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1. Italian side  

2. Croatian side  
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Region surface: 10,794 Km2   
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Introduction 

 

Analysis of past and current climate trends 

 

Analysis of future climate projections 
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Table 1. Main socio-economic and business statistics, 2018. [7], [8], [9]  
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Indices of cold temperature extremes 

Indices of warm temperature extremes 
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SU Tx90 Tn90 WSDI FD Tx10 Tn10 CSDI 

63.4 39.0 

43.9 92.7 

36.6 46.3 

29.3 

24.4 
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No Indices Unit Definition 
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Observed change 
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Future change for the RCP4.5 scenario 

Future change to the RCP8.5 scenario 



 www.italy-croatia.eu/jointsecap 

  



 www.italy-croatia.eu/jointsecap 

  



 www.italy-croatia.eu/jointsecap 

  

Future changes for the RCP4.5 scenario 
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Future changes for the RCP8.5 scenario 
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Observed movements 

Future change of precipitation for the RCP4.5 scenario 
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Report A: State of the art of present and future 

climate over Emilia-Romagna, Marche and Abruzzo (ER-MA-AB) by using common data and common 

models

Regional Baseline Assessment 

Report
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In this climate analysis any data concerning Abruzzo are reported giving a picture of the past and 

present situation of climate, together with future projections, with a particular focus on the extreme 

events caused by climate change.  
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JOINT ACTIONS

·

·

·

·

·
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(E)

-Option 1 - ‘individual CO2 reduction commitment’

-Option 2 - ‘shared CO2 reduction commitment’

(E)
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ACTIVITIES DURATIONS ACTORS ENGAGED Coordination 
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National level climate adaptation 

policies/strategies/plans  

Please describe any relevant strategy, policy and/or plan at 

national level, focusing on its parts related to climate change 

adaptation (providing the information below for EACH 

instrument). Please provide as much detail as possible, also 

highlighting any criticalities that may occur in the 

implementation, managing and monitoring phases. 

Regional level climate adaptation 

policies/strategies/plans 

 

Please describe any relevant strategy, policy and/or plan at 

regional level, focusing on its parts related to climate change 

adaptation (providing the information below for EACH 

instrument). Please provide as much detail as possible, also 

highlighting any criticalities that may occur in the 

implementation, managing and monitoring phases. 
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Local level plans  Please describe any relevant strategy and/or plan at Local 

level (local adaptation strategy, SEAP, SECAP, etc.), providing 

the information below for EACH instrument. Please provide as 

much detail as possible, also highlighting any criticalities that 

may occur in the implementation, managing and monitoring 

phases. Please also indicate whether and why the instrument 

can be considered as a good practice. 
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Category 

Max 

number 

of words 

Notes 

European 

funding 

Please describe any European provision for funding climate change 

adaptation measures (EU projects, technical assistance, etc.) that you deem 

relevant, i.e. which have influenced regulations or practices in your 

country/region.

National 

funding 

Please describe any national provision for funding climate change adaptation 

measures, including funds deriving from European resources (e.g. structural 

funds allocated through the National Operational Programmes) and 

opportunities related to public-private partnership schemes. 

Regional 

funding  

Please describe any regional provision for funding climate change adaptation 

measures (if any), including funds deriving from European resources (e.g. 

structural funds allocated through specific actions of the Regional 

Operational Programmes) and opportunities related to public-private 

partnership schemes. 

Local funding 

Please briefly describe any relevant experience/good practice of how local 

authorities achieved public funding for successfully designing, implementing 

and managing climate change adaptation measures (own funds, resources 

from other local and supra-local authorities, etc.) 

Other funding 

schemes 

Please describe any other sources of funding available in your country other 

than public funding (public-private partnerships schemes, Bank loans, etc.) 
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Title of the Case 

study

General data

Please insert the name of the organization that promoted the case study (i.e. for a 

project, the Lead partner/main beneficiary): 

Please insert the year(s) of reference (i.e. for a project, the years of implementation): 

Please indicate the area covered by the case study, specifying if it is a municipal, 

regional, or national-level initiative: 

Please describe briefly the Case study, explaining its context, main objectives, climate-

related actions, outputs and results, as well as the key actors involved: 

Contribution of the Case study to the Joint_SECAP guidelines for Vulnerability and Risk assessment (See 7.3)

Please select one or more Modules that you think the Case study gives a significant 

contribution to (i.e. through methodologies, methods, tools…). Refer to the 

Joint_SECAP Guidelines for further information on Modules: 

�

�
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�

�

�

�

�

�

Please provide a detailed description of how the Case study contributes to the modules 

selected above, i.e. by explaining the methodological approach adopted, the methods 

and tools used, etc. The lines corresponding to the modules that are NOT been selected 

above shall be left blank: 

 

References

Please include the link to the official website and/or other webpages where 

information on the Case study can be found: 

Please include references to books, papers or articles providing relevant information on 

the Case study: 

Please include pictures or graphs you deem relevant to illustrate the Case study: 
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Adaptation

Adaptive Capacity

Coping capacity

Exposure

Hazard
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Impacts (

Resilience  

 

Risk

Sensitivity

Vulnerability

Outcome vulnerability

Contextual vulnerability

et al.
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Step 1: Understand the context of the risk assessment 

Key institutions to consider when developing a risk assessment (Source: The Vulnerability Sourcebook, 2014) 

Step 2: Identify objectives and expected outcomes 
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key questions

·

·

·

·

·

Step 3: Determine the scope of the risk assessment 

·

·

·

·

·

o

o

·
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Step 4: Prepare an implementation plan 
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·

·

·

· Step 1: Identify climate impacts and risks  

-

-

-

-

-

· Step 2: Determine hazard and intermediate impacts: 

 

· Step 3: Determine vulnerability, 
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·

· Step 4: Determine exposure

 

·

· Step 5: Brainstorm adaptation measures (optional), 
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· Step 1: Selecting indicators for hazards, i.e. 

