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1. Background Information 
The project [insert name] of [the client] concerns …  
 
Further background information relevant to the assignment is included in Annex II. 

2. Overview of the Assignment 
In order to ensure the long-term sustainability and soundness of the programme, [the client] procures the 
Consultant to undertake the climate risk and vulnerability assessment (CRVA) of the project/programme and 
to present results thereof in a comprehensive report.  

Climate risk and vulnerability assessment is a process, which helps the project Promoter do the following: 

• consider in a comprehensive way how the project is vulnerable to climate variability and change,  
• assess related risks to the success of the project, and  
• identify relevant adaptation options (structural, operational and/or organisational) to build climate 

resilience.  
• if necessary, reassess some aspects of project feasibility in the light of these options and develop a 

subsequent optimised, more resilient project scope. (Note: this element is not included in the scope of 
this assignment). 

The climate risk and vulnerability assessment will seek to assess whether the project, as currently designed, 
is robust and resilient to climate risks. The level of residual risk that is acceptable needs to be discussed and 
agreed with the Promoter (or the relevant regulator or legislative authorities). Should deficiencies be identified, 
the CRVA shall (i) demonstrate to project financiers that climate change risks and vulnerabilities have been 
appropriately assessed and (ii) identify the list of possible adaptation options that could strengthen the 
programme.  

The main recipient of the outcome of the assignment will be [the client], with whom the Consultant is expected 
to cooperate closely. 

3. Detailed Description of the Assignment 

3.1. General description of the approach to be followed 
The Consultant will undertake a Climate Risk and Vulnerability Assessment of the project/programme and 
present results thereof in a comprehensive and well documented report. The structure of the report is outlined 
in Annex IV. 

These Terms of Reference build on the methodology proposed by the European Commission in the “Non-
paper Guidelines for Project Managers: Making vulnerable investments climate resilient”1 and include 
references to other methodologies and tools that may be used by the Consultant. 

Annex I contains the Methodological Guidance Note, which explains in details the main steps of a suggested 
approach to the assignment. The Consultant can follow these steps or propose an improved methodology that 
remains consistent with the overall logic of the assignment. 

The climate risk and vulnerability assessment includes numerous steps, grouped into the following phases:  

1. the characterization of the project, its boundaries and relevant underlying system(s),  

2. the vulnerability assessment to relevant climate variables and hazards (assessing the sensitivity and the 
exposure to climate hazards of project components),  

                                                      
1 “Non-paper Guidelines for Project Managers: Making vulnerable investments climate resilient”, available at:  
https://ec.europa.eu/clima/sites/clima/files/adaptation/what/docs/non_paper_guidelines_project_managers_en.pdf 

https://ec.europa.eu/clima/sites/clima/files/adaptation/what/docs/non_paper_guidelines_project_managers_en.pdf
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3. the in-depth analyses and quantitative risk assessment (potential impacts, adaptive capacity and resulting 
risk assessment) and the preliminary identification of adaptation options. 

At the end of each phase, the Consultant will report to stakeholders (relevant stakeholders identified at this 
stage are listed in Annex II) in workshops (organised by the Consultant, including presentations of relevant 
deliverables) and seek approval of that part of the Assignment prior to proceeding to the following phase. A 
final workshop will be organised to discuss proposed adaptation options. As part of its methodology proposal, 
the Consultant will indicate how stakeholder participation will be structured and managed. 

3.2. Project characterization: its components, boundaries and relevant underlying system(s) 
Thorough understanding of the project, its critical elements, dependencies and boundaries is essential for the 
completion of the key phases of the CRVA. 

The Consultant will  
• briefly describe the project, identifying its nature and purpose and detailing its principal components, 
• identify project’s critical elements, i.e. the elements whose failure may impair project construction 

and/or operation or in any other way impair the achievement of the project’s outputs and outcomes, 
• define project boundaries for the CRVA analysis, which will generally extend beyond the infrastructure 

or other activities directly included in the project and include at a minimum the following aspects: 
o On-site assets and processes (the “project” strictu sensu), 
o Inputs: the sources and supply chain of relevant inputs,  
o Outputs and outcomes: the distribution systems, markets or other delivery mechanisms for 

project outputs,  
o Transport links: any network, means of transport, logistics processes constituting the project’s 

input/output delivery routes and that can be affected or damaged under current and future climate 
conditions e.g. roads, power and telecommunication linkages, 

• describe the nature and purpose of the system(s) of which the programme is part focusing just on what 
is relevant based on the nature and purpose of the project2.  

• identify  critical elements of these systems, i.e. the elements whose failure may impair their correct 
functioning or may cause severe strain of these systems3.  

• identify and characterise key stakeholders including: a list of key stakeholders, their areas of interests 
and areas of programme that affects them, stakeholders’ risk attitudes, and levels of stakeholder 
influence on the programme. 

3.3. Vulnerability assessment 
 

The vulnerability of the programme to climate variables and hazards is assessed by combining (i) the sensitivity 
of the specific infrastructure and activities included in the project/programme and the exposure to the 
relevant variables of the location of the relevant elements of the programme as identified in its characterisation 
in 3.2. Each element of the vulnerability assessment and their outputs shall be validated through local 
stakeholder consultations. 

3.3.1. Sensitivity analysis 

The Consultant will identify the sensitivities of the type of activities concerned by the programme in relation to 
a range of climate variables and secondary effects/hazards. It is important to note that this first step in the 
analysis is solely linked with the type of activities that the project concerns and not with the specific project 

                                                      
2 These systems can include the set of infrastructure within which the project may be integrated (e.g. the existing network to which a new 
wastewater treatment plant will be added), the urban area or region where it is located (geographical scale will vary depending on project 
nature), the relevant environmental system that may affect and be impacted by the project, the communities of beneficiaries and other 
relevant stakeholders. 
3 This will be especially important to assess how the project or its possible adaptation measures affect the overall adaptive capacity of the 
system(s) they belong to, and to avoid maladaptation. 
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and its location. The first step aims only to select the climate variables that are relevant for the programme so 
as to focus the scope of the rest of the analysis.  

Annex I provides a non-exhaustive generic list of the variables and climate-related hazards.  

The Consultant will assess the sensitivity in relation to the above variables and hazards of at least the following 
programme aspects (as defined above in 3.2): 

• On-site assets and processes 
• Inputs (e.g. water, energy) 
• Outputs (products, markets, customer demand) 
• Transport links 

For example, the Consultant may attribute a score of “High sensitivity”, “Medium sensitivity” or “No sensitivity”. 
In such a case, the Consultant will clearly indicate the meaning assigned to the respective scores (“High”, 
“Medium”). Annex I provides example definitions. 

It may be necessary to assess the sensitivity of individual components of the programme particularly when 
these have been identified as “critical” in the project identification phase (see 3.2.). 

As the output, the Consultant may produce a sensitivity matrix for the programme4 using the “traffic light” 
representation convention. This matrix could later be combined with the assessment of exposure to the 
relevant hazards for the compilation of the overall vulnerability matrix.  

The Consultant will also refer to the methodology used to determine the scores and justify each of the scores. 
The Consultant will adopt a definition of a variable/hazard to which the programme is sensitive, that will serve 
to scope the further work. For example, the programme which scored at least ‘medium’ in respect to any 
variable or climate-related-hazard is considered to be sensitive to that variable/hazard. 

The Consultant will  

• Briefly, present limitations of the information available to carry out the assessment and any other 
problems encountered in the process.  

• Clearly specify any assumptions that were necessary to address any of the difficulties that were 
encountered.  

• Make suggestions on ways to improve this stage of the analysis.  
 

3.3.2. Exposure assessment 

The Consultant will evaluate the current and future exposure to the relevant climate variables and hazards 
(identified in 3.3.1) of the location(s) where the programme will be implemented, and any other locations that 
are relevant for the programme, e.g. areas where key inputs are sourced or key outputs are delivered, and 
any critical transport route as defined above.  

