios

A plausible representation of the future development of emissions of substances that
are potentially radiatively active (e.g., greenhouse gases, aerosols), based on a
coherent and internally consistent set of assumptions about driving forces (such as
demographic and socio-economic development, technological change) and their key
relationships. In 1992, the IPCC presented a set of emissions scenarios that were
used as a basis for the climate projections in the SecondAssessment Report. These
emissions scenarios are referred to as the 1S92 scenarios. In the IPCC Special
Report on Emissions Scenarios (SRES) (Naki¢enovi¢ et al., 2000), new emissions
scenarios — the so-called SRES scenarios — were published. (IPCC WGII 2007)

Extreme weather event

An event that is rare within its statistical reference distribution at a particular place.
Definitions of ‘rare’ vary, but an extreme weather event would normally be as rare as
or rarer than the 10" or 90th percentile. By definition, the characteristics of what is
called ‘extreme weather’ may vary from place to place. Extreme weather events may
typically include floods and droughts. (IPCC WGII 2007)

Flooding

Fluvial

Fluvial Flooding, this resulting from water overflowing from watercourses. A
watercourse is anything that conveys or may from time to time convey water that is
not a sewer. This rivers, burns, ditches, culverts, canals and aqueducts are all
watercourses whether open or piped. Fluvial flooding generally results from rainfall
with critical rainfall characteristics varying with the size of catchment. Snow melt may
contribute. (Riddel 2004)

Pluvial

Pluvial Flooding. This is the hame now being given to flooding resulting directly from
rainfall. It will be localised in effect and will appear as water flowing over ground, off
fields and so on. It is a particular problem with the introduction of barrier free access
requirements for new buildings. (Riddel 2004)

Hazard

The potential threat to people and the things they value. Environmental events
become hazards once they threaten to affect society and/or the environment
adversely. (AAG: http://www.aag.org/HDGC/www/hazards/glossary/glossary.html -
Tomkpins, e. 2009)

The Met Office lists hazardous weather events to be flooding, extreme heat,
storminess, subsidence, ice/ snow:

Temperature | Rainfall =~ Snowfall ‘.Q"O'I 1 Storm Sea
moisture surge level
Flooding X X X
Extreme
heat X
Storminess X X
Subsidence X X
Ice/ snow X X

(Met Office 2009b)
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Heat island

An urban area characterised by ambient temperatures higher than those of the
surrounding non-urban area. The cause is a higher absorption of solar energy by
materials of the urban fabric such as asphalt. (IPCC WGII 2007)

Heatwave

Heatwaves can be defined as a period of over five consecutive days with daily
maximum temperatures of 5°C or more above the average maximum temperature, as
recommended by the World Meteorological Organisation (Frich et al. 2002). Due to
the use of absolute differences from average temperatures to classify heatwaves, the
inconsistencies in the availability of definitions for weather events and the effect of
differences in locations, for this stage of the NI 188 risk assessment the range of
values from the UKCPQ9 scenarios will be used at present rather than definitions of
specific impacts. (NI 188 Risk Assessment methodology 2009)

Ignorance

“This applies in circumstances where there not only exists no basis for the assigning
of probabilities (as under uncertainty), but where the definition of a complete set of
outcomes is also problematic. In short, it is an acknowledgement of the possibility of
surprises. Here, it is not only impossible to rank the options but even their full
characterisation is difficult. Under a state of ignorance (in this strict sense), it is
always possible that there are effects (outcomes) which have been entirely excluded
from consideration” (Stirling, 1999: 17 —> Tompkins, E. 2009)

Impact

The effects of climate change on natural and human systems. Depending on the
consideration of adaptation, one can distinguish between potential impacts and
residual impacts:

- Potential impacts : all impacts that may occur given a projected change in
climate, without considering adaptation.

» Residual impacts : the impacts of climate change that would occur after
adaptation. See also aggregate impacts, market impacts, and non-market
impacts. (IPCC WGII 2007)

Intense rainfall days

An intense rainfall amount is the value reached that provides the uppermost 10% (or
90th guantile) of the total seasonal precipitation. (UKCIP 2009)

LCLIP

Local Climate Impacts Profile is a resource that Local Authorities can compile so that
they better understand their exposure to weather and climate. It is based on evidence
of a locality’s vulnerability to recent severe weather events and in particular how
these events affected a local community as well as the authority’s assets and
capacity to deliver services. (LRAP, 2009)
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LRAP

Local and Regional Adaptation Partnership Board — a joint partnership of various
local and regional organisations (UKCIP, Environment Agency, Natural England,
Nottingham Declaration, Local Government Association, Government Offices,
Regional Development Agencies, Local Strategic Partnerships, Regional Climate
Change Partnerships and Defra) chaired by Government Office for London who have
come together to support delivery of adaptation at the local and regional level. Details
of the Board and its programme of work can be obtained via the Government Offices.
(LRAP, 2009)

Likelihood
The likelihood of an occurrence, an outcome or a result, where this can be estimated

probabilistically, is expressed in this Report using a standard terminology, defined in
the Introduction. See also uncertainty and confidence. (IPCC WGII 2007)

Table 4. Likelihood Scale.

Terminology Likelihood of the occurrence/ outcome
Virtually certain > 99% probability of occurrence

Very likely = 90% probability

Likely = 66% probability

About as likely as not 33 to 66% probability

Unlikely < 33% probability

Very unlikely = 10% probability

Exceptionally unlikely < 1% probability

(IPCC WGI 2007)

Mitigation

An anthropogenic intervention to reduce the anthropogenic forcing of the climate
system; it includes strategies to reduce greenhouse gas sources and emissions and
enhancing greenhouse gas sinks. (IPCC WGII 2007)

NI188

Rationale

To ensure local authorities are sufficiently prepared to manage risks to service
delivery, the public, local communities, local infrastructure, businesses and the
natural environment from a changing climate, and to make the most of new
opportunities. The indicator measures progress on assessing and managing climate
risks and opportunities, and incorporating appropriate action into local authority and
partners’ strategic planning. The impacts might include increases in flooding,
temperature, drought and extreme weather events. These could create risks and
opportunities such as: impacts to transport infrastructure from melting roads or
buckling rails, increases in tourism, increased damage to buildings from storms,
impacts on local ecosystems and biodiversity, scope to grow new crops, changing
patterns of disease, impacts on planning and the local economy and public health.
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Level 0: Getting Started

The Authority has begun the process of assessing the potential threats and
opportunities across its estate and services (for example, flood and coastal resilience
plans, emergency planning, community risk registers/strategies etc) and has
identified and agreed the next steps to build on that assessment in a systematic and
coordinated way.

Level 1: Public commitment and impacts assessment; Assembling and
evidence base

The Authority has made a public commitment to identify and manage climate related
risk. It has undertaken a local risk-based assessment of significant vulnerabilities and
opportunities to weather and climate, both now and in the future. It can demonstrate
a sound understanding of those not yet addressed in existing strategies and actions
(e.g. in land use planning documents, service delivery plans, flood and coastal
resilience plans, emergency planning, community risk registers/strategies etc). It has
communicated these potential vulnerabilities and opportunities to department/service
heads and other local partners and has set out the next steps in addressing them.

Level 2. Comprehensive risk assessment (with prioritised action in some
areas)

The Authority has undertaken a comprehensive risk based assessment of
vulnerabilities to weather and climate, both now and in the future, and has identified
priority risks for its services. It has identified the most effective adaptive responses
and has started incorporating these in council strategies, plans, partnerships and
operations (such as planning, flood management, economic development, social
care, services for children, transport etc). It has begun implementing appropriate
adaptive responses in some priority areas. In its role as a community leader the
council has started working with its LSP encouraging identification of major weather
and climate vulnerabilities and opportunities that affect the delivery of the LSP’s
objectives

Level 3: Comprehensive action plan (and prioritised action in 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.

Level 4: Implementation, monitoring and continuous review

The Authority and LSP are implementing the comprehensive adaptation action plan
across the local authority area, and there is a robust process for regular and
continual monitoring and review to ensure progress with each measure and updating
of objectives. The Authority and LSP are taking appropriate adaptive responses.
(LRAP, 2009)
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Percentile

The value below which falls a specified percentage (e.g. 90%) of a set of values. The
10th and 90th percentile values are commonly used to define the thresholds for
extreme events. For example, the 90th percentile daily-average temperature is that
which is exceeded on only one day in ten. Also see guantile. (UKCIP 2009)

Probabilistic projections

Probabilistic projections assign a probability to different possible climate change
outcomes, recognising that (a) we cannot give a single answer and (b) giving a range
of possible climate change outcomes is better, and can help with making robust
adaptation decisions, but would be of limited use if we could not say which outcomes
are more or less likely than others. (UKCIPQ9 2009)

Projection

The potential evolution of a quality or set of quantities, often computed with the aid of
a model. Projections are distinguished from predictions in order to emphasise that
projections involve assumptions — concerning, for example, future socio-economic
and technological developments, that may or may not be realised — and are therefore
subject to substantial uncertainty. See also climate projection and climate prediction.
(IPCC WGII 2007)

Receptors

Represent important aspects of the exposure unit. In some cases, the exposure unit
and receptor may be synonymous. (UKCIP 2009)

Risk
is a function of two variables: the probability of an impact and the magnitude of an
impact — both of which are known (Stirling, A. 1999 — Tompkins, E. 2009)

Risk based adaptation approach

Pedigree: developed from “Hazards approach” or “the Hazards paradigm”

Aim: to manage the technological and environmental hazards facing society (Burton,
et al. 1993; White 1986).

Approach: identifying the most significant climatic drivers affecting a place or
economic sector, estimating the probability of exposure and likelihood of damage
(risk) and assessing the most cost-effective and expedient means of reducing that
risk to a level perceived as tolerable to the society exposed.

Policy focus: driven by known risks, or risks to which a certain degree of certainty can
be calculated, and thus has an advantage of political expediency and the appearance
of economic efficiency

(Tompkins, E. 2009)

Residual risk

The risk that remains after risk management and adaptation to (e.g.) climate. (UKCIP
2003 — NI 188 Risk methodology).
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Risk assessment

The structured analysis of hazards and impacts to provide information for decision
making. Risk assessment usually relates to a particular exposure unit which may be
individual, population, infrastructure, building or environmental asset etc. The
process usually involves identifying hazards that could have an impact, assessing the
likelihoods and severities of impacts, and assessing the significance of the risk,
which is usually related to the probability multiplied by the severity of the impact.
(UKCIP 2009)

Scenario

A plausible and often simplified description of how the future may develop, based on
a coherent and internally consistent set of assumptions about driving forces and key
relationships. Scenarios may be derived from projections, but are often based on
additional information from other sources, sometimes combined with a ‘narrative
storyline’. See also climate (change) scenario, emissions scenario and SRES. (IPCC
WGII 2007)

SRES

The storylines and associated population, GDP and emissions scenarios associated
with the Special Report on Emissions Scenarios (SRES) (Naki¢enovi¢ et al., 2000),
and the resulting climate change and sea-level rise scenarios. Four families of socio-
economic scenario (Al, A2, B1 and B2) represent different world futures in two
distinct dimensions: a focus on economic versus environmental concerns, and global
versus regional development patterns. (IPCC WGII 2007)

Uncertainty

An expression of the degree to which a value (e.g., the future state of the climate
system) is unknown. Uncertainty can result from lack of information or from
disagreement about what is known or even knowable. It may have many types of
sources, from quantifiable errors in the data to ambiguously defined concepts or
terminology, or uncertain projections of human behaviour. Uncertainty can therefore
be represented by quantitative measures (e.g., a range of values calculated by
various models) or by qualitative statements (e.qg., reflecting the judgement of a team
of experts). See also confidence and likelihood. (IPCC WGII 2007)

Threshold

The level of magnitude of a system process at which sudden or rapid change occurs.
A point or level at which new properties emerge in an ecological, economic or other
system, invalidating predictions based on mathematical relationships that apply at
lower levels. (IPCC WGII 2007)

Vulnerability

Vulnerability is the degree to which a system is susceptible to, and unable to cope
with, adverse effects of climate change, including climate variability and extremes.
Vulnerability is a function of the character, magnitude, and rate of climate change
and variation to which a system is exposed, its sensitivity, and its adaptive capacity.
(IPCC WGII 2007)

East Midlands NI 188 Planning to Adapt Project 2009 NI 188 Risk Assessment Methodology v.1 25



Weather

Refers to the state of the atmosphere with regard to temperature, cloudiness, rainfall,
wind, and other meteorological conditions. (UKCIP 2009)

Wider range
The wider range as referred to in the ‘Key findings all scenarios’ refers to the range of

probabilistic projections that fall between the 10" Percentile of the low emissions
scenario and the 90" Percentile of the high emissions scenario.