· Step 2: Selecting indicators for vulnerability and exposure

· Step 3: Check if your indicator is specific enough – 

· Step 4: Create a list of provisional indicators for each factor - 

Step 1: Gather your data 

·

·

·
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Step 2: Data quality check 

·

·

·

·

Step 3: Data management 

· Step 1: Determine scale of measurement

· Step 2: Normalise indicator values

direction
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· Step 1: Weighting of indicators

· Step 2: Aggregation of indicators
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· Step 1: Plan your risk assessment report - 

 

· Step 2: Describe your assessment – 

· Step 3: Illustrate your findings 
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Vulnerability Sourcebook: Concept and guidelines for standardised vulnerability

Risk Supplement to the Vulnerability Sourcebook. Guidance on how to apply the 

Vulnerability Sourcebook’s approach with the new IPCC AR5 concept of climate risk  

Web portals 

Data sources 

Adaptation Plans and Strategies 
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EU projects  
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M1-Preparing the risk assessment 

·

·

·

·

M2-Developing impact chains 

·

·

·

·

·

·

·
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M3-Identifying and selecting indicators, M4-Data acquisition and management 

·

·

·

·

·

·

·

·

·

·

·

·

·

· i.e.

·

·

M5-Normalization of indicator data, M6-Weighting and aggregating of indicators, M7-Aggregating risk 

components to risk 
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M8-Presenting the outcomes of your risk assessment 

·

·

·

·

·

·

·

·

·

·

·

·

·
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Tutorial
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M1

M1 Preparing the risk assessment
Describes the context of the assessment: processes, knowledge,
institutions, resources and external factors; identifies objectives,
expected outcomes and scope; defines tasks, responsibilities and time
planning

1. Understand the context of the risk assessment
2. Identify objectives and expected outcomes
3. Determine the scope of the risk assessment
4. Prepare an implementation plan

4 Interlinked steps

See Annex n.1

(already sent by email on 20th Nov 2019)

European Regional Development Fund
120
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Step 1: Understand the context of a climate

risk assessment for adaptation

At what stage of adaptation planning is your
assessment taking place? And what are the
development and adaptation priorities (if already
defined)?

Which institutions and resources can and
should be involved in your risk assessment?

Step 2: Identify objectives and expected outcomes

Which processes will the climate risk assessment
support or feed into?

What do you and key stakeholders wish to

learn from the assessment?

Who is the target audience for the risk assessment

results?

M1 STEP1,2

www.italy-croatia.eu/jointsecap
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Step 3: Determine the scope of the assessment

What exactly is your risk assessment about?

What climate related risks do you intend to

assess?

What is the time period of the assessment?

What are the right methods for your climate

risk assessment?

Step 4: Prepare an implementation plan

Which people and institutions are involved?

What is the time plan of the risk assessment?

What resources are required?

M1 STEP3,4

www.italy-croatia.eu/jointsecap
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M2

M2 Developing impact chains
An impact chain is an analytical tool that helps better
understand, systemise and prioritise the factors that drive risk
in the system of concern, as well as their cause-and-effect
relationships. 

www.italy-croatia.eu/jointsecap
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HAZARD
Extreme precipitation events
Heavy rainfall and hailstorms

M2 STEP 1

START FROM HERE

HARZARD: The potential occurrence of a natural or human-induced

physical event or trend or physical impact that may cause loss of life,

injury, or other health impacts, as well as damage and loss to property,

infrastructure, livelihoods, service provision, ecosystems, and

environmental resources. In this report, the term hazard usually refers

to climate-related physical events or trends or their physical impacts

RISK: The potential for consequences where something of

value is at stake and where the outcome is uncertain,

recognizing the diversity of values. Risk is often represented as

probability of occurrence of hazardous events or trends

multiplied by the impacts if these events or trends occur. Risk

results from the interaction of vulnerability, exposure, and

hazard. In this report, the term risk is used primarily to refer to

the risks of climate-change impacts

Identify climate RISKS affecting the system.
This step will result in one (or a set of) impacts 
and risks to focus the assessment on. The final
wording of the risk can be composed of the 
impact (risk of what), the hazard (impact from 
what) and the exposed elements (what or who is
at risk).

RISK OF DAMAGE TO ECONOMIC ACTIVITIES, 
INFRASTRUCTURES AND PEOPLE DUE TO 

FLOODING AND HAILSTORMS

www.italy-croatia.eu/jointsecap
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HAZARD
Extreme precipitation events
Heavy rainfall and hailstorms

LANDSLIDE

ALTERED DRAINAGE SYSTEM

INFRASTRUCTURE AND VIABILITY DAMAGE

FLOODING OF FARMING CULTIVATIONS WITH 
SEDIMENTS DEPOSIT

SOIL EROSION

CHANGES IN GROWTH CYCLE

CHANGE AND LOSS ON SPECIES AND HABITATS

RIVER FLOODING

LOSS ON QUALITY HARVEST

Determine HAZARD and INTERMEDIATE 
IMPACTS.

IMPORTANT: starting with the selected
risk, work from the bottom up by 
identifying related intermediate impacts 
that lead to the risk, until you reach the 
hazard (direct physical impact or climate
signal) that represents the essential
triggers.