To this end, the Consultant will use the relevant spatial data related to the relevant climate-related variable 
and hazards using information from global climate scenarios but also from any available scenarios that may 
have been developed at lower geographical scale for the locations that are considered relevant for the 
programme. The Consultant should keep in mind that scenarios at a lower scale may be less reliable.  

For assessing future climate exposure the Consultant will take into account the economic life of assets. The 
relevant spatial data and project components’ locations will be presented on the maps5.  

                                                      
4 For an example of such matrix see Table 8 of “Non-paper Guidelines…”.  
5 [the client] has a geographical information system (GIS) which covers the whole city area and both water and wastewater infrastructure. 
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As the output of this second step, the Consultant may produce an exposure matrix for the programme and 
will explain how the scores were defined for the purpose of the assessment and briefly justify each of the 
scores (including relevant maps). The Consultant will attach references to the data sources and models used 
for the purpose of this step.  

The Consultant will: 

• Briefly present limitations of the information available to carry out the assessment and any other 
problems encountered in the process.  

• Clearly specify any assumptions that were necessary to address any of the difficulties that were 
encountered.  

• Make suggestions on ways to improve this stage of the analysis.  
 

3.3.3. Summary vulnerability matrix 

The Consultant will assess the vulnerability of the programme to each relevant variable/hazard by combining 
the outcomes of the sensitivity and exposure assessments using the vulnerability matrix.  

As the output, the Consultant will present the vulnerability level of the various components of the programme 
to all relevant variables. A “traffic light” matrix can be used to summarise the vulnerability analysis. The interim 
report shall clearly identify (i) the elements of the programme that are vulnerable and (ii) the nature of this 
vulnerability (e.g. the consequence of certain hazards, the time-horizon for their potential manifestation, the 
specific components of the project that may be affected, etc.) 

The vulnerability assessment will have to be discussed and validated through consultation with stakeholders 
(relevant stakeholders identified at this stage are listed in Annex II). This should take place at all crucial steps 
and culminate with a stakeholder workshop to ensure that the outcomes are agreed before moving to the next 
stage of the analysis. 

3.4. Adaptive capacity assessment 
The consultant will assess the adaptive capacity of the system (encompassing programme and institutional 
environment in which it is to be implemented) taking into account, among others, the following aspects. 

At Promoter level: 

• institutional capacity (including risk management, change management, project management, decision-
support instruments, assets management), 

• (systematic) processes currently in place to identify sensitivity, exposure, critical assets, vulnerabilities, 
and measures to address them, 

• how lessons learnt are incorporated into system-level or project planning 
(design/implementation/operation) and operating procedures and practices, 

• awareness of climate vulnerabilities of the assets and organisation, 
• awareness of the best industry practices and adaptation practices in other projects, available resources 

and insurance, 
• emergency and contingency plans (and processes to adjust them when revised climate change data are 

available), 
• availability of updated reports on technical condition of infrastructure, 
• available resources and insurance. 

With regard to the external framework: 

• availability of relevant datasets and higher resolution data on future climate variability and change, 
existence of relevant monitoring systems, 
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• consideration of climate aspects in planning instruments, e.g. urban planning, river basin plans, flood risk 
management plans, etc. 

• existence of climate risk and vulnerability guidance notes, models or other tools developed at industry 
level, 

• building codes and operating standards and practices that take the relevant climate variables and 
hazards into considerations, 

• emergency and contingency plans (and processes to adjust them when revised climate change data are 
available), 

• capacity of the entities involved in managing prevention and emergency activities, 
• available resources and insurance. 
 
The Consultant will also provide recommendations of activities that may help build or improve the adaptive 
capacity at the level of the Promoter, and/or relevant governing or administrative tiers (e.g. city, region, river 
basin competent authority). 

As the output, the Consultant will produce the adaptive capacity assessment in a form of a SWOT analysis 
with recommendations, not necessarily limited to the Promoter. It will also describe the applied methodology 
and assessed aspects.  

3.5. Risk assessment 
The Consultant will undertake a risk assessment in line with best practice and risk management methodologies 
or standards applied in the sector, industry or Promoter’s organisation6. The Consultant will justify its choice 
of methodology and clarify its advantages and potential drawbacks. As a minimum the methodology should 
include the risk identification, risk analysis and risk evaluation steps.  

In the risk assessment process, the Consultant will translate climate variables and climate-related hazards to 
which the programme is vulnerable, into risks by quantifying the likelihood and potential impact of each risk. 
The analysis should include and distinguish between current climate variability and future projections of the 
climate trends relevant to the programme. First, the estimation of the present conditions based on existing 
data has to be carried out in order to clearly define the state of the system (baseline). Second, future projections 
of the system’s evolution can be made based upon the previously defined state or model7. The Consultant will 
appropriately deal with the uncertainty linked with the implications of multiple scenarios providing differing 
views on the likelihood of different events/future trends. The Consultant will propose ways to address difficulties 
such as threshold effects or rapidly changing patterns compared to past trends.  

For the risks assessed as significant, the Consultant will undertake a detailed assessment in order to test the 
ability of the programme to cope with the climate variability/hazard it will experience over its lifetime. That 
assessment will involve quantitative analyses of the programme aspects in conjunction with the climate impact 
models (e.g. flood risk models). 

Throughout the risk assessment, the Consultant will cooperate with the Promoter and other relevant 
stakeholders (relevant stakeholders identified at this stage are listed in Annex II).  

As the output of this stage, the Consultant will produce a Risk Register that will include as a minimum the 
following elements: 

• Risk description, including the cause of the risk (climate variable or climate-related hazard), the event 
and its effect on the programme, 

                                                      
6 Examples of such standards are: ISO 31000:2009, COSO Enterprise Risk Management, Management of Risk M_o_R. EC “Staff Working 
Paper on Risk Assessment and Mapping Guidelines for Disaster Management” may also be consulted. Some Promoters may also prefer 
HAZOP analysis. An overview of risk assessment techniques is provided in ISO 31010:2009. A brief presentation of a minimum elements 
of risk assessment can be found in Section 2.3.4 of “Non-paper Guidelines…”. 
7 For example, IDF (intensity, duration, frequency) curves can be built to assess current water availability based on existing rainfall 
patterns, and a hydrological model can then simulate future IDF curves using climate change downscaling. 
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• Corresponding climate-related critical threshold8, 
• Probability (likelihood) of the risk occurring9, 
• Quantification of the impact (severity) of the risk on the programme, should the risk materialise10, 
• Proximity of the risk (estimation of the timescale for when the risk might materialise), 
• Risk owner (i.e. individual responsible for management and control of the risk, including the 

implementation of the risk response), 

For each risk classified as significant, the Consultant will provide: 

• Detailed description of currently identified risk response (i.e. adaptation options identified in the 
adaptive capacity analysis, if any), 

• Expected residual risk after the response has been implemented,  
• Identification of Promoter’s risk attitudes and consequent indication of whether additional adaptation 

measures appear to be necessary, 

The Consultant will provide reference to the methodology applied. It will also reference risk techniques applied 
to assess probability, impact and proximity. It will further make reference to models used in detailed analyses. 

The Consultant will also: 

• Briefly present limitations of the information available to carry out the assessment and any other 
problems encountered in the process.  

• Clearly specify any assumptions that were necessary to address any of the difficulties that were 
encountered.  

• Make suggestions on ways to improve this stage of the analysis.  
 

3.6. Identification of adaptation options 
The Consultant will identify viable adaptation options11 to respond to the risks and vulnerabilities identified in 
the previous steps. In that process the Consultant will build on best industry practices, best adaptation 
practices, and internationally recognised guidelines12.  

Identification of viable adaptation options should be consulted with the Promoter and other relevant 
stakeholders.  

As the output, the Consultant will produce a list of identified options corresponding to the risks identified in the 
Risk assessment step. The preferred options should be recorded in the Risk Register. 