Glossary Sources

IPCCWGII, 2007, online,
http://www.ipcc.ch/publications and data/publications ipcc fourth assessment rep
ort wg2 report impacts adaptation and vulnerability.htm

IPCCWGI, 2007, online,
http://www.ipcc.ch/publications and data/publications ipcc fourth assessment rep
ort wgl report the physical science basis.htm

LRAP, 2009, ‘Adapting to Climate Change — Guidance notes for N1188, online,
http://lwww.lga.gov.uk/lga/aio/1382855

Met Office, 2009, ‘Climate Change glossary’, online,
http://www.metoffice.gov.uk/climatechange/quide/glossary/

Met Office, 2009b, ‘UK Climate Projections 2009 (UKCPO09) business advice’, online,
http://www.metoffice.gov.uk/climatechange/quide/ukcp/business advice/

NI 188 Risk methodology

Riddel, J. 2004, ‘ARGYLL & BUTE COUNCIL - PLANNING AND FLOODING’,
Online, http://www.argyll-bute.gov.uk/localplans/other docs/11%20-
%20PIlanning%20and%20Flooding.pdf

Tompkins, E., 2009 — Information taken out of personal lecture notes

UKCIP, 2009, ‘Glossary’, Online,
http://www.ukcip.org.uk/index.php?option=com content&task=view&id=234&ltemid=
556

UKCIP, 2009b, Adaptation Wizard, online,
http://www.ukcip.org.uk/index.php?ltemid=253&id=128&option=com content&task=vi
ew
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Annex A Likelihood of Consequence Definition

Table A: Description and definitions of PROBABILITY or likelihood of

the consequence of the threat or opportunity occurr ing
_ . Probability Scale /
Description Descriptor (%) Ll
May oceur only in exceptional Highly unlikely | 0 — 20% 1
circumstances
Fairly likely to occur at some
time, or in some Rea§onably 21 — 40% 2
: likely
circumstances
Equal chance of occurring or | o bonee |41 — 60% 3
not occurring
_W|II pr(_)bably occur at some Highly likely 61 — 80% 4
time, or in most circumstances
IS expected to occur in most Almost certain | 81 — 100% 3)
circumstances

Please Note: The descriptor and probability have been taken from Rutland County
Council's Health & Safety risk assessment methodology.
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Annex B Severity of the Consequence Definition

The categories of receptors considered within the NI 188 risk assessment are:

+ Assets or Property « Contractual/Supplier « Customer/Citizen « Economic
« Environmental « Financial « Governance + Legal

« Legislative « Logistics/Infrastructure - Partnership/Contractual « Political

+ Professional/Managerial + Reputation « Social/people « Staff

Technological

During the risk assessment, the consequence is assigned a level of severity based on the qualitative scales of severity categories
listed in Table B. In the assessment, the threat or opportunity is assigned the highest severity level of all the categories, whilst the
consequence on each receptor category is scored separately. Please note: The level of impact is to be assessed based on the
assumption that the threat or opportunity does occur.

The receptor categories listed next to the consequence levels are given as an indication of potential areas affected. Table B
includes examples of scoring levels for threats only; opportunities should be scored using a similar scale.
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Table B: Description and Definitions of Severity of

consequence occurs

Possible Receptor Category

1

the Consequence of the Threat or Opportunity, assu

2

3

ming the

5

“Who or What is Affected”

Professional/Managerial,
Reputation;
Partnership/Contractual;
Political

No or insignificant
disruption to internal
business. No loss of
service delivery. No
effect on LSP
objectives.

Insignificant Minor

Minor disruption to
internal business only.
No loss of service
delivery. No effect on
LSP objectives.

Moderate

Moderate disruption to
service/objective,
which would affect
customers (loss of
service delivery for no
more than 48 hours)
and/or delivery of LSP
objectives.

Major disruption to
service/objective, with
serious damage to
organisation’s ability
to deliver services
(loss of service
delivery for more than
48 hours but less than
seven days) and/or
damage to ability to
deliver LSP
objectives.

Catastrophic

Service/objective
unlikely to survive, or
loss of service
delivery and/or LSP
objective delivery for
more than 7 days.

Legislative;
Governance

No or insignificant
disruption to statutory
duties.

Minor disruption to
statutory duties.

Moderate disruption to
statutory duties, which
is noticeable to the
public (customers).

Major disruption to
statutory duties.

Loss of delivery of
statutory duties for
more than 7 days.

Partnership/Contractual;
Contractual/Supplier

No or insignificant
disruption to
partnership or
contractual work.

Minor disruption to
partnership or
contractual work.

Moderate disruption to
partnership or
contractual work,
which is noticeable to
the public
(customers).

Major disruption to
partnership or
contractual work.

Loss of delivery of
partnership or
contractual work for
more than 7 days.
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Table B: Description and Definitions of Severity of
conseqguence occurs

the Consequence of the Threat or Opportunity, assu  ming the

Possible Receptor Category 1 \ y \ 3 5

“Who or What is Affected”

Customer/Citizen;
Staff;
Social/People

Insignificant Minor

No injuries or minor
injury not requiring
first aid assistance to
members of the public
(customers) and/or
staff (i.e. cuts and
abrasions, minor skin
or eye irritations, etc;
resulting in no lost
time).

Minor injury to
members of the public
(customers) and/or
staff (first aid
treatment required;
resulting in one to
three days lost).

Moderate

Violence or serious
injury or industrial
disease (medical
treatment required)
inflicted on members
of the public
(customers) and/or
staff (i.e. deep
wounds, fractures,
scalds, burns, eye
injuries, etc; resulting
in more than three
days lost. Reportable
injury under
RIDDOR.).

Extensive / multiple
injuries / serious injury
/ industrial disease
with long term medical
effects inflicted on
members of the public
(customers) and/or
staff (i.e. loss of
fingers, toes, damage
to eyes, serious
medical effects;
resulting in weeks or
months off work,
hospitalisation,
reportable injury under
RIDDOR).

Catastrophic

Major injury or fatality
of members of the
public (customers)
and/or staff (i.e. loss
of limbs, sight,
hearing, long term
illness or death;
resulting in permanent
disablement or long
term absence,
reportable injury under
RIDDOR).

Customer/Citizen;
Staff;
Social/People

No or unperceivable
impact on mental
health

Minor impact on
mental health, e.qg.
leading to low-level
stress which is not
having an impact on
work productivity or
social interaction
perceivable by a third
party, but having an
impact on person
affected.

Moderate impact on
mental health, e.qg.
leading to reduced
work productivity,
change in behaviour
and social interactions
visible to third party

Serious impact on
mental health, e.g.
leading to absence
from work, reduced
social activity and
interaction

Major impact on
mental health, e.g.
leading to long-term
absence from work
and/or social long-
term detrimental
impact on social
interactions/activity.
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Table B continued: Description and definitions of S

consequence occurs

Receptor Category

1 2

3

everity of the Consequence of the Threat or Opportu

nity, assuming the

5

“Who or What is Affected” B

Insignificant

No disciplinary action

Requires verbal

warning (disciplinary

L Moderate

Requires written
warning (disciplinary

Requires dismissal

| Catastrophic N

Resignation/dismissal

Logistics/Infrastructure

damage to buildings
and/or infrastructure.

buildings and/or
infrastructure.

buildings and/or
infrastructure.

buildings and/or
infrastructure.

Staff required against staff . ; . ; (disciplinary action) of | of senior management
. action) against the action) against the . .
responsible . . the staff responsible. and/or councillors.
staff responsible staff responsible
Assets/Property: No or insignificant Minor damage to Moderate damage to Major damage to Catastrophic damage

e.g. loss of buildings
and/or infrastructure.

Litigation with minor

Litigation with

Litigation with major

Litigation with

Professional/Managerial

damage.

coverage in local
press).

— moderate reputation
damage.

low national TV
reporting — major
reputation damage.

Leg?‘" . No litigation. cost (financial and/or m_oderf_;lte cost cost (financial and/or cr_;ltastr_opmc cost
Legislation : (financial and/or . (financial and/or
reputation). . reputation). )
reputation). reputation).
. Coverage in national Extensive coverage in
: . Extensive front page .

. Minor reputation . (broadsheet and national press and

Reputation; . o coverage in local ) oo
L No reputation damage (minimal tabloid) press and/or broadsheet editorial

Political; press and/or local TV

and/or national TV
item — catastrophic
reputation damage.

Environmental

No or insignificant
environmental
damage.

Minor damage to local
environment.

Moderate damage to
local environment.

Major damage to local
environment.

Significant local,
national and/or
international
environmental
damage.

Financial;
Economic

No or insignificant
financial loss.

Minor financial loss.

Moderate financial
loss.

Major financial loss.

Catastrophic financial
loss.
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Annex C 5x5 Matrix for NI 188 Risk Assessment

The risk assessment of local authorities, LSP organisations and LSP
objectives are to be completed using the 5x5 matrix in Table C to assign
scores for the likelihood of occurrence of the consequence and the severity of
the consequence of the threat or opportunity, should the threat or opportunity
and consequence occur. It is importance to assign the scores to each axis
individually. Please see Section 4d for details of method of use.

Table C: The 5x5 Matrix for NI 188 Risk Assessment,  scoring of risk
likelihood against severity of impact

Almost 5

Certain

Highly 4

Likely

Even 3

Chance

Likely 2
1
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Insignifi- . . Catastro-

Severity of Consequences
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Annex D Categories of Risk Level & Priority Areas for Action

The risk score assigned to each risk will allocate the risk to a category
dependant on the level of risk and the level of action required. The categories
corresponding to the risk scores of the 5x5 matrix in Table C in Annex C are

listed in Table D.

Table D: Risk Categories & Priority Areas for Actio

Description Descriptor

Very High Risk Red MM

(20-25)

Level / Scale

Requires active management

High impact / High probability: risk requires active
management to manage down and maintain
exposure at an acceptable level

Amber A

A robust contingency plan may suffice together
with early warning mechanisms to detect any
deviation from profile)

Yellow #n

May require some risk mitigation to reduce
likelihood if this can be done cost effectively, but
good housekeeping to ensure the impact remains
low should be adequate. Reassess frequently to
ensure conditions remain same.

Green =

Risks are unlikely to require mitigating actions
but status should be reviewed frequently to
ensure conditions have not changed
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Annex E Generic Impact Types for NI 188 Risk Asses sment

The following list of generic impact types for use in the risk assessment
template (Table E).

Table E: Generic Impact Types for NI 188 Risk Asses sment

Generic Impact Types

Higher summer temperatures
Increasing summer temperatures

Heat waves

Milder winters

Increasing winter temperatures ** | ow temperatures / Cold spells

** Frost / Snow / Ice

Decreasing summer precipitation Drought

Pluvial flooding (flash floods from
rainfall)

Increasing winter precipitation Fluvial flooding (river flooding)

Damp / waterlogged soils

Storms / High winds

Combined climatic effects Lightning

Fog / Mist / Low cloud

Power disruption

: . : Sea level rise
Indirect impacts resulting from

climate change

Climate enforced immigration

Social disorder

Please Note: This list is only to be used as an indication in aid discussions with staff. Staff
working within the service areas will be able to determine the appropriate timescales through
consideration of the speed which with the service area can respond to changes in weather
events and climate and the projected changes in climate variables in the time periods.
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Annex F Climate Variables for NI 188 Risk Assessme

nt

Data is available from the UKCPQ9 scenarios for the following list of climate
variables. Data has been collated for use in the risk assessment template for

the variables highlighted in the Table F.

Table F: Climatic Variables for NI 188 Risk Assessm  ent

UKCPO09 Scenario Climatic Variables | In Template
Mean air temperature Y (Winter and Summer)
Mean daily maximum temperature [Max air temperature] Y (Summer)
Mean daily minimum temperature [Min air temperature] Y (Summer)
Temperature of the coolest day
Temperature of the warmest day
Temperature of the coldest night
Temperature of the warmest night

Y

Mean Precipitation (%)

(Annual,Winter,Summer)

Precipitation [Precipitation rate]

Precipitation on the wettest day

Mean sea level pressure

Total cloud cover

Relative humidity

Specific humidity

Net surface longwave flux

Net surface shortwave flux

Total downward surface shortwave flux

Standard Weather Generator Variables (mandatory)

Long-term trend in skew surge (1951-2099)

Absolute Sea Level Rise (m)

Relative Sea Level Rise (m)
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Annex G Receptor Categories for NI 188 Risk Assess  ment

Table G includes the definitions of the receptor categories “who or what is
affected” (Template Column F).

Table G: Receptor categories for the NI 188 Risk As  sessment template

Risk Receptor Description

Risks associated with buildings, vehicles, plant, equipment
« Assets/Property (e.g. those related to fire, security, accident prevention and
health and safety, accessibility etc).

Risks associated with the ability of contractors/suppliers to

»  Contractual/Supplier deliver services or products on time to the agreed cost.

Those associated with the organisations ability to meet the
current and changing needs and expectations of customers
and citizens. Change in demand of services and impacts on
the process of service delivery.

« Customer/Citizen

Those associated with the ability of the organisation to meet
its financial commitments. These may be external (e.g.

« Economic interest rates, exchange rates, inflation) or internal (e.qg.
budgetary pressures, adequacy of insurance cover,
consequences of proposed investment decision).

Those relating to the environment consequences of
progressing the organisation’s strategic objectives (e.g.

« Environmental recycling, landfill requirements, emissions, etc) or the
impacts of ongoing operations (e.g. pollution, noise, energy
efficiency).

. Financial Risks associated with the effective management and control

of the finances of the organisation and instances of fraud.

Those related to the structures and processes for decision-
making and accountability, controls and behaviour. The
process by which organisations manage their business,
determine strategy and objectives and implement them.

« Governance

Those related to possible breaches of legislation, or
+ Legal compliance with laws and regulations designed to reduce
hazards (e.g. Health and Safety at work).

Those associated with current or potential changes in
« Legislative national or European Law (e.g. Human Rights Act, Freedom
of Information Act, Children Act etc).

Vulnerability of supply chain, utilities and transport
« Logistics/Infrastructure | infrastructure. Vulnerability of any type of infrastructure e.qg.
buildings, roads etc
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Table G continued: Receptor categories for the NI 1 88 Risk Assessment

Risk Receptor

« Partnership/Contractual

Description

Those associated with the organisation’s ability to attract
partners and work effectively with them. May be influenced
by the organisation’s reputation and the public perception of
the organisation’s efficiency and effectiveness.

- Political

Those associated with the organisation’s ability to deliver
either central government policy or meet the administrations
manifesto commitments.

- Professional/Managerial

Risks associated with the particular nature of each
profession and the people who deliver those services (e.g.
Human Rights and the emergency services, child protection
and family welfare.

« Reputation

Failure to manage reputation issues may result in an
adverse impact on the Council’s overall reputation; and/or
low satisfaction.

« Social/People

Those relating to the effects of changes in socio-
demographic trends on the organisation’s ability to deliver
its objectives (e.g. ability to recruit, retain and motivate staff
with the required skills in required numbers).

- Staff

Those associated with staff unable to work due to childcare
responsibilities in the event of school closures, increased
workload, difficult working conditions due to heat/cold etc

« Technological

Those associated with the capacity of the organisation to
deal with the pace/scale of technological change, or its
ability to use technology to address changing demands.
Also those relating to the organisation’s reliance on
operational equipment (e.g. IT systems or equipment and
machinery).
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Annex H Interview Question Guidance

Introduction

Consider that climate change is predicted to increase the likelihood of
extreme weather events (more detail can be given from LCLIP/ UKCIP data
for the regions) and to give us a more Mediterranean climate in general.