IMPACTS (Consequences, Outcomes): Effects on natural and

human systems. In this report, the term impacts is used primarily to

refer to the effects on natural and human systems of extreme

weather and climate events and of climate change. Impacts

generally refer to effects on lives, livelihoods, health, ecosystems,

economies, societies, cultures, services, and infrastructure due to

the interaction of climate changes or hazardous climate events

occurring within a specific time period and the vulnerability of an

exposed society or system. Impacts are also referred to as

consequences and outcomes. The impacts of climate change on

geophysical systems, including floods, droughts, and sea level rise,

are a subset of impacts called physical impacts.

RISK OF DAMAGE TO ECONOMIC ACTIVITIES, 
INFRASTRUCTURES AND PEOPLE DUE TO FLOODING AND 

HAILSTORMS

M2 STEP 2

www.italy-croatia.eu/jointsecap
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RISK OF DAMAGE TO ECONOMIC ACTIVITIES, INFRASTRUCTURES 
AND PEOPLE DUE TO FLOODING AND HAILSTORMS

Inadequate maintenance
of the green and river
banks

Agricultural
land too close to the river
banks

Lack of river management 
and financial resourses

Lack of urban planning and
regulations (buildings 
along the river banks)

Determine VULNERABILITY, identifying
natural or physical attributes or 
properties of the system that make it
susceptible to adverse effects of the 
changing climate signal(s) identified in 
the previous step, thus contributing to 
the risk. 

IMPORTANT:  Also for factors of 
vulnerability,  a wording that implies a 
critical state is recommended.

VULNERABILITY

Water bodies canalization

VULNERABILITY: The propensity or predisposition to be adversely 

affected. Vulnerability encompasses a variety of concepts and elements 

including sensitivity or susceptibility to harm and lack of capacity to cope 

and adapt. See also Contextual vulnerability and Outcome vulnerability.

M2 STEP 3

www.italy-croatia.eu/jointsecap

HAZARD
Extreme precipitation events
Heavy rainfall and hailstorms

LANDSLIDE

ALTERED DRAINAGE SYSTEM

INFRASTRUCTURE AND VIABILITY DAMAGE

FLOODING OF FARMING CULTIVATIONS WITH 
SEDIMENTS DEPOSIT

SOIL EROSION

CHANGES IN GROWTH CYCLE

CHANGE AND LOSS ON SPECIES AND HABITATS

RIVER FLOODING

LOSS ON QUALITY HARVEST
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RISK OF DAMAGE TO ECONOMIC ACTIVITIES, INFRASTRUCTURES 
AND PEOPLE DUE TO FLOODING AND HAILSTORMS

Inadequate maintenance
of the green and river
banks

Agricultural
land too close to the river
banks

Lack of river management 
and financial resourses

Lack of urban planning and
regulations (buildings 
along the river banks)

VULNERABILITY

Water bodies canalization

M2 STEP 3

www.italy-croatia.eu/jointsecap

HAZARD
Extreme precipitation events
Heavy rainfall and hailstorms

LANDSLIDE

ALTERED DRAINAGE SYSTEM

INFRASTRUCTURE AND VIABILITY DAMAGE

FLOODING OF FARMING CULTIVATIONS WITH 
SEDIMENTS DEPOSIT

SOIL EROSION

CHANGES IN GROWTH CYCLE

CHANGE AND LOSS ON SPECIES AND HABITATS

RIVER FLOODING

LOSS ON QUALITY HARVEST

Within the VULNERABILITY define:
- Sensitivity: 
Which attributes make the system 
vulnerable to potential negative 
impacts of the hazard(s) under 
consideration?

SENSITIVITY includes the physical environment as well as socio-
economic or cultural aspects such as soil condition, irrigation systems or 
land use patterns.

Sensitivity Capacity

Capacity

Sensitivity
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RISK OF DAMAGE TO ECONOMIC ACTIVITIES, INFRASTRUCTURES 
AND PEOPLE DUE TO FLOODING AND HAILSTORMS

Inadequate maintenance
of the green and river
banks

Agricultural
land too close to the river
banks

Lack of river management 
and financial resourses

Lack of urban planning and
regulations (buildings 
along the river banks)

VULNERABILITY

Water bodies canalization

M2 STEP 3

www.italy-croatia.eu/jointsecap

HAZARD
Extreme precipitation events
Heavy rainfall and hailstorms

LANDSLIDE

ALTERED DRAINAGE SYSTEM

INFRASTRUCTURE AND VIABILITY DAMAGE

FLOODING OF FARMING CULTIVATIONS WITH 
SEDIMENTS DEPOSIT

SOIL EROSION

CHANGES IN GROWTH CYCLE

CHANGE AND LOSS ON SPECIES AND HABITATS

RIVER FLOODING

LOSS ON QUALITY HARVEST

Sensitivity Capacity

Capacity

Sensitivity

Within the VULNERABILITY define:
- Capacity:
Which abilities of the societal system are in place 
or missing to reduce the risk of concern – now and 
in future?

IMPORTANT:  You may find it helpful to keep the 
four dimensions of adaptive capacity in mind: 
•Knowledge: is there knowledge or expertise 
available or missing which might aid adaptation?
•Technology: are there technical options available
or missing which could enhance capacity?
•Institutions: how does the institutional
environment contribute to capacity?
•Economy: which economic and financial resources
are available or missing for enhancing capacity or 
implementing adaptation measures?