 

4. Logistics and timing 

4.1. Location(s) 
Add as appropriate. 

 

                                                      
8 Climate-related threshold represents the boundary between tolerable and intolerable levels of risk or performance criteria for the project 
options or components. 
9 Example of a simple scale for assessing probability could be found in Table 11 of “Non-paper Guidelines…”. 
10 Example of a simple scale for scoring risk impact could be found in Table 10 of “Non-paper Guidelines…”. 
11 A range of adaptation options may include among others: soft solutions (i.e. reallocation of resources, behavioural change, training and 
capacity building, institutional reforms), safety margins to cope with uncertainties, hard engineering solutions (e.g. retrofit of infrastructure, 
flexible designs allowing for future modification of infrastructure if needed), insurance, emergency plans (see Annex I). 
12 Examples of useful guidance on adaptation options could be found on page 46 and in Annex X (Adaptation option checklist) of “Non-
paper Guidelines…”. 
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4.2. Commencement date & Period of execution 
Add as appropriate. 

 

4.3. Deliverables  
The following deliverables should be delivered in accordance with the indicated timetable (adjust the deadlines 
to take into account the size and scope of the project, the difficulties to mobilise stakeholders, etc.): 

 

Deliverable Title Content Deadline 

Inception report – project 
characterisation 

1. Methodology of work 
2. Updated list of stakeholders to be consulted 
3. Project characterisation 

3 weeks after 
commencement 

Workshop 1 Presentation and discussion of the inception report to the 
stakeholders (up to 1 day) 

4 weeks after 
commencement 

Interim report – 
vulnerability assessment 

1. Sensitivity analysis and its results (sensitivity matrix) 
2. Exposure assessment (exposure matrix) 
3. Vulnerability analysis and its results 

7 weeks after 
commencement 

Workshop 2 Presentation and discussion of the interim report to the 
stakeholders (up to 1 day) 

8 weeks after 
commencement 

Final report – Climate 
Risk and Vulnerability 
Assessment  

As defined in Annex IV 
 

13 weeks after 
commencement 

Workshop 3 Presentation and discussion of the final report to the 
stakeholders (up to 1 day) 

14 weeks after 
commencement 

 

4.4. Submission and approval of deliverables 
Deliverables shall be submitted in English (2 hard copies plus an electronic version) to the attention of the 
Assignment Manager at least 5 days prior to the each workshop. The Promoter will have 10 working days to 
examine and approve each deliverable. Should a deliverable be rejected by the Promoter, the Consultant will 
be required to re-submit the deliverable within 5 working days following the rejection, completed and 
adequately amended. No payment will be made until the deliverable has been accepted by the Promoter. 

 

5. Input Requirements for the Assignment 

5.1. Personnel 
The CRVA’s success will largely depend on the competencies of the involved experts mobilised. The 
Consultant is expected to assign a team of experts to the task, with the technical and economic expertise that 
should include, but not be limited to: 

• Climatology/meteorology with experience in data analysis and modelling, 
• Climate adaptation and/or natural hazard and climate vulnerability assessment (e.g. expert in flood 

management, coastal erosion, drought), 
• Economic and financial analysis, 
• Sector expertise (e.g. water, transport, energy) and related fields (e.g. hydrology, hydrogeology, 

logistics, marine sciences), 
• risk management methods and techniques, 
• GIS skills. 
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The precise definition of each expert’s profile is very important for bid comparison and evaluation. Define 
each profile in terms of qualification (diploma and level, language capabilities), general experience (x years), 
and specific experience (e.g. n risk studies, nn master plans). 

5.2. Facilities to be provided by the Promoter (if applicable) 
In order to facilitate the Assignment [the client] will: 

• provide an equipped office at its premises, 
• organise an accompanied visit of all [the client] facilities, 
• assign a person responsible for necessary coordination of the activities related to the Assignment 

within [the client] organisation,  

6. Reports 

6.1. Reporting requirements 
Add as appropriate, if the Consultant shall produce regular progress reports (e.g. monthly) in addition to the 
deliverables listed in 4.3. 

 

6.2. Visibility requirements 
Add as appropriate (e.g. use of logos, communication on social networks, and contact with media) 

 

7. Performance Monitoring 
Add as appropriate. 

8. Annexes 
Annex I: METHODOLOGICAL GUIDANCE NOTE 
Annex II: Programme background 
Annex III: Examples of useful sources to evaluate the exposure to climate risks 
Annex IV: Table of Content for Climate Risk and Vulnerability Assessment report 
Annex V: Glossary of Terms 
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Annex I: Methodological Guidance Note 
 
General description of the approach to be followed 
These Terms of Reference build on the methodology proposed by the European Commission in the “Non-
paper Guidelines for Project Managers: Making vulnerable investments climate resilient”13 and include 
references to other methodologies and tools that may be used by the Consultant. 

The main stages of this methodology are: 

• Task 0: Project Context and Assessment Methodology – aims to set the foundations for the 
assessment and ensure that it is adequately scoped;  

• Task 1: Vulnerability assessment – considers which climate hazards the project is most vulnerable 
to as a result of its components and location; 

• Task 3: Risk assessment  – considers the probability and severity of climate risks affecting the 
project;  

• Task 4: Adaptation – intends to identify and appraise adaptation options and integrate the most 
suitable measures in the project, with the aim of increasing the resilience of the project and adapting 
to climate change.  

  

                                                      
13 “Non-paper Guidelines for Project Managers: Making vulnerable investments climate resilient”, available at: 
http://ec.europa.eu/clima/policies/adaptation/what/docs/non_paper_guidelines_project_managers_en.pdf 

http://ec.europa.eu/clima/policies/adaptation/what/docs/non_paper_guidelines_project_managers_en.pdf
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Task 0: Project Context and Assessment Methodology  

The aim of this task is to set the foundations for the assessment, understanding the background of the project, 
how the methodology will be undertaken and who should be involved. Establishing this information at the 
outset will mean that the assessment is adequately scoped and fit for purpose.  

 

Sub Task 0.1 – Project Context  
First it is important to have a good understanding of the proposed project and its objective, including all ancillary 
activities necessary to support the project’s development and operation. 

To understand how the project may be at risk of current climate variability and future climate change, it is 
important to understand the project and all its various dimensions. Projects generally involve multiple ancillary 
activities and different components and they form a part of a larger system of infrastructure. An impact of 
climate change on any one of those activities or components may have a debilitating effect on the success of 
the project. It is therefore also essential to understand the importance of the project within the overall context 
and determine the purpose of the project and how critical this infrastructure is. It is also important to know the 
proposed life span of the project and/or its components.  

Depending on the complexity of the project it may be useful to break down this project description into discrete, 
manageable, parts such as the following in order to define possible impacts of climate change on each of these 
parts:  

• The physical infrastructure itself (Assets);  
• How the infrastructure will work, including operations and maintenance (Processes);  
• Anything the project may be dependent on to function correctly – for example energy (power supply), 

water use, transport links, others (Inputs);  
• The purpose of the project and what it delivers (Outputs);  
• How the project fits into a larger system of infrastructure or planning network (Interdependencies).  

 

Sub Task 0.2 – Methodology  
The methodology applied in the assessment needs to be explained in detail and in a logical and clear manner 
so that it is understandable how the assessment will be (or has been) executed.  

The approach can be quantitative; using scoring matrices for the assessment of vulnerability and risks, or 
qualitative; taking a more descriptive approach to the assessment.  

The methodology description should explain at what project development stage this Vulnerability and Risk 
Assessment was undertaken; whether the assessment and consideration of climate adaptation has been 
undertaken throughout the development of the project or has been applied in a more audit like fashion at 
the end of the design (this may be the case for the more mature projects).  