- Has your service already considered how these changes in climate
and extreme events will affect you in the future? (this can be a
general question that leads to filling in the risk assessment table)

- Do your planning strategies differ for the short, medium and long
term? Do you consider all three timescales? (this can help
determine whether you need to focus on 2020’s and 2050’s and
2080’s in the risk assessment table)

Identifying Risks

The general impacts of climate change identified for the region are that
summers will be hotter and drier, winters will be milder and wetter and that the
chance of storminess will increase. | would now like to go through each
change and its resulting impact (one-by-one) with you to identify potential
consequences that may affect your service.

«  What kind of consequences do you think each impact could have on
your service? (perhaps have a few in the back of your mind to help
prompt them if they get stuck?)

« Do you believe that these may change over time?

« Who/ what areas do you believe will be impacted by these
consequences in your service? (can show them the list of receptor
categories)

« Do you have any control measures/ changes in policies that you put
into place to deal with these events? What are the costs of these
measures?

- How would you rate the severity of the potential consequence,
looking at the description and definition of impact table? Would this
change with time? (looking at the 2020’s, 2050’s, 2080’s)

« How would you rate the likelihood of the consequence happening,
looking at the description and definition of probability table? Would
this change with time? (looking at the 2020’s, 2050'’s, 2080’s)

« Are there any risks you believe we have left out? (then go through
the same process for these - if there are any extras)
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Now on to potential adaptation measures...
- Do you have any ideas on how you could reduce your vulnerability?

- What do you believe these costs would be/what kind of resources
would you require?

«  What kind of action would be required by whom, or would you need
to coordinate with other local authority areas?

« When would you need to have done this by?

Thank you & Feedback

Thank you for all your help. Mention that you will contact them again for
potential feedback and to let them know about the outcomes of the study.
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Annex | Information Sheet 1: UKCPQ9 Scenarios

The UKCPQ9 projections include the results of three sets projected greenhouse
gas (GHG) emission scenarios; Low, Medium and High developed by the IPCC
(Intergovernmental Panel on Climate Change) (Box 1) :

. Low emissions IPCC SRES B1
. Medium emissions IPCC SRES A1B
. High emissions IPCC SRES AlF1

Box 1: From IPCC 2000 Special Report on Emissions S cenarios (SRES)

The SRES scenarios cover a wide range of future emissions. To facilitate the process of
identifying alternative future developments, the IPCC writing team decided to describe their
scenarios coherently by narrative storylines. The storylines describe developments in many
different economic, technical, environmental and social dimensions. The titles of the storylines
have been kept simple: A1, A2, B1 and B2.

e The Al storyline and scenario family describes a future world of very rapid economic growth,
global population that peaks in mid-century and declines thereafter, and the rapid introduction of
new and more efficient technologies. Major underlying themes are convergence among regions,
capacity building, and increased cultural and social interactions, with a substantial reduction in
regional differences in per capita income. The Al scenario family develops into three groups
that describe alternative directions of technological change in the energy system. The three Al
groups are distinguished by their technological emphasis: fossil intensive (A1Fl), non-fossil
energy sources (ALT), or a balance across all sources (A1B).

e The A2 storyline and scenario family describes a very heterogeneous world. The underlying
theme is self-reliance and preservation of local identities. Fertility patterns across regions
converge very slowly, which results in continuously increasing global population. Economic
development is primarily regionally oriented and per capita economic growth and technological
changes are more fragmented and slower than in other storylines.

e The B1 storyline and scenario family describes a convergent world with the same global
population that peaks in mid-century and declines thereafter, as in the Al storyline, but with
rapid changes in economic structures toward a service and information economy, with
reductions in material intensity, and the introduction of clean and resource-efficient
technologies. The emphasis is on global solutions to economic, social, and environmental
sustainability, including improved equity, but without additional climate initiatives

e The B2 storyline and scenario family describes a world in which the emphasis is on local
solutions to economic, social, and environmental sustainability. It is a world with continuously
increasing global population at a rate lower than A2, intermediate levels of economic
development, and less rapid and more diverse technological change than in the B1 and Al
storylines. While the scenario is also oriented toward environmental protection and social equity,
it focuses on local and regional levels.

For further information on UKCP09 and IPCC projections see:
The Climate Change Projections Report (UKCIP, 2009)

IPCC Fourth Assessment Report (AR4) (2007)
IPCC Special Report on Emissions Scenarios (SRES) (2000)
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Box 1: continued. SRES Scenarios

Figure Box 1: Schematic illustration of SRES
scenarios. The four scenario "families" are
illustrated, very simplistically, as branches of a Al A A2
two-dimensional tree. In reality, the four
scenario families share a space of a much | [Glebal ==
higher dimensionality given the numerous
assumptions needed to define any given
scenario in a particular modelling approach.
The schematic diagram illustrates that the
scenarios build on the main driving forces of
GHG emissions. Each scenario family is based
on a common specification of some of the main
driving forces.

Economic

o= Regional

For the NI 188 risk assessment, UKCIP have provided the ranges of projected
changes in climatic variables for each timescale and the observed average
between 1961 and 1990. The projected changes in climatic variables mainly differ
from 2050 onwards, when the three difference groups of GHG emissions
scenarios produced difference ranges of change in the climatic variables. To
incorporate the probabilistic nature of the UKCPO9 scenarios and the differences
between the three GHG emission scenarios, Laurie Newton (from UKCIP) has
provided ranges of climatic variables for the risk assessment.

For the NI 188 risk assessment, future projections from UKCPO9 for six climate
variables were selected:

* Mean summer temperature ()

* Mean summer daily maximum temperature (C)
¢ Mean summer daily minimum temperature ()
* Mean winter temperature ()

e Summer mean precipitation (%)

* Winter mean precipitation (%)

Climate variables were considered in three time periods; 2020s, 2030s and
2080s.

For each climatic variable, the three emission scenarios produced overlapping
ranges of projected changes for a single timescale (Figure 11). For each
emissions scenario, the projected value of change in the variable has been
calculated for:

10" percentile (P10): the value 10% of the projected values are below
. 50" percentile (Ps): the value 50% of the projected values are below
.« 90" percentile (Pgo): the value 90% of the projected values are below
N.B The central estimate of the probability distribution of the variable, Pso, does
not indicate the average for the climatic variable.
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To incorporate the probabilistic nature of the UKCPQ9 projections and the
differences between the three emission scenarios (B1, A1B and A1F), the ‘middle
central estimate’ from all three emissions scenarios, was taken as the basis for
the key messages projected for the East Midlands. Additionally, a ‘wider range’
was calculated which corresponded to the lowest 10™ percentile and the highest
90™ percentile from all three emissions scenarios for each climate variable
(Figure 11). Use of this range has been selected under advice from UKCIP.

The use of this range has been selected under advice from UKCIP. The value
ranges for the climate variables have been calculated by UKCIP and have been
provided in the risk assessment template. For further information on the UKCPQ9
scenarios and probabilistic projections, please visit the Defra website at:

http://ukclimateprojections.defra.gov.uk/

Mid point of Mid point of Mid point of
100 Low Medium High

f ) \' KEY

UKCPQ9 greenhouse gas
emission scenarios

—_— Low
Medium

——  High

Probability (%)

1
1
1
1
1
Change in climatic variable (e.g. temperature increase (°C)) |
1 1 :

Py of Py of P of . !
Low Medium High Py of Pgo of Pgo Of
Low Medium High

Range of Climatic Variable being used in risk assessment

Figure 11: Schematic of overlapping ranges of probability of occurrences of changes in climatic
variable in three greenhouse gas emissions scenarios (Low, Medium and High), where P, = 10"
percentile, Pgo = 50" percentile (Mid-point), Pgg = 90" percentile (adapted from Figure 4.1, UKCIP
2009b).

For climate variables within the 2020s, the ranges of projected values overlap
greatly (Figure 12a). For climate variables within the 2080s, the ranges of
projected values overlap to a lesser extent (Figure 12b). This effect is in part due
to the increasing uncertainty when projecting further into the future, the greater
uncertainty within the models and the extent to which changes in the future are
likely to be greater changes than in the next few decades.
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Figure 12: Schematic of overlapping ranges of probability of occurrences of changes in climatic variable in three greenhouse gas emissions scenarios (Low,
Medium and High) for a) 2020s and b) 2080s, where Py, = 10" percentile, Pgo = 50" percentile (Mid-point), Pgy = 90™ percentile (adapted from Figure 4.1,
UKCIP 2009b).

Please note: Depending on the climate variable and the range of projected values for the scenarios, the lowest P10 value may not
necessarily come from the Low emissions scenario, and likewise the highest P90 value may not necessarily come from the High

emissions scenario.

In addition, depending on the climatic variable, the climate model scenarios have projected increases and/or decreases across the
time periods. Therefore care needs to be taken when interpreting the key findings information, particularly precipitation variables.
The schematic diagrams in Figure 13 indicate how negative climate variables are found within the Py — Pgp ranges.
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Figure 3. Schematic of a climatic variable projected by climate models a) to increase over the time period, and b) to increase or decrease over the time
period depending on the model, where Py = 10" percentile, Pgq = 50" percentile (Mid-point), Pgy = 90" percentile (adapted from Figure 4.1, UKCIP 2009b).
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Annex J Key Findings of the UKCPQ9 Scenarios fort  he East Midlands: Projected Figures (Percentiles)

Table J1. Temperature date for future all scenarios provided by UKCP09 N.B shaded boxes indicate figures used in the key
message outlined in Annex K

Mean temperature, Mean daily maximum Mean daily minimum . o
o o o Mean temperature, winter °C
summer °C temperature, summer °C temperature, summer °C

Probability 10 50 90 | Wider 10 50 9 | Wider 10 50 90 | Wider 10 50 90 | Wider
level (%) 1 range 1 range 1 range 1 range
2020s
Low emissions | 0.6 1.5 25 ! 06 2 35 07 16 27 05 13 21
el 05 14 25:04 25|05 19 34 {05 35|06 15 26 06 27| 06 13 21 ! 05 22
emissions | 1 | {
High emissions | 0.4 1.4 24 05 18 34 ! 06 15 27 ! 05 13 22
2050s
Low emissions | 1.1 2.3 3.9 ! 11 31 55 | 11 24 42 09 19 31
Azl 12 25 4211 47|13 33 59 i11 66| 12 27 46 i11 55| 11 22 34 :09 38
emissions : : : :
High emissions | 1.3 2.8 4.7 ! 16 38 6.6 ! 1.5 31 55 ! 1.4 25 38
2080s
Low emissions | 1.2 2.7 4.6 12 36 6.6 ! 13 29 52 1.4 26 3.9
Azl 18 35 58 2 47 83 | 10. | 1.8 38 65 16 3 46 |
emissions 112 7.3 112 1 1.3 8.2 1 14 55
High emissions | 2.3 4.4 7.3 27 6 103 25 49 82 2 36 55
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Table J2: Precipitation date for future all scenarios provided by UKCP09 N.B shaded boxes indicate figures used in the key
message outlined in Annex K

Annual mean precipitation % Summer mean precipitation % Winter mean precipitation %
Probability 10 50 90 Wider 10 50 90 Wider 10 50 90 Wider
level (%) | range 1 range | range
2020s
Low emissions -3 1 6 -20 -5 11 -2 6 16
eI -4 6 | -4 6 | 22 -6 12 22 15 | -2 5 16 | -2 16
emissions ; ;
High emissions -3 0 6 -19 -3 15 -1 6 16
2050s
Low emissions -4 0 5 -32 -11 13 1 11 25
pedty 4 . 5 6 |3 15 6 :-37 13| 2 14 20 i 1 33
emissions 5 5
High emissions -5 0 6 | -37 -16 7 3 15 33
2080s
Low emissions | -2 2 7 33 -12 11 | 3 15 32
pedty 4 0 6 42 19 6 3 18 41 |
emissions L -6 9 1 -50 11 ¢ 3 53
High emissions -6 1 9 -50 -24 4 6 25 53 I
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Annex K Key Findings of UKCP09 Scenarios for the E  ast Midlands:
Descriptions & Maps (in IPCC terms)

K1: Key Findings As maps
N.B. Key messages taken from the UKCPO9 projections were based on the middle central
estimate from all 3 em|SS|0ns scenanos while the wider range corresponds to the lowest 10"
percentile and the highest 90™ percentile from all three emissions scenarios (Table J1 & J2).

Increasing summer temperatures

Increasing summer mean temperatures

a) 2020s b) 2050s c) 2080s
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Fig 1: The middle central estimate of projected increase in summer mean temperature is: a)
1.4°C by 2020s b) 2.5°C by 2050s c) 3.5°C by 2080s, with a wider range of: 0.4 to 2.5°C by
2020s /1.1 to 4.7°C by 2050s by / 1.2 to 7.3°C by 2080s.
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a) 2020s b) 2050s c) 2080s

{

AN
i 7
S 100km
ava T v

100 km

}
R}

okm Z/Vf okm

o

f
2

- = |
g 100 g
190 {86 km 500 km 500 km 8o 500 km 600 km 100 8 km

‘,Oﬂ/“{fb/Q

500 km 600 km

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 0.0 10 20 30 40 5.0 6.0 7.0 8.0 9.0 10.0
Change in maximum temperature (deg C) Change in maximum temperature (deg C)

00 10 20 30 40 50 60 70 80 90 100
Change in maximum temperature (deg C)

Fig 2: The middle central estimate of projected increase in summer mean daily maximum
temperature is: a) 1.9°C by 2020s b) 3.3°C by 2050s c) 4.7°C by 2080s, with a wider range
of: 0.5 to 3.5°C by 2020s / 1.1 to 6.6°C by 2050s by / 1.2 to 10.3°C by 2080s.
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Increasing summer mean daily minimum temperature
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Fig 3: The middle central estimate of projected increase in summer mean daily minimum
temperature is: a) 1.5°C by 2020s b) 2.7°C by 2050s c) 3.8°C by 2080s, with a wider range
of: 0.6 to 2.7°C by 2020s / 1.1 to 5.5°C by 2050s by / 1.3 to 8.2°C by 2080s.