CAPACITY factors comprise those aspects that characterize the ability (or lack of ability) 
to cope with an adverse situation as well as those aspects that determine the ability (or 
lack of ability) to adapt to future situations. In order to identify (lacking) capacities, 
consider aspects directly linked to the risk as well as more generic issues. 
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RISK OF DAMAGE TO ECONOMIC ACTIVITIES, INFRASTRUCTURES 
AND PEOPLE DUE TO FLOODING AND HAILSTORMS

Inadequate maintenance
of the green and river
banks

Agricultural
land too close to the river
banks

Lack of river management 
and financial resourses

Lack of urban planning and
regulations (buildings 
along the river banks)

VULNERABILITY

Water bodies canalization

www.italy-croatia.eu/jointsecap

HAZARD
Extreme precipitation events
Heavy rainfall and hailstorms

LANDSLIDE

ALTERED DRAINAGE SYSTEM

INFRASTRUCTURE AND VIABILITY DAMAGE

FLOODING OF FARMING CULTIVATIONS WITH 
SEDIMENTS DEPOSIT

SOIL EROSION

CHANGES IN GROWTH CYCLE

CHANGE AND LOSS ON SPECIES AND HABITATS

RIVER FLOODING

LOSS ON QUALITY HARVEST

Identifying the elements of the system 
that could be adversely affected, thus
determining EXPOSURE.

M2 STEP 4People living, properties in 
flood prone areas

Farming activities and 
cultivation in flood prone areas

Critical infrastructures in flood 
prone areas

Ecosystems and protected 
areas

Buildings of hIstorical value

EXPOSURE: The presence of

people, livelihoods, species or

ecosystems, environmental functions,

services, and resources,

infrastructure, or economic, social, or

cultural assets in places and settings

that could be adversely affected.

EXPOSURE
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M3

M3 Identifying and selecting indicators
M3 is aimed at identifying parameters that allow to quantify, 
assess and measure the relevant factors that intensify or 
mitigate climate change factors, as identified in the previous 
module. IMPORTANT: At least one indicator has to be selected 
for each relevant factor. These indicator values will be 
aggregated to risk components (hazard, vulnerability and 
exposure) and thus contribute to the compositive risk score

www.italy-croatia.eu/jointsecap
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RISK OF DAMAGE TO ECONOMIC ACTIVITIES, INFRASTRUCTURES 
AND PEOPLE DUE TO FLOODING AND HAILSTORMS

Inadequate maintenance
of the green and river
banks

Agricultural
land too close to the river
banks

Lack of river management 
and financial resourses

Lack of urban planning and
regulations (buildings 
along the river banks)

VULNERABILITY

Water bodies canalization

www.italy-croatia.eu/jointsecap

HAZARD
Extreme precipitation events
Heavy rainfall and hailstorms

LANDSLIDE

ALTERED DRAINAGE SYSTEM

INFRASTRUCTURE AND VIABILITY DAMAGE

FLOODING OF FARMING CULTIVATIONS WITH 
SEDIMENTS DEPOSIT

SOIL EROSION

CHANGES IN GROWTH CYCLE

CHANGE AND LOSS ON SPECIES AND HABITATS

RIVER FLOODING

LOSS ON QUALITY HARVEST

People living, properties in 
flood prone areas

Farming activities and 
cultivation in flood prone areas

Critical infrastructures in flood 
prone areas

Ecosystems and protected 
areas

Buildings of hIstorical value

EXPOSURE

M3 STEP 1 No. of days with 
precipitation> 100mm Selecting indicators for hazards, i.e. biophysical

or physical characteristics, or climate
parameters. Potential data availability and 
frequency of data values required should be 
considered in this phase.
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RISK OF DAMAGE TO ECONOMIC ACTIVITIES, INFRASTRUCTURES 
AND PEOPLE DUE TO FLOODING AND HAILSTORMS

Inadequate maintenance of 
the green and river banks

Agricultural
land too close to the river
banks

Lack of river management and 
financial resourses

Lack of urban planning and
regulations (buildings along
the river banks)

VULNERABILITY

Water bodies canalization

www.italy-croatia.eu/jointsecap

HAZARD
Extreme precipitation events
Heavy rainfall and hailstorms

LANDSLIDE

ALTERED DRAINAGE SYSTEM

INFRASTRUCTURE AND VIABILITY DAMAGE

FLOODING OF FARMING CULTIVATIONS WITH 
SEDIMENTS DEPOSIT

SOIL EROSION

CHANGES IN GROWTH CYCLE

CHANGE AND LOSS ON SPECIES AND HABITATS

RIVER FLOODING

LOSS ON QUALITY HARVEST

People living, properties in 
flood prone areas

Farming activities and 
cultivation in flood prone areas

Critical infrastructures in flood 
prone areas

Ecosystems and protected
areas

Buildings of hIstorical value

EXPOSURE

No. of days with 
precipitation> 100mm 

M3 STEP 2
Selecting indicators for vulnerability…

% of agricultural area 
next to the river banks 

% canalization per km of 
water bodies

Number of (unauthorized) 
buildings next to the river
banks 

Number of fluvial strips
rehabilitation and re-
naturalization interventions

% of financial resources for 
river management 
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RISK OF DAMAGE TO ECONOMIC ACTIVITIES, 
INFRASTRUCTURES AND PEOPLE DUE TO FLOODING 

AND HAILSTORMS

Inadequate maintenance of 
the green and river banks

Agricultural
land too close to the river
banks

Lack of river management and 
financial resourses

Lack of urban planning and
regulations (buildings along
the river banks)