This description of methodology should explain the sources of information used in the assessment. Specifically 
the assessment requires consideration of current and future relevant climate risks which needs to be based 
on robust and authoritative forecasts and predictions. Sources and references should be given. (Annex III 
provides some examples of such data sources) 

It is also important to establish if there are any applicable national laws and/or international guidelines and 
standards that need to be observed in the undertaking of the assessment. 
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Sub Task 0.3 – Stakeholders  
Clarify the responsibilities and roles of all involved in or associated with the Vulnerability and Risk Assessment, 
including relationships to the other specialist studies being undertaken (e.g. EIA, CBA, etc.).  

It is important to identify who should do the assessment, who should lead the process and who else should be 
involved. The assessment should be undertaken by people involved in the project with knowledge of the 
projects components, the local area and the historical experience. It should be undertaken by a team of 
different specialists with varying view-points, not in isolation. This assessment process should be led by a 
dedicated team member; often the project engineer will be the most suitable. For specific issues it may be 
necessary to hire dedicated consultants with expertise in climate change adaptation to inform the process.   

In addition to those undertaking the assessment it is important to involve other stakeholders through 
consultation. It is useful to have a clear stakeholder engagement plan and to identify key points in the 
assessment process when these stakeholders should be involved. Such a plan should identify who should be 
involved (e.g. authorities and technical institutes, construction and operational departments, local residents, 
etc.), when (e.g. during vulnerability screening, during risk assessment, for identification and assessment of 
adaptation options, all stages, etc.) and how (through workshops, public forums, interviews, etc.). This is 
essential in order to fully understand the local and historic background of the project.  

Task 1: Vulnerability Assessment  

The aim of this task is to understand which climate factors the project may be vulnerable to, and to screen 
hazards in or out of the more detailed risk assessment.   

Vulnerability of a project is a combination of two aspects: 1) how sensitive the project’s components are to 
climate hazards (sensitivity) and, 2) the probability of these hazards occurring at the project location now and 
in the future (exposure). These two aspects can be assessed in detail separately or considered in combination. 
The order of these two sub-tasks is dependent on when in the project development cycle the assessment is 
undertaken, in reality they will often be done in parallel. If the location of the project is already known then 
some site specific climate factors can already be ruled out from exposure, whilst if the technology of the project 
is already selected some of the specific climate factors can be considered not relevant in terms of the sensitivity 
analysis.  

When considering a changing climate, the keys changes are seen in the following climatic factors (these are 
also referred to as primary climate drivers):  

• Temperature (changes in average temperatures and the frequency and magnitude of extreme 
temperatures) 

• Precipitation (rain, snow, etc.) (changes in average precipitation and the frequency and magnitude 
of extreme precipitation events) 

• Wind Speeds (average wind speeds and maximums) 
• Humidity  
• Solar Radiation  

Changes in these primary climate drivers result in a diverse set of Climate Hazards which may impact on a 
project. The types of Climate Hazards which should be considered in a vulnerability assessment include:  

Table 1 – Potential Climate Hazards to consider 

Hazard Description 

Average air temperature 
increase 

Increases in average temperatures over time 

Extreme temperature 
increase and Heat Waves 

Changes in the frequency and intensity of periods of high temperatures, including 
Heat waves (periods of extremely high maximum and minimum temperatures) 

Average rainfall change Trends over time of either more or less precipitation (rain, snow, hail, etc.) 
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Hazard Description 

Extreme rainfall change Changes in the frequency and intensity of periods of intense rainfall or other 
precipitation  

Water availability The relative abundance or lack of water 

Water temperature Changes in the temperature of surface and ground water 

Flooding (coastal and fluvial) Flooding from the sea or from rivers  

Seawater temperature Changes in the average sea surface water temperature 

Relative sea level rise Caused by a combination of increased sea temperatures (expanding the volume of 
water) and melting ice sheets and glaciers  

Storm surges An abnormal rise of seawater generated by a storm, over and above the predicted 
astronomical tides 

Saline intrusion Movement of salt water into freshwater aquifers, which can lead to contamination of 
drinking water sources and other consequences 

Ocean salinity Changes in the concentrations of salt in seawater 

Ocean pH  Acidification of the oceans  

Coastal erosion The wearing away of land and the removal of beach or dune sediments by wave 
action, tidal currents, wave currents, drainage or high winds 

Soil erosion The process of removal and transport of soil and rock by weathering, mass wasting, 
and the action of streams, glaciers, waves, winds and underground water 

Ground instability/ 
landslides/  avalanche 

Landslide: A mass of material that has slipped downhill by gravity, often assisted by 
water when the material is saturated 

Soil salinity  Changes in the salt content in the soil 

Average wind speed  Changes in average wind speeds over time  

Maximum wind speed  Increases in the maximum force of gusts of wind  

Storms(tracks & intensity) Changes in the location of storms, their frequency and intensity 

Humidity Changes in the amount of water vapour in the atmosphere 

Droughts Prolonged periods of abnormally low rainfall, leading to shortages of water 

Dust Storms A storm of strong winds and dust-filled air 

Wild fire Unwanted, unplanned and damaging fires such as forest fires and fires of shrub and 
grasslands 

Air quality Increased concentrations of pollutants locally, including incidents such as smog 

Urban heat island effect Cities or metropolitan areas which are significantly warmer than the surrounding rural 
area, caused by higher absorption of solar energy by materials in the urban area, 
such as asphalt  

Growing season length Changes in the seasons during which certain flora species grow, either longer or 
shorter  

Solar radiation The energy emitted by the sun from a nuclear fusion reaction that creates 
electromagnetic energy 

Cold spells Prolonged periods of extremely cold temperatures  

Freeze-thaw damage Repeated freezing and thawing may cause stress damage to structure such as 
concrete  

 

This is an extensive but not exhaustive list of hazards which should be considered. Determining whether the 
hazards are relevant to the project is dependent on “sensitivity” and “exposure”.  
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Sub Task 1.1 – Sensitivity  
Different types of projects are susceptible to different climate hazards. Based on the information gathered in 
task 0.1 about the project context, it is possible to understand how the project functions, how critical the project 
is within its wider network or system, and therefore which hazards are most relevant and why.  

For example a maritime port would be highly sensitive to sea level rise, whilst a wastewater treatment works 
would be highly sensitive to river droughts.  

Given the wide range of project types, the onus is on technical engineers and other specialists to identify the 
climate hazards that could be important or relevant. 

If the project description has been split into its various components this sensitivity analysis should be performed 
per project component. The analysis can be relatively basic (identifying whether the project is sensitive or not 
to each hazard) or can be considered in more detail (for example the analysis could identify hazards with high, 
medium, low or no sensitivity).  

The analysis of sensitivity does not take into account any considerations about the site of the project; it is 
purely based on the project specific factors, irrelevant of the location. E.g. what the project is and how it works. 
If the sensitivity analysis is performed early in the project development process it can help to support the option 
analysis process regarding the site location. By understanding the sensitivities of the project the most 
appropriate location can then be identified.  

 

Sub Task 1.2 – Exposure  
This part of the assessment looks at how the location of the project is likely to be exposed to specific climate 
hazards both now and in the future.  

The analysis of exposure to climate hazards should consider both the current climate variability and future 
climate change.  

For current climate variability this can be determined by considering the available data for the recent history of 
the project location (or alternative locations) and where there have been incidences of hazards such as 
flooding, drought, high temperatures or coastal erosion, etc.. 

With regard to future climate change, the assessment should take into consideration available relevant and 
reliable projections and forecasts, covering the proposed life span of the project and/or its components. 
References and sources need to be provided (Annex III provides some examples of such data sources).  

Data from, at least, the national level should be used. The more local and specific the data is, the more accurate 
and relevant the assessment will be. Some information will need to be site specific, such as considering the 
incidence of flooding and landslides when considering site options.  

 

Sub Task 1.3 – Vulnerability  
The vulnerability assessment combines the sensitivity and exposure analysis to determine which climate 
hazards are relevant for the project as a result of the project type and its location.  

If the sensitivity and exposure assessments were undertaken in a more detailed manner, identifying high, 
medium and no sensitivities and exposures, then the resulting vulnerability assessment will be more 
informative, providing a ranking of the levels of vulnerability for each hazard.  