Increasing winter temperatures

Increasing winter mean temperatures
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Fig 4: The middle central estimate of projected increase in winter mean temperature is: a)
1.3T by 2020s b) 2.2°C by 2050s c) 3.0°C by 2080s, with a wider range of: 0.5 to 2.2°C by
2020s / 0.9 to 3.8°C by 2050s by / 1.4 to 5.5°C by 2080s.
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Decreasing summer precipitation

Decreasing summer mean precipitation

a) 2020s b) 2050s c) 2080s
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Fig 5: The middle central estimate of projected decrease in summer mean precipitation is:
a) -5% by 2020s b) -15% by 2050s c) -19% by 2080s, with a wider range of: -22 to 15% by
2020s / -37 to 13% by 2050s / -50 to 11% by 2080s.

Increasing winter precipitation

Increasing winter mean precipitation
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Fig 6: The middle central estimate of projected increase in winter mean precipitation is: a)
6% by 2020s b) 14% by 2050s c) 18% by 2080s, with a wider range of: -2 to 16% by 2020s /
1 to 33% by 2050s / 3 to 53% by 2080s.
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Summer temperatures K2: Key Findings as Text

2020s summer mean temperature

Under low emissions, the central estimate of increase in summer mean
temperature is 1.5°C; it is very unlikely to be less than 0.6°C and is very
unlikely to be more than 2.5°C. A wider range of uncertainty is from 0.4°C to
2.5°C.

Under medium emissions, the central estimate of increase in summer mean
temperature is 1.4°C; it is very unlikely to be less than 0.5°C and is very
unlikely to be more than 2.5°C. A wider range of uncertainty is from 0.4°C to
2.5°C

Under high emissions, the central estimate of increase in summer mean
temperature is 1.4°C; it is very unlikely to be less than 0.4°C and is very
unlikely to be more than 2.4°C. A wider range of uncertainty is from 0.4°C to
2.4°C.

2050s summer mean temperature

Under low emissions, the central estimate of increase in summer mean
temperature is 2.3°C; it is very unlikely to be less than 1.1°C and is very
unlikely to be more than 3.9°C. A wider range of uncertainty is from 1.1°C to
4.7°C.

Under medium emissions, the central estimate of increase in summer mean
temperature is 2.5°C; it is very unlikely to be less than 1.2°C and is very
unlikely to be more than 4.2°C. A wider range of uncertainty is from 1.1°C to
4.7°C.

Under high emissions, the central estimate of increase in summer mean
temperature is 2.8°C; it is very unlikely to be less than 1.3°C and is very
unlikely to be more than 4.7°C. A wider range of uncertainty is from 1.1°C to
4.7°C.

2080s summer mean temperature

Under low emissions, the central estimate of increase in summer mean
temperature is 2.7°C; it is very unlikely to be less than 1.2°C and is very
unlikely to be more than 4.6°C. A wider range of uncertainty is from 1.2°C to
7.3°C.

Under medium emissions, the central estimate of increase in summer mean
temperature is 3.5°C; it is very unlikely to be less than 1.8°C and is very
unlikely to be more than 5.8°C. A wider range of uncertainty is from 1.2°C to
7.3°C.

Under high emissions, the central estimate of increase in summer mean
temperature is 4.4°C; it is very unlikely to be less than 2.3°C and is very
unlikely to be more than 7.3°C. A wider range of uncertainty is from 1.2°C to
7.3°C.
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2020s summer mean daily maximum temperature

Under low emissions, the central estimate of increase in summer mean daily
maximum temperature is 2°C; it is very unlikely to be less than 0.6°C and is
very unlikely to be more than 3.5°C. A wider range of uncertainty is from 0.5°C
to 3.5°C.

Under medium emissions, the central estimate of increase in summer mean
daily maximum temperature is 1.9°C; it is very unlikely to be less than 0.5°C
and is very unlikely to be more than 3.4°C. A wider range of uncertainty is
from 0.5°C to 3.5°C.

Under high emissions, the central estimate of increase in summer mean daily
maximum temperature is 1.8°C; it is very unlikely to be less than 0.5°C and is
very unlikely to be more than 3.4°C. A wider range of uncertainty is from 0.5°C
to 3.5°C.

2050s summer mean daily maximum temperature

Under low emissions, the central estimate of increase in summer mean daily
maximum temperature is 3.1°C; it is very unlikely to be less than 1.1°C and is
very unlikely to be more than 5.5°C. A wider range of uncertainty is from 1.1°C
to 6.6°C.

Under medium emissions, the central estimate of increase in summer mean
daily maximum temperature is 3.3°C; it is very unlikely to be less than 1.3°C
and is very unlikely to be more than 5.9°C. A wider range of uncertainty is
from 1.1°C to 6.6°C.

Under high emissions, the central estimate of increase in summer mean daily
maximum temperature is 3.8°C; it is very unlikely to be less than 1.6°C and is
very unlikely to be more than 6.6°C. A wider range of uncertainty is from 1.1°C
to 6.6°C.

2080s summer mean daily maximum temperature

Under low emissions, the central estimate of increase in summer mean daily
maximum temperature is 3.6°C; it is very unlikely to be less than 1.2°C and is
very unlikely to be more than 6.6°C. A wider range of uncertainty is from 1.2°C
to 10.3°C.

Under medium emissions, the central estimate of increase in summer mean
daily maximum temperature is 4.7°C; it is very unlikely to be less than 2°C and
is very unlikely to be more than 8.3°C. A wider range of uncertainty is from
1.2°C to 10.3°C.

Under high emissions, the central estimate of increase in summer mean daily
maximum temperature is 6°C; it is very unlikely to be less than 2.7°C and is
very unlikely to be more than 10.3°C. A wider range of uncertainty is from
1.2°C to 10.3°C.
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2020s summer mean daily minimum temperature

Under low emissions, the central estimate of increase in summer mean daily
minimum temperature is 1.6°C; it is very unlikely to be less than 0.7°C and is
very unlikely to be more than 2.7°C. A wider range of uncertainty is from 0.6°C
to 2.7°C.

Under medium emissions, the central estimate of increase in summer mean
daily minimum temperature is 1.5°C; it is very unlikely to be less than 0.6°C
and is very unlikely to be more than 2.6°C. A wider range of uncertainty is
from 0.6°C to 2.7°C.

Under high emissions, the central estimate of increase in summer mean daily
minimum temperature is 1.5°C; it is very unlikely to be less than 0.6°C and is
very unlikely to be more than 2.7°C. A wider range of uncertainty is from 0.6°C
to 2.7°C.

2050s summer mean daily minimum temperature

Under low emissions, the central estimate of increase in summer mean daily
minimum temperature is 2.4°C; it is very unlikely to be less than 1.1°C and is
very unlikely to be more than 4.2°C. A wider range of uncertainty is from 1.1°C
to 5.5°C.

Under medium emissions, the central estimate of increase in summer mean
daily minimum temperature is 2.7°C; it is very unlikely to be less than 1.2°C
and is very unlikely to be more than 4.6°C. A wider range of uncertainty is
from 1.1°C to 5.5°C.

Under high emissions, the central estimate of increase in summer mean daily
minimum temperature is 3.1°C; it is very unlikely to be less than 1.5°C and is
very unlikely to be more than 5.5°C. A wider range of uncertainty is from 1.1°C
to 5.5°C.

2080s summer mean daily minimum temperature

Under low emissions, the central estimate of increase in summer mean daily
minimum temperature is 2.9°C; it is very unlikely to be less than 1.3°C and is
very unlikely to be more than 5.2°C. A wider range of uncertainty is from 1.3°C
to 8.2°C.

Under medium emissions, the central estimate of increase in summer mean
daily minimum temperature is 3.8°C; it is very unlikely to be less than 1.8°C
and is very unlikely to be more than 6.5°C. A wider range of uncertainty is
from 1.3°C to 8.2°C

Under high emissions, the central estimate of increase in summer mean daily
minimum temperature is 4.9°C; it is very unlikely to be less than 2.5°C and is
very unlikely to be more than 8.2°C. A wider range of uncertainty is from 1.3°C
to 8.2°C.

East Midlands NI 188 Planning to Adapt Project 2009 NI 188 Risk Assessment Methodology v.1 52



Winter temperature
2020s winter mean temperature

Under low emissions, the central estimate of increase in winter mean
temperature is 1.3°C; it is very unlikely to be less than 0.5°C and is very
unlikely to be more than 2.1°C. A wider range of uncertainty is from 0.5°C to
2.2°C.

Under medium emissions, the central estimate of increase in winter mean
temperature is 1.3°C; it is very unlikely to be less than 0.6°C and is very
unlikely to be more than 2.1°C. A wider range of uncertainty is from 0.5°C to
2.2°C.

Under high emissions, the central estimate of increase in winter mean
temperature is 1.3°C; it is very unlikely to be less than 0.5°C and is very
unlikely to be more than 2.2°C. A wider range of uncertainty is from 0.5°C to
2.2°C.

2050s winter mean temperature

Under low emissions, the central estimate of increase in winter mean
temperature is 1.9°C; it is very unlikely to be less than 0.9°C and is very
unlikely to be more than 3.1°C. A wider range of uncertainty is from 0.9°C to
3.8°C.

Under medium emissions, the central estimate of increase in winter mean
temperature is 2.2°C; it is very unlikely to be less than 1.1°C and is very
unlikely to be more than 3.4°C. A wider range of uncertainty is from 0.9°C to
3.8°C.

Under high emissions, the central estimate of increase in winter mean
temperature is 2.5°C; it is very unlikely to be less than 1.4°C and is very
unlikely to be more than 3.8°C. A wider range of uncertainty is from 0.9°C to
3.8°C.

2080s winter mean temperature

Under low emissions, the central estimate of increase in winter mean
temperature is 2.6°C; it is very unlikely to be less than 1.4°C and is very
unlikely to be more than 3.9°C. A wider range of uncertainty is from 1.4°C to
5.5°C.

Under medium emissions, the central estimate of increase in winter mean
temperature is 3°C; it is very unlikely to be less than 1.6°C and is very unlikely
to be more than 4.6°C. A wider range of uncertainty is from 1.4°C to 5.5°C.

Under high emissions, the central estimate of increase in winter mean
temperature is 3.6°C; it is very unlikely to be less than 2°C and is very unlikely
to be more than 5.5°C. A wider range of uncertainty is from 1.4°C to 5.5°C.
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Summer precipitation
2020s summer mean precipitation

Under low emissions, the central estimate of change in summer mean
precipitation is -5%; it is very unlikely to be less than -20% and is very unlikely
to be more than 11%. A wider range of uncertainty is from -22% to 15%.

Under medium emissions, the central estimate of change in summer mean
precipitation is -6%; it is very unlikely to be less than -22% and is very unlikely
to be more than 12%. A wider range of uncertainty is from -22% to 15%.

Under high emissions, the central estimate of change in summer mean
precipitation is -3%; it is very unlikely to be less than -19% and is very unlikely
to be more than 15%. A wider range of uncertainty is from -22% to 15%.

2050s summer mean precipitation

Under low emissions, the central estimate of change in summer mean
precipitation is -11%; it is very unlikely to be less than -32% and is very
unlikely to be more than 13%. A wider range of uncertainty is from -37% to
13%.

Under medium emissions, the central estimate of change in summer mean
precipitation is -15%; it is very unlikely to be less than -35% and is very
unlikely to be more than 6%. A wider range of uncertainty is from -37% to
13%.

Under high emissions, the central estimate of change in summer mean
precipitation is -16%; it is very unlikely to be less than -37% and is very
unlikely to be more than 7%. A wider range of uncertainty is from -37% to
13%.

2080s summer mean precipitation

Under low emissions, the central estimate of change in summer mean
precipitation is -12%; it is very unlikely to be less than -33% and is very
unlikely to be more than 11%. A wider range of uncertainty is from -50% to
11%.

Under medium emissions, the central estimate of change in summer mean
precipitation is -19%; it is very unlikely to be less than -42% and is very
unlikely to be more than 6%. A wider range of uncertainty is from -50% to
11%.

Under high emissions, the central estimate of change in summer mean
precipitation is -24%; it is very unlikely to be less than -50% and is very
unlikely to be more than 4%. A wider range of uncertainty is from -50% to
11%.
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Winter precipitation
2020s winter mean precipitation

Under low emissions, the central estimate of change in winter mean
precipitation is 6%; it is very unlikely to be less than -2% and is very unlikely
to be more than 16%. A wider range of uncertainty is from -2% to 16%.

Under medium emissions, the central estimate of change in winter mean
precipitation is 5%; it is very unlikely to be less than -2% and is very unlikely
to be more than 16%. A wider range of uncertainty is from -2% to 16%.

Under high emissions, the central estimate of change in winter mean
precipitation is 6%; it is very unlikely to be less than -1% and is very unlikely
to be more than 16%. A wider range of uncertainty is from -2% to 16%.

2050s winter mean precipitation

Under low emissions, the central estimate of change in winter mean
precipitation is 11%; it is very unlikely to be less than 1% and is very unlikely
to be more than 25%. A wider range of uncertainty is from 1% to 33%.

Under medium emissions, the central estimate of change in winter mean
precipitation is 14%; it is very unlikely to be less than 2% and is very unlikely
to be more than 29%. A wider range of uncertainty is from 1% to 33%.

Under high emissions, the central estimate of change in winter mean
precipitation is 15%; it is very unlikely to be less than 3% and is very unlikely
to be more than 33%. A wider range of uncertainty is from 1% to 33%.

2080s winter mean precipitation

Under low emissions, the central estimate of change in winter mean
precipitation is 15%; it is very unlikely to be less than 3% and is very unlikely
to be more than 32%. A wider range of uncertainty is from 3% to 53%.

Under medium emissions, the central estimate of change in winter mean
precipitation is 18%; it is very unlikely to be less than 3% and is very unlikely
to be more than 41%. A wider range of uncertainty is from 3% to 53%.