VULNERABILITY

Water bodies canalization

www.italy-croatia.eu/jointsecap

HAZARD
Extreme precipitation events
Heavy rainfall and hailstorms

LANDSLIDE

ALTERED DRAINAGE SYSTEM

INFRASTRUCTURE AND VIABILITY DAMAGE

FLOODING OF FARMING CULTIVATIONS WITH 
SEDIMENTS DEPOSIT

SOIL EROSION

CHANGES IN GROWTH CYCLE

CHANGE AND LOSS ON SPECIES AND HABITATS

RIVER FLOODING

LOSS ON QUALITY HARVEST

People living, properties in flood prone 
areas

Farming activities and cultivation in 
flood prone areas

Critical infrastructures in flood prone 
areas

Ecosystems and protected areas

Buildings of hIstorical value

EXPOSURE

No. of days with 
precipitation> 100mm 

M3 STEP 2

% of agricultural area 
next to the river banks 

% canalization per km of 
water bodies

Number of (unauthorized) 
buildings next to the river
banks 

Number of fluvial strips
rehabilitation and re-
naturalization interventions

% of financial resources for 
river management 

Selecting indicators for … exposure
Number of people per km2 in flood-prone 
area 

Hectares of farming activities in flood 
prone areas

Hectares of protected areas vulnerable
to flooding per sq.km

Meters of services linear 
infrastructures in flood prone areas

Meters of linear transportation in flood 
prone areas

Numbers of historical buildings prone to 
flooding events
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M3 STEP 3 Check if your indicator is specific enough

Does it have a clear direction and, if possible, an ‘event 
character’?  What is the exact spatial extent which should be 
covered by your data? What spatial resolution should your 
data have? What time period will the data need to cover? How 
frequently and at what intervals do you plan to repeat the 
assessment for monitoring purposes? 

www.italy-croatia.eu/jointsecap
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M3 STEP 4
Component Factor Indicator

Hazard Extreme precipitation events Heavy rainfall and hailstorms No. of days with precipitation> 100mm

Exposure People living, properties in flood prone areas Number of people per km2 in flood-prone area

Farming activities and cultivation in flood prone areas % of agricultural area next to the river banks

Critical infrastructures in flood prone areas % canalization per km of water bodies

Ecosystems and protected areas % of financial resources for river management

Buildings of historical value Number of (unauthorized) buildings next to the river banks

Vulnerability Inadequate maintenance of the green and river banks Number of fluvial strips and re-naturalization interventions

Agricultural land too close to the Tronto river banks % of agricultural area next to the river banks

Water bodies canalization % canalization per km of water bodies

Lack of river management and financial resourses % of financial resources for river management

Lack of urban planning and regulations (buildings along the river banks) Number of (unauthorized) buildings next to the river banks

Create a list of provisional indicators for each factor

www.italy-croatia.eu/jointsecap
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M4

M4 Data acquisition and management 
M4 Based on the draft list of indicators developed in Module 3, 
the next steps are gathering the required data (Step 1), 
checking their quality (Steps 2), and documenting and storing
them in a suitable database (Step 3). Steps 1 and 2 could show 
that data is either not available or has significant quality
constraints: in this case the indicator framework should be 
revised. Module 4 will however result in a final indicator list 

www.italy-croatia.eu/jointsecap
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STEP 2
Data quality check

STEP 1
Gather your data assessment

STEP 3
Data management

Module 4

Data that you planned to use is not
available?  
Poor data quality ?

OUTCOMES
A final indicator list

A database containing all the data for assessment
A complete indicator factsheets

Module 3
Proposed indicators list 

with name, unit of 
measurement

and potential data 
sources

1. What kind of data do you need?
2. Do the data already exist or do they have to be generated?
3. What can you commit in terms of time and other resources for

generating data?

1 Are the data in the format you expected?
2 Are all the files legible and ready for further processing?
3. Is the temporal and spatial coverage as planned?
4. Are there any missing values or ‘outliers’ in your data? 
5. Are the data in the right geographical projection? 

1. How are data transformed into relevant, readable formats?
2.     How do you structure and compile your data in a common database?
3.     How can you document your data with metadata and/or data fact

sheets?

M4

See Annex n.2
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M5

M5 Normalisation of indicator data 
Module 5 aims at providing normalised data for each indicator in a standardised
value range from 0 to 1, ready for aggregation. The term ‘normalisation’ refers to 
the transformation of indicator values measured on different scales and in different
units into unit-less values on a common scale. The Vulnerability Sourcebook uses a 
standard value range from 0 to 1, where ‘0’ means ‘optimal, no improvement
necessary or possible’ and ‘1’ means ‘critical, system no longer functions’. 

www.italy-croatia.eu/jointsecap
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M5STEP 1Step 1     Determine the scale of measurement
In a metric scale you have ordered, numerical values where the difference between

two values is clearly defined and of the same interval (temperature, pressure, and 

so on).

An ordinal scale indicates that one given value is greater or lesser than another, but

the interval between values is undefined or unknown (school marks, education

level and so on). 

For a nominal scale you simply name or categorise your values (names, postal

codes, crop types).

www.italy-croatia.eu/jointsecap
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M5STEP 2
Step 2   Normalise your indicator values

•Normalisation of metric indicator values

•Normalisation of categorical indicator values

www.italy-croatia.eu/jointsecap
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M5STEP 2
Normalisation of metric indicator values
Indicators measured using a metric scale 

are normalised by applying the minmax

method. This method transforms all values

to scores ranging from 0 to 1 by subtracting

the minimum score and dividing it by the 

range of the indicator values.
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M5STEP 2Normalisation of metric indicator values
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M5STEP 2Normalise your categorical indicator values

Five-class evaluation scheme
It’s necessary to allocate indicator values on the 

basis of the best knowledge available (be it from 

existing literature, local experts or any other

reliable source). 
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M5STEP 2Transformation from five-class scheme into a “ 0 to 1 scheme”

www.italy-croatia.eu/jointsecap
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M6

M6 Weighting and aggregating of indicators 
This module explains how to weight indicators if some of them are considered to 
have a greater influence on risk components (hazard, vulnerability and exposure) 
than others, and how to aggregate individual indicators of the three risk 
components to combine the information from different indicators into a composite 
indicator representing a single component. 