The more detailed the assessment is, the more useful the results will be in informing decision making at the 
various project development phases. 
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The vulnerability assessment can also be considered as a risk screening stage, as it aims to identify which are 
the most relevant hazards to which the project is vulnerable. Those are the hazards which are then assessed 
in further detail at the risk assessment stage.  

 

 

Task 2: Risk Assessment 

The risk assessment considers the likelihood and severity of each risk affecting the success of the project.  

The vulnerability assessment identified the hazards which the project may be vulnerable to. These hazards 
are then assessed in more detail to understand the level of risk they pose to the project, its objectives and its 
components.  

The level of detail which the risk assessment goes into is dependent on the scale of the project (in terms of 
the type, its size and relative importance), and the project development stage at which the assessment is 
undertaken. For example, early in the project cycle the assessment is likely to be more high level, and it should 
be more detailed if undertaken at the later stages.  

In order to understand the risks in more detail, it is important to understand the probability of the risk occurring 
(how likely it is to happen) and the severity of the impact if it did occur (the consequence of the risk).  

Sub Task 2.1 – Probability  
This part of the risk assessment looks at how likely the identified climate hazards are to occur within a given 
timescale (e.g. the lifetime of the project).  

Again, it is important that the methodology sets out the scale for assessing probability and that this is explained 
clearly. This scale can cover 3 levels of likelihood (for example: Unlikely, Possible, Likely) or 5 levels (for 
example: Rare, Unlikely, Possible, Likely, Almost Certain) or otherwise14. The scale needs an explanation per 
category (for example: what “likely” means).  

For some climate risks there can be considerable uncertainty about the likelihood of their occurrence. In such 
circumstances the assessment team should use their best judgement, based on currently available data, 
statistics and knowledge, and in consultation with relevant stakeholders (as described in Sub-Task 0.3). This 
should include references to national, regional and/or local climate data and projections.  

  

                                                      

14 For example the scale used in the risk assessment of the CBA Guide could be used for consistency with the wider risk assessment 
exercise. See http://ec.europa.eu/regional_policy/sources/docgener/studies/pdf/cba_guide.pdf  Section 2.9.1 (p.70) includes 
scales for probability, severity and resulting risk level 

NOTE:  
If the vulnerability assessment concludes that the project is not vulnerable to any climate hazards, 
and that conclusion can be duly justified, there may be no need to undertake further risk 
assessment.  

http://ec.europa.eu/regional_policy/sources/docgener/studies/pdf/cba_guide.pdf
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Table 2 – Example Scale for Assessing the Probability of Hazards affecting the project 

 1 2 3 4 5 

Rare Unlikely Possible Likely Almost Certain 

Meaning: Highly unlikely 
to occur 

Given current 
practices and 
procedures, this 
incident is 
unlikely to occur  

Incident has 
occurred in a 
similar country / 
setting 

Incident is likely 
to occur 

Incident is very 
likely to occur, 
possibly several 
times 

OR  

Meaning:  5% chance of 
occurring  

20% chance of 
occurring  

50% chance of 
occurring  

80% chance of 
occurring  

95% chance of 
occurring  

 

Sub Task 2.2 – Severity  
This part of the risk assessment looks at what would happen if the identified climate hazard did occur, what 
would be the consequences. This should be assessed on a scale of severity per hazard. This is also referred 
to as magnitude.  

It is important that the methodology (as described in sub task 0.2) sets out what sort of scale will be used to 
describe the severity and that this is explained clearly. The same scale should be used throughout the 
assessment. This scale can cover 3 levels of severity (for example: low, medium, high) or 5 levels (for example: 
insignificant, minor, moderate, major, catastrophic) or otherwise. The scale needs to be explained in relation 
to the project. Each category needs to have a description about what that means for the project (for example: 
what “Catastrophic” means).  The consequences should be considered in terms of the physical assets and its 
operations, health and safety, environmental impacts, social impacts, financial implications, and reputational 
risk. The assessment needs to consider the adaptive capacity of the project and the system in which it 
operates, e.g. how well the project can cope with the impact. It also needs to consider how fundamental this 
infrastructure is to the wider network or system and whether there would be additional wider scale impacts.  

A general example of a severity scale is provided in Table 3 with 5 levels of severity. 

Table 3 – Example Scale for Assessing the Severity of Consequence 

 1 2 3 4 5 

Insignificant  Minor Moderate Major Catastrophic  

Meaning: Minimal impact 
that can be 
mitigated 
through normal 
activity.  

An event which 
effects the 
normal project 
operation, 
resulting in 
localised 
impacts of a 
temporary 
nature.  

A serious event 
requiring 
additional 
actions to 
manage, 
resulting in 
moderate 
impacts.  

A critical event 
requiring 
extraordinary 
action, resulting 
in significant, 
widespread or 
long term 
impacts.  

Disaster with the 
potential to lead 
to shut down or 
collapse of the 
asset / network, 
causing 
significant harm 
and widespread 
long term 
impacts.  
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Sub Task 2.3 – Risk  
Having assessed the severity and probability of each hazard occurring, the significance level of each potential 
risk can be determined through a combination of the two factors.  

The risks can be plotted on a risk matrix to identify the most significant risks and those where future action is 
needed in terms of adaptation measures.  

Table 4 presents an example of how such a risk matrix may look based on the example probably and severity 
scales in Table 2 and Table 3 respectively.  

Table 4 – Example Risk Matrix  

 Probability Rare Unlikely Probable Likely Almost 
Certain 

Severity  1 2 3 4 5 

Insignificant 1 1 2 3 4 5 

Minor 2 2 4 6 8 10 

Moderate 3 3 6 9 12 15 

Major 4 4 8 12 16 20 

Catastrophic  5 5 10 15 20 25 

       
Legend: 

 Negligible 
Risk 

 Low 
Risk 

 Medium 
Risk 

 High 
Risk  

 Extreme 
Risk 

 

The table above sets out an example matrix, it does not need to be followed exactly. The judgement as to what 
is an acceptable level of risk, what is significant and what not, is the responsibility of the expert team 
undertaking the assessment, specific to the circumstances of the project. Whatever categorisations are used, 
these need to be defendable, clearly defined and described in a clear and logical manner.  For example, it may 
be considered that a catastrophic event, even if it is rare or unlikely, still represents an extreme risk to the 
project as the consequences are so severe.  

It may be beneficial to agree on a national and/or sector basis some standardisation in the consideration of 
significance of risks, in order to have consistency in the approaches used between similar projects in similar 
locations.  

It is recommended to integrate the climate change adaptation risk assessment into the overall risk assessment 
for the project, so that this can be addressed holistically and not as a stand-alone assessment.  

 
NOTE:  
If the risk assessment concludes that there are no significant risks to the project from climate 
change, and that conclusion can be duly justified, there may be no need to undertake further 
assessment or to identify adaptation measures.  
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Task 3: Adaptation  

Sub Task 3.1 – Identification and Appraisal of Adaptation Options  
If the risk assessment concludes that there are significant risks to the project from climate change, these risks 
need to be managed and reduced to an acceptable level. For each significant risk identified, various adaptation 
measures should be proposed and assessed.  

Such measures can include:  

• Structural Measures – a physical change to the design of the project.   
• Non-Structural Measures – also known as soft measures, these include operational and maintenance 

measures plus relevant monitoring. They are more about how the infrastructure in managed in the 
long-term. 

• Risk Management – assessing whether the risks can be accepted and managed.   
Different adaptation options should be assessed to determine the right measure or mix of measures, which 
can be implemented to reduce the risk to an acceptable level.  

The determination of “acceptable level” is dependent on the expert team undertaking the assessment and the 
risk that the project promoter is prepared to accept. For example, there may be elements of the project which 
are considered to be non-essential infrastructure where the costs of adaptation measures outweigh the 
benefits of avoiding the risks and the best option could be to allow the non-essential infrastructure to fail under 
certain circumstances. This is a form of risk management.  