Under high emissions, the central estimate of change in winter mean
precipitation is 25%; it is very unlikely to be less than 6% and is very unlikely
to be more than 53%. A wider range of uncertainty is from 3% to 53%.
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Annex L How to Describe a Risk (Nottingham City Co  uncil)

Document available on request from Nottingham City Council
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Annex M Step-by-Step Instructions for LSP Objective s NI 188 Risk
Assessments

Please follow the following versions of Parts d) to g) of Section 4 for the
risk assessments of the LSP objectives

d) Identification of Risks

During the interview and/or team meeting with the service area manager and
officers, the CAPOs are to identify and score the threats and opportunities to
the service area and/or LSP objective. The CAPOs will use the list of potential
threats and impacts provided in the CAPO Pack during the interview to aid
risk identification. Please Note: the list provided is not exhaustive. The
CAPOs are encouraged to ask staff for ideas of any further risks.

For each LSP objective, the CAPOs are to:

i. List the LSP indicator affected for the LSP objective (Column B). Each
relevant indicator that should be assessed will be listed here. These will
all be taken from the Sustainable Community Strategy of the LSP’s local
authority. This list is not exhaustive and further indicators that are
believed to relevant can be added, or others can be deleted. Each of
these indicators will be considered separately with the predicted changes
in climate.

ii. Work through the future climatic conditions (Column C) and
corresponding impact categories (Column D) to identify conditions and
impacts which are expected to affect the service area.

Definitions of Impacts: There exist various definitions of certain weather-
related impacts, for example, heat waves can be defined as a period of
over five consecutive days with daily maximum temperatures of 5°C or
more above the average maximum temperature, as recommended by
the World Meteorological Organisation (Frich et al. 2002). Due to the use
of absolute differences from average temperatures to classify heat
waves, the inconsistencies in the availability of definitions for weather
events and the effect of differences in locations, for this stage of the NI
188 risk assessment the range of values from the UKCPQ9 scenarios will
be used rather than definitions of specific impacts. Please refer to the
Glossary for definitions used within this project.

iii. ldentify the threats and/or opportunities (Column E) to the service area
which have the potential to disrupt service delivery resulting from the
impact and the projected future climatic conditions.

iv. ldentify the consequences (Column F) of each threat/opportunity by
considering the relevant receptor categories, i.e. who or what is
impacted, and identify the effect on the delivery of the LSP objective
(Column G).
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v. ldentify who or what is affected (the receptor category) (Column F) for
each consequence from the drop-down menu.

Please Note:
« There may be more than one receptor per consequence, please enter
each receptor as a separate row to enable to the assessment of the
impact of the threat/opportunity on each receptor separately.

vi. Assign a reference number to each row of the template in the “Id Ref”
(Column A & 1), distinguishing between different receptors (roman
numerals), different  consequences  (letters) and  different
threats/opportunities (numbers). For example, the 1% receptor of the 1%
consequence of the 1% identified risk would be referenced as lai; the 2"
receptor of the 1% consequence of the 1% threat/opportunity as 1aii; the
1% receptor of the 2™ consequence of the 2" threat/opportunity as 2bi.

vii. Identify any current measures in place which will reduce the likelihood of
the occurrence of the consequence and/or the severity of the
consequence (Column H).

e) Assessment of Scores of Likelihood & Severity
For each receptor of each consequence, please complete the following:
i. Confirm timescales to be considered as the 2020s.

ii. Assess “likelihood of occurrence of consequence” score using Table A
(Annex A) for each timescale separately (Column J), entering the score
(1 — 5) from the drop-down menu into the risk assessment template and
noting reason for assignment in notes column (Column O).

iii. Assess “severity of the consequence of the threat/opportunity” score
using Table B (Annex B) for each timescale separately (Column K),
entering the score (1 — 5) from the drop-down menu into the risk
assessment template and noting reason for assignment in notes column
(Column O).

Please Note:

« The assessment of (ii) and (iii) are to be conducted separately. For (ii)
please consider the likelihood of occurrence of the consequence,
regardless of the severity of the consequence. For (iii) please consider
the severity of consequence, regardless of the likelihood of occurrence of
the consequence.

+ Please consider the current state of the service assets and systems
when completing the risk assessment to identify the Residual Risk (See
Glossary). For example, consider the current state of insulation and air
circulation in buildings generally when assessing the risk of heat waves.

« The reason for the assignment of the score for each is to be noted in the
risk assessment notes column in the template. This is essential to enable
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comparison of assignments in regional review of the assessment and to
inform future reviews of the risk assessment. The definitions for
probability of occurrence are quite short. However, because the impact
of the threat/opportunity, should it occur, can be much wider, we have a
more comprehensive set of definitions.

f)  Calculation of Risk Score

The score levels assigned to the “likelihood of consequence” and “severity of
impact” are multiplied to provide the risk score:

Risk Score = Likelihood of Consequence x Severity o f Impact

i. The template has been set up to automatically calculate the risk score in
the appropriate timescale column (Column L). Please view the 5x5 risk
matrix (Table C Annex C) to see the relation between the “likelihood of
consequence”, “severity of impact” and risk number scores. Please
Note: initially the cells for the Risk Score are to be fi  lled in as green
as the cells will only change to yellow, orange and red automatically due
to the limit of 3 categories in the conditional format.

ii. Match the risk score to the risk category in (Table D Annex D) and
colour the risk score box in the appropriate colour for the category.

iii. Indicate whether the consequence is a threat or an opportunity by
selecting either the “-“ or “+” sign, respectively (Column M).

iv. Climate prediction for the 2020's are only considered for this risk
assessment to as business plans that tend to be produced for short-term
periods. If, however, a threat/opportunity will affect the objectives in the
long term (such as housing and planning, for example), it is possible to
choose an “*” from the dropdown menu to highlight this (Column N). It
will then be possible to filter the data for long-term risks if completing the
assessment.

g) Optional Information

Within the risk assessment template a number of columns are optional
(Columns T — Z; in grey). Please Note: The additional information gathered in
these columns will inform the development of the Adaptation Action Plan,
during work towards higher levels of NI 188. Therefore, where possible,
please fill in the additional columns where the information is highlighted in the
interviews and/or available through previous work. Where information is
provided on costs (Column U) and resource requirements (Column V, a drop-
down menu), please note the accuracy of the information (e.g. expected
range, estimate, initial quote, final quote).

Please refer to Part h) in Section 4 of the main do cument for the
remainder of the methodology
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Annex N Worked Example of the NI 188 Risk Assessmen t

The following is a worked example using the NI 188 risk assessment
methodology.

Please Note: the figures in this example are fictio nal

Service Area: Adult Social Care

Impact: Heat wave

Future climate conditions (leading to impact): Mean summer temperature
Weather event (leading to impact):  High temperatures

a) Timescale: Initial all three timescales are considered. 2020s selected for
risk assessment.

b) UKCPQ9 Scenarios: Referred to values listed for the 2020s for mean
summer temperature.

c) Scope of Assessment: Adult social care including residential care

d) Identification of Threats/Opportunities
I. Future climatic condition: Increasing summer temperatures

ii. Impact type: Heat waves
List of potential threat/opportunity with the service area manager and
officers through interview and/or team meeting and reference number:
e.g. negative health impact on vulnerable people & Ref. number: 1a

iii. Consequence: Death

iv. Receptor: Citizen — vulnerable people

v. Measures in place: air conditioning in all care homes

e) Assessment of Scores of Likelihood & Severity
For each threat/opportunity the following are to be completed:
I.  Confirm timescales to be considered: 2020s main focus
ii. Assess “likelihood of occurrence of consequence” score using Table A
Annex A:
Building conditions: air well circulated. Therefore Likelihood score = 2
iii. Assess “severity of impact” score using Table B Annex B:
Potential consequence: Death. Therefore Severity score: 5

f) Calculation of Risk Score
The score levels assigned to the “likelihood of consequence” and “severity of
impact” are multiplied to provide the risk score:

I. Using the 5x5 risk matrix (Table C Annex C), risk score = 2 x 5 = 10.
Data and reason for assignment of levels entered into Excel risk
assessment template for the impact of a heat wave on Adult Social
Services (ASSHH) in 2020s (Table N1).

ii. Coloured cell in template to indicate risk category (Table D Annex D).

iii. Indicate threat or opportunity: Risk (“-“ negative sign selected)

Please Note the figures in this example are fiction al
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Table N1: Risk Assessment Template

| F | G I T

[

Conduct risk assessment of local authority service areas using
Risk Assessment Methodology and 5x5 Matrix

Date of Review:

Service Area Assessed:

Identified Threat and/or

act *
RS Opportunity *4

Future climatic condition *2

Increasing summer
temperatures The
projected changes are:
ARerease in SUMMEer mean
temperature is: 04 (14125 C by
2020s ¢ L1254 FC by 2060= ¢ L2 (25
F3C by 2080s;
drowease in summer mean daily
mazimum is: 15 (193] 35C by 2020s {
L2 8T by 2060 ¢ L2 (£ 7110.2C
by 20830=; Arcrease in
summer mean daily minimum is:

UG [15] 277 by 20205 { 11[2T) B5 T by

High temperatures in care

1ai Heat waves
homes

g 20505 # 13 (28] 820 by 2080=.

Threat/Opport'y *8 & Timescales *9
Likelihood of Sewverity of

Control Measures or
consequence *10 consequence *11

Safeguards currently in
place *T

Who or What is

.
Consequence * 5 Impacted 6

2020s 2050s 2080s 2020s 2050s 2080s

Overhesting in care homes CustomeriCitizen Ajr conditioning

Table N1 continued: Risk Assessment Template

M [ o | P [ @ R B T
Step 1a&b: Risk Assessment Form for Local Authorities
© East Midlands NI 188 Planning to Adapt Project 2009-2010

Hame of Local Authority:

H 0 P Q R S T

Risk Score Threat/Opport'y

+ve
bR Observations and

Ho. Hotes of Decision of -
recommendations to
reduce vulnerability *14

Risk Humber *12

ue " Assignment 13

2020s 2050s 2080s

Ensure air conditioning units
are regularly maintsined

Cost* 14

1] W

Potential Adaptation Measures *14

Coordinated response - .
_ _ Date action Date action
(A O ety (L required by: *16 completed: *16
authority areas ? *16 q ¥ P .

Action required by
whom *16

Resource
Requirements
15

Please Note the figures in this example are fiction al

East Midlands NI 188 Planning to Adapt Project 2009
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Annex O NI 188 Risk Assessment Templates

The NI 188 Risk Assessment Templates are available in a Microsoft Excel format accompanying this document and covered by
copyright of this document. © East Midlands NI 188 Planning to Adapt Project 2009-2010.

Please find below copies of the NI 188 Comprehensive Risk Assessment (CRA) templates for:
O1  Council Service Areas

02  Collation of Council Service Areas

O3  Local Strategic Partnership (LSP) Objectives

04  Collation of LSP Objectives

O5 LSP Organisations

06  Collation of LSP Organisations

O7  Collation of regional CRAs including Council Service Areas, LSP Objectives and LSP Organisations

East Midlands NI 188 Planning to Adapt Project 2009 NI 188 Risk Assessment Methodology v.1



Step 1a&h: Risk Assessment Form for Local Authorities
© East Midlands HI 183 Planning to Adapt Project 2009-2010

Ref.

*

Hame of Local Authority:

Future climatic condition *2

Increasing summer
temperatures
The projected changes are:
Mcresse i SUMMEr Mean
temperature i=: 0.4 (14] 25 Chy
2020= ¢ L1251 4.7°C by 2060 ¢ 12 (25
13T by 2020s;
Amcresse in summer mean daily
mazimum is: 05 [19) 25T by 2020= ¢
23 EEC by 2060 { L2 (471103 T
by 2080=; Amereass in
summer mean daily minimum is:
DE [15] 27T by 2020s # L1[Z7) 55T by
2050s { 12 (&) &2C by 2080s.

Impact *3

Highet summer temperstures

Table O1: Copy of Template for CRA of Council Servi
2 B C D

Service Area Assessed:

Identified Threat and/or
Opportunity *4

ce Areas
E

| F I G |

H | | 4 ] k| L M

Conduct rick assessment of local authority service areas using

Risk Assessment Methodology and 5x5 Matrix

Consequence * 5

Control Measures or
Safeguards currently in
place *T

Who or What is
Impacted *6

Date of Review:

Threat/Opportunity *§ & Timescales *9
Likelihood of Severity of
consequence *10 consequence *11

2020s 2050s 2080s 2020s 2050s 2080s

M 4 b M NI18S

East Midlands NI 188 Planning to Adapt Project 2009

Increasing summer
temperatures
The projected changes are:
Mresse i SWMMEr Mean
temperature i=: 0.4 (14] 25 Chy
2020= ¢ L1251 4.7°C by 2060 ¢ 12 (25
13T by 2020s;
Amcresse in summer mean daily
mazimum is: 05 [19) 25T by 2020= ¢
23 EEC by 2060 { L2 (471103 T
by 2080=; Amereass in
summer mean daily minimum is:
DE [15] 27T by 2020z # LI[ZT) 55T by
2050s { 12 (&) &2C by 2080s.