NOTE: You can use the excel template for

aggregating indicators of exposure and

vulnerability components
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Step 1 Weighting indicators

Weighting indicators helps you describe the risk components hazard, vulnerability and exposure. 

The different weights assigned to indicators can be derived from existing literature, stakeholder 

information or expert opinion. There are different procedures for assigning weights: from 

sophisticated statistical procedures (such as principal component analysis) to participatory

methods.

Step 2 Aggregation of indicators

Aggregation allows you to combine the normalised indicators into a composite indicator

representing a single risk component.

M6

See Annex N.3
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Step 2 Aggregation of indicators
If certain factors are more important than others, different weights should 
be assigned to them and corresponding indicators. This means that 
indicators that receive a greater (or lesser) weight thus have a greater (or 
lesser) influence on the respective vulnerability component and on overall 
vulnerability.

M6STEP 2
Aggregating

single factors to 

risk components

(in practice the 

number of 

indicators may

derivate from 

the count of 

indicators shown

in this

conceptual

visualisation)

Source: Giz-

Eurac 2018,
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Step 2 Aggregation of indicators
For aggregating individual indicators into composite indicators, the Vulnerability

Sourcebook recommends a method called ‘weighted arithmetic aggregation’.

CI is the composite indicator

I is an individual indicator

w is the weight assigned to the indicator

M6STEP 2
NOTE: It is important to consider especially extreme
negative values for single indicators or vulnerability
components throughout a vulnerability assessment.
They indicate aspects of the system under review that
are especially problematic, and that are to be taken into
account when planning adaptation measures. This,
again, highlights the importance of considering not just
aggregated values but individual indicators as well

NOTE: See example: Giz- Eurac 2018, Climate Risk
Assessment for Ecosystem-based Adaptation, a
guidebook for planners and practitioners (page 61-62)
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Step 2 Aggregation of indicators
Another method for aggregating individual indicators into composite indicators is ‘weighted geometric aggregation’.

Weighted geometric aggregation involves a multiplication of individual indicators to arrive at a composite indicator. In

contrast to arithmetic aggregation, it only allows partial compensability (OECD 2008)

M6STEP 2
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M7

M7 Aggregating risk components to risk 
This module shows how to aggregate the risk components hazard, vulnerability and 
exposure into a composite risk indicator through a one-step approach - consistent
with the IPCC AR5 risk concept – that uses the weighted arithmetic mean to 
combine the three components. 
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One step approach
M7

NOTE: there is an alternative approach for aggregation
based on the combination of risk factors with the help
of an evaluation matrix. For more detail see GIZ-2017
Risk Supplement to the vulnerability sourcebook
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Risk Classes M7
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M8

M8 Presenting the outcomes of your risk assessment

This module will show you how best to SUMMARISE and PRESENT THE FINDINGS of  

assessment.
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M8

STEP 2

Describe your assessment

STEP 1

Plan your vulnerability assessment report

STEP 3

Illustrate your findings

Module 8

OUTCOMES
A vulnerability assessment report, findings and method of 

presentation

Visualization of your findings

Module 2

Module 3

Module 1

Module 4

Module 5

Module 6

Module 7

Standard Office software, and 

some specialist software 

geographical information 

systems, or GIS)

+



Title of the VA

Source:  

Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan 

Kienberger,

Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability 

Sourcebook: Concept and guidelines for standardised vulnerability 

assessments. Bonn and Eschborn: Deutsche Gesellschaft für Internationale 

Zusammenarbeit (GIZ) GmbH. https://www.adaptationcommunity.net/

vulnerability-assessment/vulnerability-sourcebook/     

with supporting documents:     

The Vulnerability Sourcebook Annex

Methodological approach

Describe the specific topic of your vulnerability assessment: 

Describe the time period of your vulnerability assessment: 

What exactly is your vulnerability assessment about? 

What major non climatic drivers influence current and future climate related risks?

Temporal scope

Scope of the Vulnerability Assessment (Module 1; Step 3)

What climate-related risks do you want to asses? What climate related risks and impacts occurred in the 

past? Which known risks and impacts may be relevant for the future?

Possibly refer to potential climate impacts that shall be addressed in the vulnerability assessment:

Describe the spatial (geographical) scope of your vulnerability assessment:  

What is the geographical scope of your assessment? 

Thematic scope

Already identified impacts 

/ vulnerabilities

Geographical scope 

PP…..    Name  ……………………….     Area TARGET…………………….. 

(Tentative) Title of your vulnerability assessment 

What do you want to use this knowledge for?

Who is the target audience for the result of the assessment?

Context (Module 1; Step 1)

Describe the general context of your VA (Module 1; Step 1) in terms of:

What do you want to learn from the assessment?

Objectives and expected outcomes (Module 1; Step 2)

What are the right methods for your VA?

What is the time period addressed in the assessment? (current and future climate related risks)

Outline the methods foreseen for the vulnerability assessment:

Context

Objectives 

Expected outcomes

What knowledge is already available?

Which institutions play a role?

What resources are available?

What outcomes do you expect?

Describe the expected outcomes of your VA (Module 1; Step 2): 

Which external developments are important?