Given that there is a lot of uncertainty in future forecasts for climate change hazards, the key is to identify 
adaptation solutions, which will perform well in the current situation, as well as in the future scenarios. Such 
measures are often termed low or no regret options.  

It may also be appropriate to consider flexible / adaptive measures such as monitoring the situation and only 
implementing physical measures when the situation reaches a critical threshold. This solution is appropriate 
as long as the thresholds or trigger points are clearly defined and the future proposed measures can be proven 
to address the risks sufficiently.  

Sub Task 3.2 – Integration of Adaptation Measures  
The preferred measures need to be integrated into the planning and design of the project. It is important to 
demonstrate that they are not just suggested recommendations but that they will actually be included in the 
final project design and operation. Clear responsibilities for their implementation should be assigned and 
whenever possible the costs of these measures should be identified.  

It is important to avoid maladaptation. Maladaptation is when the measure turns out to be more harmful than 
helpful. For example, flood protection measures which may protect one particular site but result in increased 
flooding elsewhere and create long term changes in the flow regime. Or another example may be increased 
use of air conditioners to cope with heatwaves, which in themselves create heat and contribute towards 
greenhouse gas emissions. It is therefore important to think about the whole system within which the project 
exists.   

Sub-Task 3.3 – Residual Risk Assessment  
The adaptation measures need to be proven to reduce the risk to an acceptable level. Therefore, the level of 
risk needs to be reassessed for the project including its adaptation measures.  

The same process of risk assessment, as outlined in Task 2 should be applied to assess the residual risk after 
implementation of adaptation measures. For a given probability of occurrence of an identified climate hazard, 
the adaptation measures are expected to reduce the severity of the related impact. 

If climate adaptation considerations have been integrated into the full project development cycle from the early 
concept stages through to detailed design then it may not be possible to identify specific measures, as the 
project development should have avoided risks inherently or built in adaptation measures as part of the overall 
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design. In which case, the tasks of Risk Assessment, Identification, Appraisal and Integration of Adaptation 
Options, and Residual Risk Assessment (Tasks 2 and 3), would be undertaken simultaneously. However, if 
the assessment is undertaken at the later stages of project development, in a more audit-like approach, then 
the measures will be more evident as “add-on” measures aiming to adapt an already developed project.  

In either case the assessment should be concluded when it can be proven that the level of risk is at an 
acceptable level.  

Sub-Task 3.4 – Ongoing Monitoring  
As a follow-up to the assessment and as good management practice ongoing monitoring should be undertaken 
throughout the operational lifetime of the project. Such monitoring is required for two reasons:  

• Monitoring of the projects operation, its overall success and the success of the specific adaptation 
measures. To understand how accurate the assessment was and to inform future assessments and 
projects.  

• Monitoring of the identified climate hazards and potential impacts to the project, to identify whether 
specific trigger points or thresholds are likely to be reached, indicating the need for additional 
adaptation measures to be implemented.  
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Annex II: Programme background 

 

1. Programme background 
 
 

2. Stakeholders 

Project/programme stakeholders include: 
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Annex III: Examples of useful sources to evaluate the exposure to climate risks 
Climate Risk Resource Hyperlink Source 

Air quality 

Particulate Matter (PM2.5): annual mean concentrations (interactive) EEA 
Particulate Matter (PM10): annual mean concentrations (interactive) EEA 
Carbon Monoxide (CO): annual mean concentrations (interactive) EEA 
Nitrogen Dioxide (NO2): annual mean concentrations (interactive) EEA 
Ozone (O3) twenty-sixth highest daily max 8-hour average 
(interactive) 

EEA 

Sulphur Dioxide (SO2): annual mean concentrations (interactive) EEA 
Average wind speed ∆Wind (%) IPCC AR4 

Drought 

Maps for drought and heatwave risks to crops - no adaption ADAM 
Mapping hotspots of climate change and food insecurity in the global 
tropics (report) 

CCAFS-CGIAR 

Climate-adapt (interactive) Climate-Adapt 
Mapping of drought conditions in Europe  EEA 
Impact of climate change on streamflow droughts EU Joint Research 

Center 
Climate Impacts by Country 2030 (interactive) Global Campaign for 

Climate Action  
Climate Change Knowledge Portal (interactive) World Bank 
Aqueduct Atlas (interactive) WRI - AQUEDUCT 

Extreme rainfall 
change 

Precipitation extremes  EEA 
Climate Change Knowledge Portal (interactive) World Bank 

Extreme 
temperature 
increase 

Climate Change Knowledge Portal (interactive) World Bank 

Flooding (coastal) Change in exposure to coastal flooding (interactive) Climate-Adapt 
Storm surges EEA 

Flooding (fluvial) 

Mapping hotspots of climate change and food insecurity in the global 
tropics (study) 

CCAFS-CGIAR 

River floods EEA 
Flood hazard - physical impact assessment EU Joint Research 

Center 
Aqueduct Atlas (interactive) WRI - AQUEDUCT 

Flooding (general) 

Change in recurrence interval of 100-year floods ADAM 
Potential flood risk for European cities from heavy rainfall events 
(interactive) 

EEA 

Climate Impacts by Country 2030 (interactive) Global Campaign for 
Climate Action  

General 

Aggregate potential impact of climate change ESPON Maps 
Expected impacts of climate change in 2050  GRID-Arendal /UNEP 
Summary of climate change patterns projected for 2100 in Latin 
America and the Caribbean  

GRID-Arendal /UNEP 

Vulnerability of large cities to climate hazards GRID-Arendal /UNEP 
Ground 
instability/landslides 

Climate Change Knowledge Portal (interactive) World Bank 

Growing Season 

Mapping hotspots of climate change and food insecurity in the global 
tropics (study) 

CCAFS-CGIAR 

Rate of change of flowering date for winter wheat map for Europe 
(interactive) 

Climate-Adapt 

Agrophenology EEA 
Growing season for agricultural crops  EEA 

Incremental air 
temperature 
increase 

Mapping hotspots of climate change and food insecurity in the global 
tropics (study) 

CCAFS-CGIAR 

Annual Temperature Change 2021-2050 (interactive) Climate-Adapt 
Change in annual mean temperature (interactive) Climate-Adapt 