Increasing winter
temperature The
projected changes are:

Arareace inwinter mean
temperature is: L5 (1332 by
20202/ DAL 38T by 2060/ 14

0] 55T by 20805,
** Eyen though winter temperatures
are projected toinerease it is inevitabl e
that cold zpells and associated frost,

e Calbumie =l

e

Heat waves

Milcler wirters

10
oL __________________ ________________________________ ___________ ___________________ __ ___ _______|

sessment Templates  # Surmary of Method %, 1a&b Council CRA Template /. 1ic Collation of L& CR& 4 1c Collation of LA CR& v.2 4 2a,h,c LSP Objective CRA 4

NI 188 Risk Assessment Methodology v.1
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Table O1: Copy of Template for CRA of Council Servi  ce Areas continued

nlo [ e[ o [F : v W

© East Midlands NI 188 Planning to Adapt Project 2009-2010
Hame of Local Authority: Service Area Assessed:

H 0 P R S T u W
Risk Score Threat/Opportunity Potential Adaptation Measures *14
Coordinated response
required with other local
authority areas? *16

Risk Number *12 Hek Observations and Resource Action required by

'!:' Ho;e:sioan:;:_lst'?:iuf recommendations to Cost* 14 Requirements whom *16
2020s 2050 2080s - d reduce vulnerability *14 5

Date action Date action
required by: *16 completed: *16

M« v M MI1ES Risk Assessment Templates  { Surnmnary of Method %, La&b Coundil CRA Template /. 1c Collation of LA CRA  / 1c Collation of LA CRA w2 £ 2ab,c LSP Ohjective CRA /¢

East Midlands NI 188 Planning to Adapt Project 2009 NI 188 Risk Assessment Methodology v.1

64



Table O2: Copy of Template for Collation of CRA of  Council Service Areas

B

F G
Collate local authority risk assessment scores in East

Hame of Region: Date of Collation:

Control Measures or

Future climatic condition *2 Impact *3 (i) Thre:at ?nd.lor Consequence * 5 ‘Who or What is Impacted *6 Safeguards currently in
Opportunity *4 place *T

Eg. Logisticadnfrastructure

1ai Increasing winter precipitation
The projected changes are:
q Increase in winter mean
precipitation is: -2 (5 16% by rain rainfall)
2020s §1 (147 33% by 2050= 13 (18
Bg 53% by 2080

i CustomeriCtizen

1 aii

Periods of heayy and ¥ or persistent Pluwial flooding (flash floods from Closure of roads - disruption to
delivery of services

Increasing summer
temperatures The projected
changes are: drcrease in
Summer mean temperature iz 04 (14
28°Chby2020s ¢ 11251 47T by 20505 ¢ 12
2873 Chy 2080s; droresss in Summern "
1 eI e AT B by Higher summer temperatures
20202 ¢ 11(2.3) 68T by 2060= ¢ 12 (47110.30C
by 2080z; deceresse in SUMMEr Mean
daily minimum is: LB [15) 27 C by 20205
L1(EFIE5C by 2060s { 13 (28] £2°C by

1 2080z,
Increasing summer
temperatures The projected
changes are: Arcregse in

SUMmer mean temperature iz 04 (14
25 °Chy 2020 11201 4.7C by 2060= ¢ 12
2 28] T3 Chy 2080s; deorease in SUMMern Heat waves
mean daily mazimum iz: 05 (18] 25C by
2020 ¢ 11(2.3) 68T by 2060= ¢ 12 (47110.20C
by 20205, drerease in SUMmer mean

daily minimum iz 06 [15) &7 C by 20205 ¢

Increasing winter temperature
The projected changes are:
Arcregse in winter mean temperature
is: 05 (13 22 Chy 2020 ¢ 08 [(22) 38T by
3 2050z ¢ 14 [30] 5.5C by 2080=. Milcder winters

** Euven though winter temperatures are
projectad taincrease itis inevitable that cold
zpellz and aszociated frast, snow and ice

M 4 » M\ NI18E Risk Assessment Ternplates £ Summary of Method 4 1agh Council CRA Termplate Y 1c Collation of LA CRA / 1c Collation of LA CRA w2 £ 2a,b,C LSP Ohjective CRA £ |¢
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Table O2: Copy of Template for Collation of CRA of = Council Service Areas continued
H 1

| Jol ok [ L[ m o [ p e [rR]s [ 1 Julv [w]l] x [ v [ z |as] 2B AC |
1 2h: R A A
2 |© East Midlands HI 188 Planning to Adapt Project 2009-2010
3
4
5 H | J K L M H 1] P Q R 5 T U V' W X ¥ Z AA AB AC
5] 020= R h 050= R h 080= R h R h ouping *16 Po Adap 0
1 0 O
7 = = = 0 Ob 0 d
; g g = g 020 050 050 ° HRELL 0 dations to red
= = = P
] ; ] ] ; [ ] ] ; [ ] 0 )
a & = & = & =
Increase frequency of drainage clearing to
En Sub- Clearance of road once every 3 years; Ensure road
X 9 g E i} Regional X Regional drainz; Development development in low flood risk areas;
1ai regional " N
Plans= Enzure road, houzing and service
dewelopment in low Flood risk areas
k]
Regional Clearance of road | ncrease frequency of drainage clearing to
draing; Plan of once every 3 years; GPS systems
Eag . County . 3 . 3 5
~ Regional ; Regional ahternative poutes:; updated ko receive weather warning
1aii Councile 7 — q P f
Prifnaril River level monitoring | locations; Provide linkage of river level
WTEL LAY ystem monitoring to GPS software to redirect,
10
1
11
12
3

M4k M MI138 Risk Assessment Termplates Surnrnary of Method 1a%b Council CRA Template % 1c Collation of LA CRA / 1c Callation of L& CR& v.2  / 2a,b,c LSP Ohjective CRA ,{_J <
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Table O2: Copy of Template for Collation of CRA of  Council Service Areas continued
A AF A AH Al A

K| AL | &M | &N | 80 | AP | A3 | &R

| A5 [ AT [ AU [ Ay | aw | ax | AY

Step 1a8b: Risk Assessment Form for Local Authorities
East Midlands HI 188 Planning to Adapt Project 2009-2010

East Midlands NI 188 Planning to Adapt Project 2009

e LA 2020s Risk Humber *12 LA 2050s Risk Humber *12 LA 2080s Risk Humber *12 Risk Humber Grouping *16
E L E=
g5 &4 3 8 g
Action required by 27 ® 2 T = = =
whom *16 & ‘g = & z = = = 2020s 2050s 2050s
£g EE s g g
2 = = =
Eq. HighwaysiLand- Lowe | Lowe | Low | Low | Loww | Win | Win | Win | Low | Lowe | Win | Yin | Win | Win | Win Eael Sub- Eewme]
1ai ownersFarmers; Planning regret [ regret | regret | regret [regret | Win | Win | Win |regret [regret | Win | Win | Win | Win | Win g regionsl g
9
Highways{Land- Regional
Eg DwneISFF_a'me[s_:Eme'gencg Lowe | Lovwe | Lowwe | Loswe | Loswe | Lowwe | Lowe | Lowe | Lowe | Lowe | Win | Win | Win | Win | Win . County .
~ ServicesfHighways; Regional . Regional
1aii Ermironment regret |regret | regret | regret | regret | regret | regret | regret | regret [regret | Win | Win | Win | Wi | Win Councils
AgencylEmergency Services Primatily
10
1
11
12
T
5]

W 4 » M\ MNI1B3 Risk Assessment Termplates 4 Summary of Method 4 1a&h Coundil CRA Template % 1c Collation of LA CRA /  1c Colation of LA CRA v.2 £ 2ah,c LSP

NI 188 Risk Assessment Methodology v.1
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Table O2: Copy of Template for Collation of CRA of  Council Service Areas (Alterative) continued
& E E D [ [ ]

E F [HT T T o T k[T ]lm[®w[ao[PrP [ @
Step 1c [v2]): Risk Assessment Form for Local Authorities Conduct risk assessment of local authority service areas using
# East Midlands NI 188 Planning to Adapt Project 2009-2010 Risk Assessment Methodol and 525 Matriz

Mame of Local Autho) LA 1 Service Area Assessed: Date of CRA: _ Date of Review: _

B [+ 0 F G H 1 J K L o] N 1] P
Threat!Opportunity "8 & Timescales ™9 Risk Score
Control Measures or Likelihood of Severity of = =
ifi p = Risk Number “12
pacmtitiedhne atlandion Consequence = 5 Eholonha Safeguards currently in conzequence "0 conzequence 11
Opportunity "4 Impacted

place °7

Future climatic condition *2 Impact "3
2020= 20505 2080s 2020s 20505 2080s 20205 2050s 2080s

Increasing summer
temperatures
The projected changes are:

Aresse I SUMMEr Mean
temperature is: 04 [14] 25 T by

2020= /11 (25147 C by 2050 ¢ 1.2

AR LIC by 2030

1 Ararease in SUMMEr mean Higher summer temperatures

daily mazimum is: LG[19) 35T

by 2020z { 110(2.2] EET by 20503 {
L2[4 710 FC by 2080,
Arareace in sumMMer mean

daily minimum i=: 06 (1527 C

by 2020s ¢ 112 7] SET by 20505 ¢

3 12 (2.2 8.2°C by 20805,

Increasing summer
temperatures
The projected changes are:
Mresse in SUMMEr mean
temperature iz: 0.4 [14] 25 T by
20205 11 (251 4.7 C by 20505 12
(25 31T by 20805,
2 Arareace in sumMMer mean Heat waves
daily mazimum is: L5(19) 35T
by 2020z ¢ 11 (23] B & T by 2060s ¢
12 (4. FI0E T by 2080s;
Mresse in SUMMEr mean
daily minimum is: 06152 7C
by 2020z { L2 T] 55T by 20603 {
0 12(2.2)8.2°C by 2080s,

Increasing winter
temperature
The projected changes are:
dwcresse in winker mean
temperature iz L5 [13] 22T by
20205 10,9 [2,2) 2.8°C by 20503 {
3 14 (20) 55T by 2080=. Flilder winters
** Ewen though winter
temperatures are projected ko
increase it is inevitable that cold
zpells and azzociated frost, snow
and ice eyents will occur [albeit at
a lower frequency]

TN WeT
temperature
The projected changes are:
dcresse in winter mean Milder winters
temperature iz L5 [13] 22T by
1 20205 # 03 [22) 28T by 20505 ¢
TICTE TS T WiTCeT
temperature
The projected changes are:

4 4 » My MI1ES Risk Assessment Templates 4 Summary of Method 4 1a&b Councl CRA Template [/ 1c Collation of LA CR& % 1c Collation of LA CRA v.2 /' Za,b,c LSP Chjective CR& £

<
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Table O2: Copy of Template for Collation of CRA of

u o[ [ w [ w ki

Council Service Areas (Alterative) continued
[

z | oo | ae | ac [ ap | AE | AF | AG

Step 1c [v2]): Risk Assessment Form For Local Authorities
® East Midlands NI 188 Planning to Adapt Project 2009-2010
Mame of Local Authority: LA 2

1
2
3
4
] R 5 G N 1] P 5

[ Threat!Opportunity Risk Score Threat!iOpportunity
Ref. Control Measures or

[l Mo. HNotes of Decision of Safeguards currently in

b Assignment "13 place 7

Risk Number “12
Notes of Decizion of

Assignment "13
2020s 2050s 2080s

Mame of Local Authority:

Mame of Local Authority:

G N 1] P 5 T U
Risk Score ThreatlDpportunity Fotential Adaptation Measu
Control Measures or
Safeguards currently in Notes of Decision of

place °T Assignment "13
2020s 2050s 2080s

Risk Number "12 Observations and
recommendations to Cost™ 14

reduce vulnerability “14

East Midlands NI 188 Planning to Adapt Project 2009

M4 4 » W[\ MNI188 Risk Assessment Templates 4 Surnmary of Method  1agh Councl CR& Template 4 1c Collation of LA CRA % 1c Collation of LA CRA v.2 ¢ 2a,b,c LSP Objective CR& £ |¢
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Table O2: Copy of Template for Collation of CRA of  Council Service Areas (Alterative) continued

) Ak AL

1
2 |€ East Midlands NI 188 Planning to Adapt Project 2009-2010
3 Mame of Local Authority: LA 1 Service Area:
4
5 ¥ W X b4 Z
[
) 0 )

M 4 F M MNI188 Risk Assessment Templates Surnmary of Method lagb Council CRA

East Midlands NI 188 Planning to Adapt Project 2009 NI 188 Risk Assessment Methodology v.1 70



Table 03: Copy of Template for CRA of LSP Objective
: Risk Assessment Form for LSP Objectives for Collation
2 @ East Midlands NI 188 Planning to Adapt Project 2009-2010

Mame of LSP:

Step 2a,b,

1
3

2
10

3
11

4
12

5
13

B
14

7
15
16| 8
179
15|10
1g | 11
ag 12
51|12
2z |14
iy

LSP Sub-objective
Affected

Example

Future climatic condition *2

Increasing summer temperatures
The middle central estimate of projected:
Inerease in sumMmMmer mean temperature
iz 1.4°%C by 2020s 7 2.5°C by 2050s £ 3.5°C
by 2080s; Jporease in sSUMMmMer mean
daily maximum is: 1.9°C by 2020s 1 3.53°%C
by 2050= £ 4 .7°C by 2080s;  fecrease in
summer mean daily minimum is: 1 5°C
by 2020= £ 2,7°C by 2030s f 3.5°C by 2080s.