What process will the assessment support or feed into? Are there on-going activities in the field of 

adaptation that should be taken into account?

Describe the general objective of your VA (Module 1; Step 2):

What are related processes?

155
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Name Date of publication Scope / Sector of study Key information / Impacts Knowledge gaps Remarks

Existing policies/plans

National/Supra-regional

P1 Policies/plans 1

P2 Policies/plans 2

Pn. Insert progressive number

... ...

Regional

Pn. Policies/plans n.

Pn. Policies/plans n.

... …

Local

Pn. Policies/plans 1

Pn. Policies/plans 2

... …

Existing fundings

European

F1 Funding 1

F2 Funding 2

Fn. Insert progressive number

National

Fn. Funding n.

Fn. Funding n.

... ...

Regional

Fn. Funding n.

Fn. Funding n.

... ...

Local

Fn. Funding n.

Fn. Funding n.

... ...

PP…..    Name  ……………………….     Area TARGET…………………….

Existing knowledge (Module 1; Step 1)

Source: 

1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan

Kienberger, Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability 

Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn and 

Eschborn: Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH. 

https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-sourcebook/     
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Existing project

European

PR1 Project 1

PR2 Project 2

PRn. Insert progressive number

National

PRn. Project n.

PRn. Project n.

... ...

Regional

PRn. Project 1

PRn. Project 2

... ...

Local

PRn. Project 1

PRn. Project 2

... ...

Existing studies and report

European

SR1 Study and/or report 1

SR2 Study and/or report 2

SRn. Insert progressive number

... ...

National

SRn. Study and/or report 1

SRn. Study and/or report 2

... …

Regional

SRn. Study and/or report 1

SRn. Study and/or report 2

... …

Local

SRn. Study and/or report 1

SRn. Study and/or report 2

... …

www.italy-croatia.eu/jointsecapEuropean Regional Development Fund
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 Climate related Impacts Pn. ... Fn. ... PRn. ... SRn. ...

ex. Loss of biodiversity X X X

...

...

...

...

...

ex. Decrease in crop yields X X X

...

...

...

ex .Energy supply problems X X X

...

...

ex. Impact on human health X X X

...

...

Please note that the compilation of the table is indicative, for sample purposes only

1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan 

Kienberger, Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: 

The Vulnerability Sourcebook: Concept and guidelines for standardised 

vulnerability assessments. Bonn and Eschborn: Deutsche Gesellschaft 

für Internationale Zusammenarbeit (GIZ) GmbH. 

https://www.adaptationcommunity.net/vulnerability-assessment/

vulnerability-sourcebook/     

with supporting documents:     

2) The Vulnerability Sourcebook Annex

PP…..    Name  ……………………….     Area TARGET…………………….

Impacts on the social and cultural sphere (individual, societal groups)

Identification of impacts from sources that address climate change (M1_1)

Impacts on ecosystems (water, soil, air quality, biodiversity, ...)

Impacts on ecosystems services (provision of food and water)

Impacts on natural resources (agriculture, fishery, forestry)

Impacts on natural processing (industry and services)

158

Source:  
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Financial Human Technical Available time

*number* *number* *specify equipment* *specify available time*

… … … …

Tasks Functions Resources Available time Potential conflicts of interest

Partner (name)

Internal 1 (name)

Internal 2 (name)

Internal n.  (name)

...

Expert 1 (name)

Expert 2 (name)

Expert n.  (name)

…

Participants Area Target n.

Name 1

Name 2

Name n.

...

Participants Area Target n.

Name 1

Name 2

Name n.

...

Needs / interests in VA Functions Resources Available time Potential conflicts of interest

Stakeholder  (name)

Stakeholder 1.

Stakeholder 2

Stakeholder n.

...
Stakeholder

Source:  
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger, Mareike Buth, Marc 

Zebisch and Walter Kahlenborn 2014: The Vulnerability Sourcebook: Concept and guidelines for 

standardised vulnerability assessments. Bonn and Eschborn: Deutsche Gesellschaft für Internationale 

Zusammenarbeit (GIZ) GmbH. https://www.adaptationcommunity.net/vulnerability-

assessment/vulnerability-sourcebook/     

with supporting documents:     
2)The Vulnerability Sourcebook Annex

PP…..    Name  ……………………….     Area TARGET…………………….

Conditions and resources for implementation (Module 1; Step 4)

Own resources available

Human
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Number of factsheet

Indicator:

Vulnerability component:

Source of data:

Availability or/and costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement: 

Method of calculation:

Input-indicators needed:

Time reference and frequency 

of measurement:

Expected trend without 

adaptation:

Classes and thresholds:

Rating:

Additional comments

Are sub-inidcators needed? Which?

Which statistical scale do the data have? (e.g. Metric)

Which method has been applied for calculation?

In which format are the dataavailable? (e.g. geo- data, shape file)

In which unit are the data provided?

Description: (position in the 

impact chain)

What are the conditions to obtain the data?

INDICATOR 

Name of the indicator

DATA

Who provides data? 

Which vulnerability component is described by the indicatori? (e.g. Impact)

Futher description of the indicator 

PP…..    Name  ……………………….     Area TARGET…………………….. 

1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger, Mareike 

Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability Sourcebook: Concept 

and guidelines for standardised vulnerability assessments. Bonn and Eschborn: Deutsche 

Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH. 

https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-sourcebook/    

with supporting documents:

2)The Vulnerability Sourcebook Annex

For which year(s) are data avaliable?