http://www.eea.europa.eu/themes/air/interactive/pm2_5
http://www.eea.europa.eu/themes/air/interactive/pm10
http://www.eea.europa.eu/themes/air/interactive/co
http://www.eea.europa.eu/themes/air/interactive/no2
http://www.eea.europa.eu/themes/air/interactive/o3
http://www.eea.europa.eu/themes/air/interactive/o3
http://www.eea.europa.eu/themes/air/interactive/so2
http://www.ipcc.ch/publications_and_data/ar4/wg1/en/figure-11-6.html
http://ccafs.cgiar.org/resources/climate_hotspots
http://ccafs.cgiar.org/resources/climate_hotspots
http://ccafs.cgiar.org/resources/climate_hotspots
http://climate-adapt.eea.europa.eu/map-viewer?cswRecordFileIdentifier=f921b4af568c49668dedf9942789292b8ba85415
http://www.eea.europa.eu/data-and-maps/figures/ds_resolveuid/Q48DP1FKTU
http://floods.jrc.ec.europa.eu/climate-change-impact-assessment/streamflow-droughts.html
http://tcktcktck.org/climate-impacts
http://sdwebx.worldbank.org/climateportal/index.cfm?page=global_map
http://aqueduct.wri.org/
http://www.eea.europa.eu/data-and-maps/indicators/precipitation-extremes-in-europe-1/ds_resolveuid/26SYEVDKAG
http://sdwebx.worldbank.org/climateportal/index.cfm?page=global_map
http://sdwebx.worldbank.org/climateportal/index.cfm?page=global_map
http://climate-adapt.eea.europa.eu/viewaceitem?aceitem_id=3926
http://www.eea.europa.eu/data-and-maps/indicators/storms-and-storm-surges-in-europe-1/ds_resolveuid/57SV0SSET2
http://ccafs.cgiar.org/resources/climate_hotspots
http://ccafs.cgiar.org/resources/climate_hotspots
http://www.eea.europa.eu/data-and-maps/indicators/river-floods-1/ds_resolveuid/SKFCHPIHGM
http://floods.jrc.ec.europa.eu/climate-change-impact-assessment.html
http://adam-digital-compendium.pik-potsdam.de/risk-damage-maps/flood-risk-maps/map-of-future-hazard/
http://www.eea.europa.eu/data-and-maps/explore-interactive-maps/potential-flood-risk-for-european
http://www.eea.europa.eu/data-and-maps/explore-interactive-maps/potential-flood-risk-for-european
http://www.espon.eu/export/sites/default/Documents/Publications/MapsOfTheMonth/MoMJanuary12/Impact_ESPONclimate.pdf
http://www.grida.no/graphicslib/detail/expected-impacts-of-climate-change-in-2050_16e0
http://www.grida.no/graphicslib/detail/summary-of-climate-change-patterns-projected-for-2100-in-latin-america-and-the-caribbean_679c
http://www.grida.no/graphicslib/detail/summary-of-climate-change-patterns-projected-for-2100-in-latin-america-and-the-caribbean_679c
http://www.grida.no/graphicslib/detail/vulnerability-of-large-cities-to-climate-hazards_cb5f
http://sdwebx.worldbank.org/climateportal/index.cfm?page=global_map
http://climate-adapt.eea.europa.eu/viewaceitem?aceitem_id=4526
http://climate-adapt.eea.europa.eu/viewaceitem?aceitem_id=4526
http://www.eea.europa.eu/data-and-maps/indicators/timing-of-the-cycle-of-1/ds_resolveuid/6M7B9UAJR7
http://www.eea.europa.eu/data-and-maps/indicators/growing-season-for-agricultural-crops-1/ds_resolveuid/J3Y8GJ6AFD
http://climate-adapt.eea.europa.eu/viewaceitem?aceitem_id=3973
http://climate-adapt.eea.europa.eu/viewaceitem?aceitem_id=3931
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Land surface temperature (animation) Earth Observatory - 
NASA 

Annual temperature changes for 2021-2050 (interactive) EEA 
Warming of the earth's surface GRID-Arendal /UNEP 
GISS Surface Temperature Analysis (animations) NASA 
Climate Change Knowledge Portal (interactive) World Bank 
The Nature Conservancy: Climate Wizard The Nature 

Conservancy 

Incremental rainfall 
change 

Mapping hotspots of climate change and food insecurity in the global 
tropics (study) 

CCAFS-CGIAR 

Annual precipitation change 2021-2050 (interactive) Climate-Adapt 
Total rainfall (animation) Earth Observatory - 

NASA 
Annual precipitation changes 2021-2050 (interactive) EEA 
Mean changes in precipitation  GRID-Arendal /UNEP 
Climate Change Knowledge Portal (interactive) World Bank 
The Nature Conservancy: Climate Wizard The Nature 

Conservancy 
Ocean pH Ocean acidification  EEA 

Relative sea level 
rise 

Global and European sea-level rise  EEA 
Climate Impacts by Country 2030 (interactive) Global Campaign for 

Climate Action  
Global Flood Map Global Flood Map 
Mean change in sea level GRID-Arendal /UNEP 

Seawater 
temperature 

Sea surface temperature (animation) Earth Observatory - 
NASA 

Soil erosion Soil erosion risk data for Europe (interactive) Climate-Adapt 
Soil erosion EEA 

Soil salinity Saline and sodic soils map (interactive) Climate-Adapt 

Solar Radiation Projected changes in effective solar radiation from two climate 
models  

EEA 

Storms 

Storms EEA 
Climate Impacts by Country 2030 (interactive) Global Campaign for 

Climate Action  
Climate Change Knowledge Portal (interactive) World Bank 

Urban heat island Heat wave risk of European cities (interactive) EEA 

Water availability 

Risk of losses in power production by hydroelectric dams (interactive) Climate-Adapt 
Vulnerability and risk for the water sector (interactive) Climate-Adapt 
Change in annual water availability (interactive) Climate-Adapt 
Ratio of irrigation water consumption to water availability 
(interactive) 

Climate-Adapt 

Irrigation water requirement  EEA 
River flow  EEA 
River flow drought  EEA 
Water-limited crop productivity  EEA 
Increased global water stress GRID-Arendal /UNEP 
Mean changes in runoff GRID-Arendal /UNEP 
Projected changes in cereal productivity to 2080 GRID-Arendal /UNEP 
Water scarcity in Africa  GRID-Arendal /UNEP 
Water Scarcity Index GRID-Arendal /UNEP 
Water supply per river basin GRID-Arendal /UNEP 
Global physical & economic scarcity UNDESA 
Aqueduct Atlas (interactive) WRI - AQUEDUCT 

Wild fire 
Climate Change Knowledge Portal (interactive) World Bank 
Fire (animation) Earth Observatory - 

NASA 

http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MOD11C1_M_LSTDA
http://www.eea.europa.eu/themes/climate/interactive/annual-temperature-changes-for-2021-2050
http://www.grida.no/graphicslib/detail/warming-of-the-earths-surface_fc74
http://data.giss.nasa.gov/gistemp/animations/
http://sdwebx.worldbank.org/climateportal/index.cfm?page=global_map
http://www.climatewizard.org/
http://climate-adapt.eea.europa.eu/viewaceitem?aceitem_id=4571
http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=TRMM_3B43M
http://www.eea.europa.eu/themes/climate/interactive/annual-precipitation-change-2021-2050
http://www.grida.no/graphicslib/detail/relative-changes-in-precipitation_7659
http://sdwebx.worldbank.org/climateportal/index.cfm?page=global_map
http://www.climatewizard.org/
http://www.eea.europa.eu/data-and-maps/indicators/ocean-acidification/ds_resolveuid/RMDGG4OKU0
http://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-1/ds_resolveuid/BGT4NABZSR
http://globalfloodmap.org/
http://www.grida.no/graphicslib/detail/change-in-sea-level-as-a-result-of-changes-in-ocean-density-and-circulation_1477
http://tcktcktck.org/climate-impacts
http://tcktcktck.org/climate-impacts
http://tcktcktck.org/climate-impacts
http://tcktcktck.org/climate-impacts
http://www.eea.europa.eu/data-and-maps/figures/mean-changes-in-effective-solar
http://www.eea.europa.eu/data-and-maps/figures/mean-changes-in-effective-solar
http://www.eea.europa.eu/data-and-maps/indicators/storms/assessment-1
http://www.eea.europa.eu/data-and-maps/explore-interactive-maps/heat-wave-risk-of-european-cities-1
http://climate-adapt.eea.europa.eu/viewaceitem?aceitem_id=3627
http://climate-adapt.eea.europa.eu/viewaceitem?aceitem_id=3265
http://climate-adapt.eea.europa.eu/viewaceitem?aceitem_id=4519
http://climate-adapt.eea.europa.eu/viewaceitem?aceitem_id=3620
http://climate-adapt.eea.europa.eu/viewaceitem?aceitem_id=3620
http://www.eea.europa.eu/data-and-maps/indicators/water-requirement-1/ds_resolveuid/2AKU3DDTXF
http://www.eea.europa.eu/data-and-maps/indicators/river-flow-1/ds_resolveuid/Q22X90NMQX
http://www.eea.europa.eu/data-and-maps/indicators/river-flow-drought-1/ds_resolveuid/04AE3KO5Q6
http://www.eea.europa.eu/data-and-maps/indicators/crop-yield-variability-1/ds_resolveuid/4AU4NRSTFM
http://www.grida.no/graphicslib/detail/increased-global-water-stress_5694
http://www.grida.no/graphicslib/detail/mean-changes-in-runoff_1151
http://www.grida.no/graphicslib/detail/projected-changes-in-cereal-productivity-in-africa-due-to-climate-change-current-climate-to-2080_e3c4
http://www.grida.no/graphicslib/detail/water-scarcity-in-africa_9d72
http://www.grida.no/graphicslib/detail/water-scarcity-index_14f3
http://www.grida.no/graphicslib/detail/water-supply-per-river-basin-in-1995-and-2025_5e99
http://www.un.org/waterforlifedecade/scarcity.shtml
http://sdwebx.worldbank.org/climateportal/index.cfm?page=global_map
http://sdwebx.worldbank.org/climateportal/index.cfm?page=global_map
http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MOD14A1_M_FIRE
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Forest Fires EEA 
Climate Impacts by Country 2030 (interactive) Global Campaign for 