Impact *3

Higher summer
ternperatures

S

Date of CRA:

Identified Threat or Opportunity

" Consequence * 5

Date of Review:

Effect on Delivery of Objective

*18

Threat Versus
Opportunity *17

Heatwaves

Increasing winter temperature
The middle central estimate of projected:
Increase in winter mean temperature is:
1.3°C by 2020s 72 2°C by 20505 § 3.0°%C by

2060z,

Even though winter temperatures are
projected to increase it is inevitable that cold
spellz and associated frost, snow and ice
everts will occur (albeit st a lovwer
freguency’

Milder winters

** Low temperatures |
Cold spells

= Frost! Snowe/ [ce

Decreasing summer precipitation
The middle certral estimats of projected:
Dectease in SUMMEr mean precipitation
i3 -5% by 2020= ¥ -15% by 2050s f-19% by
2080s

Drought

Increasing winter precipitation
The middle central estimate of projected:
Irerease in winter mean precipitation is:
E% by 2020= ¥ 14% by 20503 7 18% by
2080s

Feriods of heawy and !
or persistent rain

Combined climatic effects

Storms [ High winds

Lightning

Fog ! Mist/ Low cloud

Indirect impacts resulting from climate
change

Increasing summer temperatures

East Midlands NI 188 Planning to Adapt Project 2009

Power disruption

Sea level rise

Climate enforced
irmnigration

Social disorder

Highersummer

et b

NI 188 Risk Assessment Methodology v.1

M 4 » W[\ NI188 Risk Assessment Templates 4 Summary of Method £ 138 Countil CRA Template £ 1c Collation of LA CR& 4 1c Collation of LA CRA v.2 % 2a,b,c LSP Objective CRA ¢ | €
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Table O3: Copy of Template for CRA of LSP Objective s continued

[l Step 2a.b,c: Risk Assessment Form for LSP Objectives for Collation
2 | @ East Midlands NI 188 Planning to Adapt Project 2009-2010
3 Name of LSP:

Date of CRA: Dateof Review:| |
H 1 J K L M N 0 P Q
Ref Control Measures or Risk Rating *8 Risk Adaptation Planning
Ho Safeguards currently Likelihood of  Sewverity of Risk Number Riskto Long Term Motes on Decision of Potential Adaptation Resource Action Required by Acion Required by
* in place *7 consequence consequence M2 Planning? *19  Assignment {trigger points, Measures (including costs) Requirements *15 Whom *16 When

1g (10

11

an |12

29 [13

14

22

1
x|
W o4 » M\ NII8E Risk Assessment Templates ¢ Sumnmary of Method ¢/ 1a&b Coundl CRA Template 4 1c Collation of L CRA 4 ic Collation of LA CRA v.2 % 2a,b,c LSP Objective CRA /| <
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Table O4: Copy of Template for Collation of CRA of
A B C

LSP Objectives
E

East Midlands NI 188 Planning to Adapt Project 2009

NI 188 Risk Assessment Methodology v.1

5] F G H |
il Step 2d: Collation of Local Authority Risk Assessment Forms Collate LSP objectives across local authorities in East
2 |@East Midlands NI 188 Planning to Adapt Project 2009-2010 Midlands to identified common priorities for action
3 Name of Region: Date of Collation:
B D H
LSP Indicator Affected  Future climatic condition *2 Impact *3 (R U T Consequence * 5 (Ei e L LR ey S:::f::nlzglr;ﬂsezj:lrﬁlst;rill
p Opportunity *4 4 Objective *18 g o
) Increasing summer Higher sumrmer attractiveness of spending | people maore likely to walk or cycle )
1ai ) . increased use
9 temperatures temperatures time outside o wiark
: The projected changes are: children and elderly advised ta
10 Za Increase in SUMMEr mean e s increased chance of heat remain indoaors decreased use
B temperature is: 0.4 (1.4} exhaustion . decreased use of cycle
1 2aii 3 550 by 0205 711 (25 people less likely to cycle to wark R
12 3 temperature The Milder winters
pl’DJBCtBF! chianges A ** Low temperatures /
13 4 Ihcregse in winter mean cold spells
temperature is: 0.5 (1.3 2.2°C 9
5 by 20205 7 0.9 (2.2 3.8°C by ** Frosti Snowe f lce
14 ko = SN I I _ﬂ\ o b DS
B ) ) [Z!e!:re_asmg summer Drought
14 E.q. Creating cycling and precipitation The
Tai wralking networks and a Increasing winter inadeguate drainage access hindered decreased use
16 al "Mew Walk', includes | precipitation The | Periods of heavy and/ 4 g
. routes tof fram the city projected changes are: ar persistent rain . damage to the pathways, bridges
17 | T3t ail major directions | Increase in winter mean GIHE et decreased use
5 aswell as schools Stormes f High winds falling objects (branches injury ta people walking beneath  |decreased number of userss
18 et the trees vistarg
19 q Combined climatic effects Lightning
20 10 Fog fMists Low cloud
11 Power disruption | street lighting off when dark [ PErtepionthatine pathways are | o0 oo con use when dark
21 less safe
22| 12 Indirect impacts resutting i
05 from climate change Climate enforced
23 immigration
24 14 Social disorder
Increasing summer
temperatures
The projected changes are:
Ihcredse in SUMMEr mean
temperature is: 0.4(1.4725°C
by 20202 1.4 (251 4.7°C by
2050s F1.2 (3.51 7.3°C by 2080s;
1 Indicatar 1 Incredse in SUMIMEer mean Higher summer
daily maximum is: 0.5 (1.91 temperatures
3.5 by 20202 /14 (3316 6°C
by 205027 1.2 (4.7 10.35°C by
2080s; fpcredse in summer
M 4 » M| Summary of Method / 1a8b Council CRA Template / 1c Collation of LA CR& / 1c Colation of LA CRA w2 4 2ab,c LSP Objective CRA % 2d Collation of LSP 0Obj. CRA {43, | |
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J S L Tt M 0
Step 2d: Collation of Local Authority Risk Assessment Forms
@ East Midlands NI 188 Planning to Adapt Project 2009-2010

Table O4: Copy of Template for Collation of CRA of  LSP Obijectives continued
|

P a | R s [ 7 [ u [ v [ w] X ¥

Name of Region:

1
2
3
4
5 J K L M N 0

& LSP Ohbj. 2020s Risk No. *12

Threat Viersus
7

LSP

- 7

Rutland
Leic City
LSP
Leics LSP
Derbyshir
elSP

&

&  opportunity Risktolong Notes on Decision of Potential Adaptation

Planning? *19 etc) *13 *14

Date of Collation:

Q R Y
Risk Adaptation Planning Resource Requirements *15 Adaptation Planning

o ) . ) .
Term Assignment (trigger points, Measures (including costs) ﬂ CISTE GGG 7 | (e (I

Whom *16 When

Derbyshir
eLSP

E
s
[

+
10 2ai o
1q |z -
12 3
13| 4
14| 3
15 B
1| Ta -
17| Tail -
N -
19| 9
4| 10
5 11 -
4| 12
5| 13
| 14

East Midlands NI 188 Planning to Adapt Project 2009

4« » W|{ Summary of Method ¢ 1ab Councl CRA Template / ic Collation of LA CRA& 4 1c Colation of LA CRA v.2 £ Za,b,c LSP Chiective CRA 3 2d Collation of LSP Dbj. CRA { 4ab, |<
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ion

1
2
3
4
&
3}

Step 4: Risk Assessment Form for LSP Organisations

@ East Midlands NI 188 Planning to Adapt Project 2009-2010

A

Ref.

No.
"

Name of LSP Partner:

Future climatic condition *2

EaaTg ot o
temperatures The
projected changes are;
Ineredse in SUMMEr Mean
temperature iz 0.4 (14125
°C by 2020 711 (280 4.7°C by
2050 [ 1.2 (351 7.3°C by
2080,

Increase in SUMMEr Mean
daily maximum is: 0.5 (1.9]
35 by 20205 711 (3.316.6°C
by 2050s £ 1.2 (4771 10.3°C by
205808,

Incredse in SUMMEr mean
daily minimumm is: 0.6 (1.5]
27 by 2020s 411 (2.715.5°C
by 2050= 713 (3.8) 5.2°C by

East Midlands NI 188 Planning to Adapt Project 2009

Impact *3

Higher summer
temperatures

Table O5: Copy of Template for CRA of LSP Organisat
A B C D

Service Area Assessed:

D

Identified Threat and/or
Opportunity *4

E [ F [ G |

HL 1T [ J k[ L[ wM]

Conduct risk assessment of LSP organisation service areas using

Risk Assessment Methodology and 5x5 Matrix

Date of CRA:

F G

Control Measures or
Safeguards currently in
place *7

Who or What is

Consequence * 5 -
I Impacted 6

Date of Review:{ _______|

H 1 J K L M
Threat/Opport’y *8 & Timescales *9
Likelihood of Severity of

consequence *10 consequence *11

2020s 2050s 2080s 2020s 2050s 2080s

TCTEasiiy SUmmer
temperatures The
projected changes are;
Increase in SUMMEr Mean
temperature iz 0.4 (14125
*C by 20202 1.1 (251 4.7°C by
2050s f1.2 (351 7.3°C by
205808,

Inerease in SUMMEr Mean
daily maximum is: 0.5 (1.9)
3.5°%C by 2020= 411 (3.316.6°C
by 20508 £ 1.2 (4.7 10.3°C by
2080s;

Increase in SUMMEr mean
daily minimum iz 0.6 (1.5
27 by 2020s 411 (2.715.5°C
by 2050= 713 (3.8) 5.2°C by

Increasing winter
temperature
The projected changes are:
fneregse in winter mean
temperature is: 0.5 (1.3 2.2°%C
by 2020= 709 (2.2) 3.58°C by
2050 /1.4 73.015.5°C by
2080s. =
Even though wirter
temperatures are projected to

increaze t iz inevitahle that cold

M 4 » w{ 1cColation of LA CRA

Heatwaves

Milder winters

ic Collation of LA CR& v.2 4 2ah,c LSP Objective CR& 4 2d Callation of LSP Obj. CR& Y 4a,b,c LSP Organisation CRA {  4d Collation of LSP CR& £ |« >

NI 188 Risk Assessment Methodology v.1
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Table O5: Copy of Template for CRA of LSP Organisat
L

ion continued

Nl o [P & ] R | = T

Risk Score Threat/Oppt

Risk Number *12 Notes of Decision 0" Observations and
of Assignment . recommendations to
2020s 2050s 2080s 13 reduce vulnerability *14

@ East Midlands NI 188 Planning to Adapt Project 2009-2010

1 Step 4: Risk Assessment Form for LSP Organisations
2
3 Name of LSP Partner:
4
5 T
5]

Y W H

z

Service Area Assessed:|

w

Potential Adaptation Measures “14

Resource Action required by
Requirements whom *16

M5 authority areas? *16

Coordinated response
required with other local

Conduct risk assessment of LSP organisation service areas
using risk assessment methodology & 5x5 Matrix

Date action
required by: *16 completed: *16

East Midlands NI 188 Planning to Adapt Project 2009

4 4 » »{ 1Ic Colation of L& CRA 4 1c Colation of L& CR& w2/ 2ab,c LSP Ohjective CR& 4 2d Callation of LSP Chj. CR& % 4a,b,c LSP Organisation CRA /  4d Collation of LSP (R /4
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Table O6: Copy of Template for Collation of CRA of  LSP Organisation
I B C E

O F | G [ H
Step 4d: Collation of Local Authority Risk Assessment Forms Collate risk assessments of LSP organisations to find links
@ East Midlands NI 188 Planning to Adapt Project 2009-2010 between organisations and common priority actions

Name of Region: Date of Collation:

1
2
3
4
&) A B D H
3}

Ref. Control Measures or

Identified Threat and/or Effect on Delivery of LSP  Who or What is Impacted

No. Future climatic condition *2 Impact *3 Opportunity *4 Consequence * 5 Objective *18 6

"

Safeguards currently in place
7

ncreasing summer
temperatures
The projected changes are:
Increase in SUMMer mean
Eu. |temperature iz 0.401.4125°C by
Tal | 2020s f1.1 (2514 7°C by 20505 /
1.2 (3.8)7.3%C by 20805, incregse
in summer mean daily
maximum is: 0.5 1.9 3.5°%C by

‘water Shortage ' arnings; Fepair leakages;
Heatwaves High termperatures Mean summer termp (°C) VWater Starage Promation of grey water usage in homes;
Development of mew collection netwark,

4 20205711 (3316 EChy 20505 |
ggl Increasing winter precipitation water Storage Clearance of '°ag|°::i:5: Devalopment
The prDJECFEI?I Ehanges ElSk ! ’ : Clasure of roads due to
10 Increase in winter mean Periods of heawy and Jfor | Pluvial fooding (flash loods ; ; -
o ) " : flonding - disruption of
precipitation is:; -2 (8) 16% by nersistent rain from rainfally SERE GEE;
E 202001 (14) 33% by 20505 (3] Clearance of road drains; River level
2 g.'. (18 53% hy 20805 Drainage Metwark monitoring system; Development of mew
&l drainage netwark
11

Increasing summer
temperatures
The projected changes are:
Increase in sSuMMer mean
temperature is: 0.4 (141 2.5°C by
2020s £1.1 (251 4.7°C by 20505 /
1.2(3.5) 7.3°C by 2080s;, /ncrease
1 in summer mean daily
maximum i 0.5 (1,97 3 5°C by
2020s £1.1 (3.3 6.6°C by 2050s /
1.2 (471 10.3°C by 2080z,
Ircregse in summer mean daily
minimum is: 0.6 (1.51 2.7%C by
2020 £1.1 (271 5.5°C by 2080 /
12 1.3 (3.818.2°C by 2080s.
TITCTETS T SUTTITeT

Higher summer
ternperatures

temperatures
The projected changes are:
fheredse in SUMMEr MEan
temperature is: 0.4 (141 2.5°C by
20208 1.1 (2.5) 4.7°C by 2050% | Higher sumrmer
1.2 (3.5)7.3°C by 2080=; [ncredse temperatures
in summer mean daily
maximum i 0.5 (1.97 355 by
2020s /1.1 (3.31 6.6°C by 2050s /
11 1.2 (4.7 10.5°C by 2080s;

4 4 » Ml{ 1cCollation of L&A CR& 4 1c Collation of LA CRA w2/ 2a,b,c LSP Objective CR& 4/ 2d Collation of LSP Obj. CR& £ 4a,b,c LSP Organisation CRA Y 4d Collation of LSP CRA /| <
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Table O6: Copy of Template for Collation of CRAof  LSP Organisatio|n
| Al 38 L ] M ] P Q

R |5 [T [ U] ¥ |w]|

Step 4d: Collation of Local Authority Risk Assessment Forms
@ East Midlands NI 188 Planning to Adapt Project 2009-2010

LSP Obj. 2020s Risk No. *12 T Threat/Opportunity Potential Adaptation Measures *14 Resource Requirements *15
@ hreal @
Versus - Observations and
Opportunity Nu;zzi;fngﬁ;:tsl:n;lanf recommendations to reduce Cost* 14
M7 . vulnerability *14

LSP
Leic City
Rutland
LSP
Leic City
LSP
Derhyshir
LSP
.- LSP

Rutland
LSP
Derhyshir
LSP

Combine warnings with messages of water

=awing tips; Incre ase leakage repair; Installation

+ of large-scale grey water recycling, especially in

industry; Increase water storage Facilities to
capture heavier winter rainfall

Eq.
1ai

Action required by

whom *16

‘W ater CompanyfLocal
AuthoritylLocal Media; Water
Company; water Company!
Flanningtindustry; Water
Company! Flanningdndustry

Date action
required by: B4
Date action
completed:

*16

]
Increaze frequency of drainage clearing to once
Eq. 4 ) Y . Y . Highw aystLand-cwnersdF armers;|
. - ewery 3 years; Ensure noad, housing and service N
2ai . . Flanningflndustry
development in low Hood risk areas
10
Increase frequency of drainage clearing to once HighwaysfLand-cwnersiF armers;
Eq. every 2 years; Provide linkage of river lewel Enviranment Agencyty ater
2aii = monitaring to GPS software to redirect; Company; water Company!
1 Dlevelopment of new drainage netwark, Flanning
12

13
M 4 » o dc Collation of LA CRA [/ ic Collation of LA CRA w.2  { 2a,b,c LSP Objective CRA 4 2d Collation of LSP Obi. CRA £ 4ab,c LSP Crganisation CRA
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Eg.
Tai

Eq
1aii

Table O7: Copy of Template for Collation of CRA for
I B C

Name of Region:

Future climatic condition *2

Increasing summer temperatures
The projected changes are:
Increase in sumMmMer mean
temperature is; 0.4 (1.472.5°C by
2020s F1.1 (2.514.7°C by 20502 /1.2
[3.5) 7.3°%C by 2080=; fncredse in
summer mean daily maximum is:
0.5 (191 3.5°C by 2020s 711 (3.316.6°C
by 2050= /1.2 (477 10.3°C by 2080s;
Increase insummer mean daily
minimum is: 06 (1.57 2 7% by 2020z J
140271 5.5% by 2050s 7 1.3 (381 5.2°C
by 20680,

Impact *3

Heatwaves

0

Date of Collation:

Identified Threat and/or
Opportunity *4

Region (Council Service Areas, LSP Objectives & LS P Organisation)
G

F I |

Consequence * 5

Collate all risk assessments to find common priority actions for |
organisations, sub-regions or regions to inform future working

Control Measures or Safeguards

Who or What is Impacted *6 : .
currently in place *7

Water Storage

Reducing noise pollution

Eg.
2ai

Eq
2aii

Increasing winter precipitation
The projected changes are:
Increase in winter mean
precipitation is: -2 (G} 16% by
2020571 (143 33% by 20505 3 (18)
83% by 20805

Periods of heavy and [ or
persistent rain

Pluvial flooding (lash floods from
rainfall)

Closure of roads - disruption to
delivery of senices

Logisticsinfrastructure

CustomerCitizen

Increasing summer temperatures
The projected changes are:
fheredse in sUMMEr mean
temperature is: 0.4 1.4 2.5°C by
20205714 (2.514.7°C by 2050= /1.2
[3.5] F.3%C by 2080=; pcredse in
summer mean daily maximum is:
05019385 by 2020 711 (3.3 BE°C
by 2050s £ 1.2 (477 10.3°C by 2080s;
Increase insummer mean daily
minimum is; 0.6 (1.57 2.7%C by 2020/
1.4 (2.715.5%C by 20505 71.3(3.815.2°C
by 2060=.

Higher summer temperatures

The projected changes are:
fheredse in sUMMEr mean
temperature is: 0.4 (1.47 2.5 °C by
20205714 (2.514.7°C by 2050= /1.2
[5.5] 7.3°C by 2080s; /pcregse in
summer mean daily maximum is:

0.5 (1890 5.5°C by 20205 /1.1 (3.3)6.6°C

Higher summer temperatures

East Midlands NI 188 Planning to Adapt Project 2009
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Table O7: Copy of Template for Collation of CRA for Region continued

H | J K L It 1N 0 F Q R 5 T U VoW | K A

Z| A | 4B

| ac

AE

AF | aG

Step 5: Collation of Local Authority, LSP Objective & LSP Organisation Risk Assessment Forms
@ East Midlands NI 188 Planning to Adapt Project 2009-2010
Name of Region: Date of Collation:

LA 2020s Risk Number *12 LA 2050s Risk Number *12 LA 2080s Risk Number *
u £ 2 8§60 £ 2 80 |z
= T ZEn2 T T TEon2 T T 8o
8 2 EE%8 = 2 EE48 = 2 Ee4
£ 5 555 % 5 53 "5 % 5 58
= =) SO = =) © o oz = ©
En.
1ai
]
E.n
1aii
10
Eg.
1ai
11
E.n
1aii
12
1
13

4 4 » M{ 2ah,cLSP Objective CRA 2d Callation of LSP Obj. CRA 4a,b,c LSP Organisation CRA

H 1 J K L M N O P Q R 5 T u v W X ¥ Z AA AB

AC

Risk Number Grouping *16

2020s 20508

Objectives

2080s

AE

Control Measures or
Safeguards currently
in place ‘7

‘water Shortage Warnings;
Fepair leak ages; Fromotion

AF AG
Potential Adaptation Measures *14

Ohservations and
recommendations to reduce
vulnerability *14

Cost*

Combine warnings with meszages of water

Sub- saving tips; Increase leak.age repair;
Regional regional Regianal of grey water usage in homes: | Installation of large-=cale grey water recycling,
a Development of new ecpecially in industry; Increase water storage
collection netwark, Facilities to capture heavier winter rainfall
Regional
Regional C(:DDLILI’ITr;tITS Regianal Floize Maonitoring AuWareness campaign
Primarily
Increasze frequency of drainage clearing ta
Sub- Clearance of road OnGe every 3 years; Ensure road development
Regional el Regional draing; Development | inlow Food risk areas; Ensure road, housing
g Flans and service dewelopment in low Flood risk,
areas
Regional Clearance of road Increase frequency of drainage clearing o
County drains; Flan of onee every ¥ years; GRS systems updated to
Regional CEunETs Fegional alternative routes; receive weather warning locations; Provide
Frimarily River level monitaring linkage of river level monitoring o GRS

system

software ko redirect

4d Collation of LSP CRA %, 5a Collation of EastMids CRA

East Midlands NI 188 Planning to Adapt Project 2009
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for Collation of CRA for Region continued

Table O7: Copy of Template
Al

AH Al Al | oAl [ oam [ an | a0 [ ap [ Ao [ AR [ As | AT [ AU [ Ay [ mw | ax | av [ a7 [ Ba [ BB | BC | BD | BE | BF
il Step 5: Collation of Local Authority, LSP Objective & L SP Organisation Risk Assessment Forms
2 |@East Midlands NI 188 Planning to Adapt Project 2009-2010
3 Name of Region: Date of Collation:
4
5 Al AJ AK AL AM AN AOQ AP AQ AR AS AT AU AV = AW = AX AY AZ BA BB BC BD BE BF
B 5 % LA 2020s Risk Number *12 LA 2050s Risk Number *12 LA 2080s Risk Number *12 Risk Number Grouping *16
=
R - S - £ 2.8 ¢ TN
i i 0 - = = W ] = W ] = 3 T B
Action required by whom *16 Br 5* 2 E EE' %E 2 .% EE' %E 2 _% 9% %E 2020s 20505 2080s
g s = s 35 -2 = E S5 -2 = E 25 -2
a = © =1 © o = a = o & =3 © [=]
wiater Companyf LAfLocal Media; wWater
Eg. Company; W ater Company! ) Sub- )
1ai Flanningfindustry; ‘W.ater Companyt Regional regional Regional
Flanningfindustry
g
Regional
Eg PolicelLocal Authority fLocal [edia Regianal CU“”‘." Regional
1aii Councils
Primarily
10
Eg. HighmaysfL and-ownersiF armers; Lowe | Low | Low | Low | Low | Low | Win | Win | Win | Low | Low | Win | Win | YWin | Win | Win | YWin | Win Regional Sub- Regional
1ai Plarining regret| rearet| rearet | regret| regret| regret| Win | Win | Win | regret| regret] Win | Win | YWin | Win | Win | WWin | Win regianal
11
HighwaysfLand-ownersiF armers; Regional
Eqg Emergency ServicesiHighways; Low | Low | Low | Low | Low | Low | Low | Low | Low | Low | Low | Low | Win | Win | Win | Win | Win | Win Regional County Redional
LEL Environment AgencyfEmergancy regret| rearet| rearet | regret| rearet| regret| rearet| regret | rearet| regret| regret| rearet| Win | ¥Win | Win | Win | Win | Win g councils| 4
Services Frimarily
12
1
13
W 4 » M|{ Zahc 5P Objective CR& 4 2d Collation of LSP Ohj, CR& 4 d4a,b,c LSP Organisation CR& 4 4d Collation of LSP CR& %, Sa Collation of EastMids CRA / <
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Annex P Guidance Notes for NI 188 Risk Assessment T emplate Usage

In order to ensure you are able to use the template correctly and to avoid unnecessary
misuse, please find below additional guidance notes which are to be used in conjunction
with the template key and instructions within the NI 188 Risk Assessment Template and
the NI 188 Risk Assessment Methodology document.

Please Note: You will also need to follow additional guidance on the amendment,
addition and removal of rows as described on the “Summary of Method” sheet under the
“Amending, Removing and Adding Risks and/or Opportunities Protocol” and/or any other
guidance given when you receive the template.

Protected & Editable Cells

1) Within the template a number of cells are protected, which you are unable to edit or
format (e.g. cells highlighted by orange box in Figure P1). You are able to click onto
all the cells which can be edited within the template. Please note: you are not able to
format cells within the template.

Inserting & Deleting Rows

1) You are only able to insert and delete rows in the template where the row contains
only unlocked (unprotected) cells, i.e. where you can click on every cell in the row
(referred to as an “unlocked row”).

2) To add in an additional row, you need to highlight one of the unlocked rows by clicking
on the row number on the left-hand side of the Excel sheet. You can either insert a
row above the highlighted row by using the Insert menu or by right clicking on the row
number and using the right click menu. Please Note: When you insert a row in the
template, the new row will include the formats from the row above. Therefore to
ensure you are able to edit all cells and to be able to delete the row if required, please
ensure you insert on the 3" row (shown by purple arrow in Figure P1) within each
impact section (example “impact section” indicated by red box in Figure P1) or below
in order to insert a row which contains unlocked cells.

3) To delete a row from the template, you need to highlight the row and right click with
the mouse to use the “delete” option from the right click menu. Please Note: You are
only able to delete rows which only contain unlocked cells. Therefore you need to
ensure when you insert a row that it is inserted under a row containing only unlocked
cells, i.e. not the under the first row of each impact in the template (Figure P1).
Therefore do not highlight the 2" row (indicated by green arrow in Figure P1) to insert
a row or the row inserted will contain locked cells and you will not be able to delete or
sort the row if required.

4) Please Note: When you insert a row, the formulae are not copied from the row above.

Therefore you will need to copy the formula Columns N — P in other rows into your
new row in order for the risk score to be calculated.
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Copying & Pasting into the Template

1) You are able to copy information from cells within the template and from external
sources, and to paste this information into the cells which you are able to click on.
This can be done using the Edit menu, right click mouse menu and by using the
Control key commands (Ctrl+C to Copy; Ctrl+V to Paste).

2) To ensure information entered into the template is in the desired format, please
ensure the information you copy and paste into the cells is in the desired format in the
document you are copying from.

Sorting the Data

1) By following the above instructions for the insertion of rows, you will be able to sort the
rows of data by any column using the Sort function under the Tool menu.

2) You are only able to sort rows which contain only unlocked cells. Therefore you are
not able to sort the first row of each of the impact section.

3) If you are going to sort the rows, you will need to ensure all cells are completed in
each row, i.e. ensure Columns A to S are filled in, even though this will mean the
same information will be recorded in a number of cells in a Columns B - F, otherwise
you will not be able to match the risk scores to the relevant future climate condition to
who or what is effected category.

4) To sort the cells you need to highlight the group of rows you would like to sort and
click on the Tools menu to click on the Sort function.
First Row of the Impact Sections  (Blue arrow on Figure P1)

1) Due to the issues mentioned above, you may decide not to use the first row of the
impact sections, as you are unable to sort these rows.
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F [ G I H [ 1]

Conduct risk assessment of local authority service areas using
© East Midlands NI 188 Planning to Adapt Project 2009 Risk A t Methodology and 5x5 Matrix Key
Name of Local Authority: Service Area Assessed: Date of CRA: Date of Review:

Impact
Risk/Opportunity

i i ] n Control Measures or Likelihood of Secticn
Identified Risk and/or . Who or What is . consequence 10
Opportunity *4 Consequence *5 Impacted *6 Safequards currently in |
Locked
Increasing summer Cells in

place *7
temperatures 1 row
The projected changes are:
Increase in summer mean
temperature is: 0.4 (1.41 2.5 °C
by 20208 1.1 (280 4.7°C by
205808 /1.2 (3.5) 7.3°C by
20805
] Increase in SUMMEr mean
daily maximum is: 0.5 {1 8
35°C by 20205711 (3.3 BR°C
by 20802012 (4.73 10.3°C by
20805
Increase in SUMMEr mean

Future climatic condition *2 Impact *3

2020s 2050s 2080s

1 row

2nd roww

Higher summer temperatures

3 row

111

daily minimum is: 0.6 {1.5)
2.7°C by 20205011 (2.7) 5.5°C
by 20805 /1.3 (3.8 8.2°C by

9 20805
Increasing summer
104 temperatures
Increasing summer
i lemperaiures
Increasing summer
temperatures
The projected changes are:
Increase in summer mean
temperature is: 0.4 (1. 43256 °C
by 20205 /1.1 {2.8) 4.7°C by
205805 /1.2 (3.5) 7.3°C by
2080s;

9 Increase in summer mean
daily maximum is: 0.5 {1 8
35°C by 20205011 (3.3) B.A°C
by 20802012 (4.73 10.3°C by
080%

Increase in SUMMEr mean
daily minimum is: 0.6 (1.5}
27°C hy 20205014 (273 5.5°C
by 2050s 4 1.3 {3.87 8.2°C by

12 2080s.
Increasing summer
o4 r M NI188 Risk Assessment Templates 4 Surmmary of Method % 1ag&b Council CRA Template / |< ¥ |

Higher summer temperatures

Higher summer temperatures

Heat waves

.

Figure P1: Impact section, locked cells in firstro ~ w & rows in the NI 188 Risk Assessment Template © East Midlands NI 188 Planning to Adapt Project 20 09
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