Climate Action 

 
  

http://aqueduct.wri.org/
http://aqueduct.wri.org/
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2. Project description, including in particular: 

a) project purpose and objectives, 
b) physical characteristics of the project: assets, inputs, outputs and operating processes, 
c) critical components of the project, 
d) analysed project boundaries relevant to the successful operation of the project 
e) identified internal and external dependencies (from the perspective of the Promoter’s 

organisation) and critical elements of the system(s) of which the project is part. 

3. Sensitivity analysis 
3.1. Results of the analysis, including a sensitivity matrix 
3.2. Applied methodology and definitions (including inputs, outputs, processes, transport links) 
3.3. Key limitations, uncertainties and assumptions 
3.4. Recommendations to improve the sensitivity analysis 

4. Exposure assessment 
4.1. Results of the analysis, including an exposure matrix and maps 
4.2. Applied methodology, climate models, data sources and studies 
4.3. Key limitations, uncertainties and assumptions 
4.4. Recommendations to improve the exposure analysis 

5. Vulnerability analysis 
5.1. List of project’s significant climate variables and climate-related hazards 
5.2. Recommendations to improve this step of the analysis 

6. Adaptive capacity assessment 
6.1. Promoter’s capacity 
6.2. External institutional capacity 
6.3. Recommendations to build/improve adaptive capacity 

7. Risk assessment  
7.1. Risk register and risk matrix 
7.2. Applied methodology, including risk management methodology, standards, techniques, methods to 

assess probability, impact and proximity of risks, definitions of scoring scales, climate models, data 
sources and studies used for identification of adaptation options 

7.3. Key limitations, uncertainties and assumptions 
7.4. Recommendations to improve the risk assessment 

8. Stakeholders analysis 
9. Conclusions and recommendations, including list of adaptation options 
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Annex V: Glossary of Terms 
Term  Definition  
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, including anticipatory, autonomous 
and planned adaptation.  

Adaptation 
options 

Actions reducing vulnerability to climate change and climate variability by preventing 
negative effects or by enhancing resilience to climate change. 

Adaptive capacity The ability of a system (including the project/programme and the institutional 
framework in which it is implemented) to adjust to climate change, to moderate 
potential damages, to take advantage of opportunities, or to cope with the 
consequences that cannot be avoided or reduced.  

Climate Change Climate change refers to any change in climate over time, whether due to natural 
internal processes within the climate system (internal variability), or to variations in 
natural or anthropogenic external forcing (external variability). 

Climate-related 
threshold 

Climate-related threshold represents the boundary between tolerable and intolerable 
levels of risk or performance criteria for the project options or components. 

Climate variability Variations in the mean state and other statistics (such as standard deviations, the 
occurrence of extremes, etc.) of the climate on all spatial and temporal scales beyond 
that of individual weather events. Variability may be due to natural internal processes 
within the climate system (internal variability), or to variations in natural or 
anthropogenic external forcing (external variability). 

Climate variables Those natural phenomena whose occurrence deeply influences human processes 
(based on their intensity, frequency, etc.) and which are subjected to climate variability 
and climate change. Climate variables can be subdivided into primary climate 
variables (such as temperature, rainfall, wind speed, humidity, solar radiation, etc.) 
and climate-related hazards or secondary effects (e.g. sea level rise, storm, flood, 
coastal erosion, etc.). 

Exposure The nature and degree to which a system is exposed to significant climatic variations.  
Exposure is determined by the type, magnitude, timing and speed of climate events 
and variation to which a system is exposed (e.g. changing onset of the rainy season 
or minimum winter temperatures, floods, storms, heat waves). 

Extreme weather 
event 

An extreme weather event would normally be as rare as or rarer than the 10th or 90th 
percentile of the observed probability density function. When a pattern of extreme 
weather persists for some time, such as a season, it may be classed as an extreme 
climate event, especially if it yields an average or total that is itself extreme (e.g. 
drought or heavy rainfall over a season). 

GIS Geographical Information System. 
Hazard A potentially damaging physical event, phenomenon or human activity that may cause 

the loss of life or injury, property damage, social and economic disruption or 
environmental degradation. 

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

Multi-criteria 
analysis 

Tool used to compare several options in relation to several criteria. Multi-criteria 
analysis may involve weighting, reflecting the relative importance attributed to each 
of the criteria. It may result in the formulation of a single judgement or synthetic 
classification, or in different classifications reflecting the stakeholders' different points 
of view. In the latter case, it is called multi-criteria-multi-judge analysis. 

Potential impact If the type of project is sensitive to a particular climatic factor, and the specific location 
is exposed to it, then there is a potential impact. 

Project 
boundaries 

Limits of the analysed system that include the physical location of the project’s assets 
and processes and also areas where key inputs are sourced or key outputs are 
delivered, and any critical input/output delivery routes, relevant to the successful 
operation of the project. 
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Term  Definition  
Project Climate 
Adaptation 

Process of identifying climate risks in projects and taking actions that increase 
resilience to both current and future extreme events and changes in climate, limiting 
potential damage and disruptions. 

Project’s inputs Any resource (e.g. water, energy, materials, etc.) provided as input to the system 
whose availability can be affected under both current and future climate conditions. 

Project’s on-site 
assets and 
processes 

Any asset or process that is essential for the operation of the system and that could 
be physically damaged under both current and future climate conditions.  

Project’s outputs Any product/ service/ market/ customer’s demand allowing the system to cope with 
its expected objectives/outcomes and whose delivery can be affected under both 
current and future climate conditions. 

Project’s 
transport links 

Any network, means of transport, logistics process which constitute project’s inputs/ 
outputs delivery routes, and that can be affected or physically damaged under both 
current and future climate conditions. 

Resilience The ability of a social or ecological system to absorb disturbances while retaining the 
same basic structure and ways of functioning, the capacity for self-organisation, and 
the capacity to adapt to stress and change. 

Risk A combination of the consequences of an event (hazard) and the associated 
likelihood/probability of its occurrence. (ISO 31010) 

Risk assessment The overall process of risk identification, risk analysis, and risk evaluation. (ISO 
31010) 

Risk analysis The process to comprehend the nature of risk and to determine the level of risk. (ISO 
31010) 

Risk criteria The terms of reference against which the significance of a risk is evaluated. (ISO 
31010) 

Risk evaluation The process of comparing the results of risk analysis with risk criteria to determine 
whether the risk and/or its magnitude are acceptable or tolerable. (ISO 31010) 

Risk 
identification 

The process of finding, recognizing and describing risks. (ISO 31010) 

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. 

Sensitivity The degree to which a system is affected, either adversely or beneficially, by climate 
variability or change. The effect may be direct (e.g. a change in crop yield in response 
to a change in the mean, range or variability of temperature) or indirect (e.g. damages 
caused by an increase in the frequency of coastal flooding due to sea level rise). 

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, for example, a range of values calculated 
by various models, or by qualitative statements, for example, reflecting the judgement 
of a team of experts. 

Vulnerability 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. 
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Term  Definition  
Vulnerability 
assessment 

Identification of whom and what is exposed and sensitive to change, as well as the 
system’s (including the project/programme and the institutional framework in which it 
is implemented) adaptive capacity.  
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