Trend of the indicator value without adaptation  (e.g. Decrease)

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed 

thresholds. More than 100mm, 100 to 0mmm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as zero-

point)

Indicator and data factsheet

IMP_1  (……)

 Coverage and scale of the data (e.g. local coverage)

S o u r c e :  



www.italy-croatia.eu/jointsecapEuropean Regional Development Fund

161

Lowest value Highest value

Hazard

Example
Too much precipitation in wet 

season

Number of days with precipitation Max or = 

120 mm 2 10 3 0,125 1 0,125

1 0

2 0

3 0

4 0

5 0

6 0

7 0

8 0

Exposure

Example People living in flood-prone areas 

Number of people per Kmq in flood-prone 

areas 0 3000 210 0,07 1 0,07

1 0

2 0

3 0

4 0

5 0

6 0

7 0

8 0

Vulnerability

Example Lack of urban planning

% of households depending on agricolture 

for income 25 75 60 0,7 1 0,7

1 0

2 0

3 0

4 0

5 0

6 0

7 0

8 0

M6.2 AGGREGATION OF INDICATORS

M7. RISK SCORE

Hazard

Example 0,125 1

Exposure

Example 0,07 1

Vulnerability

Example 0,7 1

 1) Source:     

Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger, Mareike Buth, Marc Zebisch 

and Walter Kahlenborn 2014: The Vulnerability Sourcebook: Concept and guidelines for standardised 

vulnerability assessments. Bonn and Eschborn: Deutsche Gesellschaft für Internationale Zusammenarbeit 

(GIZ) GmbH. https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-sourcebook/     

with supporting documents: 

Risk supplement to the Vulnerability Sourcebook and the   guidebook     Climate Risk Assessment for 

Ecosystem-bases adaptation   www.adaptationcommunity.net › wp-content › uploads › 2018/06 ›     

PP…..    Name  ……………………….     Area TARGET…………………….. Sub Area Target

Impact chain ….

Normalised valueDescription of factor Indicator
Observed 

value

Assessment scale
Weighting factor 

for each 

indicator

0

0

Composite Indicator

0

RISK

0,298333

Area target  or sub Area target -RISK SCORE

Composit  indicator 

(TOTAL)

Weighting 

factors
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 “…a description of a possible set of events that might reasonably take place. The main purpose of developing 

scenarios is to stimulate thinking about possible occurrences, assumptions relating these occurrences, 

possible opportunities and risks, and courses of action” 

1)

2)
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In relation to the optimal scenario, the implementation of an external and internal consistency analysis 

was chosen. 

PHASE OF THE "JOINT_SECAP" 

ACTION PLAN CONSTRUCTION 

PROCESS 

Planning Process Evaluation Process 

Ø Orientation and Setting 1. Risks and vulnerabilities Raisonné summary

Ø Elaboration and editing 

2.a Determination of general

objectives of the Plan by the 

Administration 

List 

2.b Construction of the scenario

"0" 

(see Table 1) and annex 

Scoping D.4.2.2 

External Coherence Analysis 

Report/ sheet 

2.c Construction of the Plan 

alternatives through the 

participatory process 

(see Participation modes 

sheets-Annex A) 

2.d Alternatives evaluation and

construction of the "optimal 

scenario" 

 (see table 2) 

2.e Specific objectives and

action lines of the scenario 

List 

Internal Coherence Analysis 

 Report/ Sheet 

 Selection of indicators (among 

the ones identified for the risks 

and vulnerabilities) 

Ø  Approval and 

dissemination 

3. Plan approval and awareness raising among the population and

the stakeholders 
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1. Risks and vulnerabilities summary raisonné

Ø Output

2.a Determination of the Plan’s general objectives by the Administration

Ø

Output: List 

2.b Construction of the scenario “0”

Ø Output: Report of a few pages 

  Application Table 1) 

Table 1: Climate Risks presenting a threat to Target area……. As identified in the Risk and Vulnerability 

assessment for target area to 2030; an estimation of their development and reliability of estimation 

Risk Risk Level Expected change in 

intensity 

Expected change in 

frequency 

Reliability of 

estimation 

Denomination (Rif. 

M2) 

!;!!;!!!; +;  -; =; ? +;  -; =; ? *; **;*** 

!: Low; !!: Moderate; !!!: High  

+: Growth ; _: Decline ; =: no change; ? = not know 

*: Low; ** Moderate; *** High 

Evaluation Process: External Coherence Analysis 

Ø Output Report of a few pages / External Coherence Table: Plan Objectives / Higher Level

Objectives / consistency / inconsistency / indifference

2.c Development of the plan’s alternatives with a participative process 
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Ø Output: Report of a few pages/ Scheme 

2.d Alternatives evaluation and construction of the “optimal scenario”

Tab.2 Elaboration, evaluation and sharing of scenarios  

2.e Specific objectives and action lines of the optimal scenario

Ø Output:
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Ø Output:

Evaluation process: internal Coherence Analysis 

Ø Output Report of a few pages/ internal coherence table: Objectives of the Plan / actions /

indicators; consistency; inconsistency; indifference; Indicators Table 

3. Plan approval and awareness raising of population and stakeholders
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RISK RISK 

LEVEL 

EXPECTED 

CHANGE 

IN 

INTENSITY 

EXPECTED 

CHANGE IN 

FREQUENCY 

RELIABILITY 

OF 

ESTIMATION 

Example: Risk of drought in 

agriculture 

!;!!;!!!; +;  -; =; ? +;  -; =; ? *; **;*** 
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SECTOR HAZARD MEASURES 
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Context encompasses: 
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Structural considerations include: 

The general steps 
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A. European Awareness Scenario Workshop 

B. Experts Panel 

C. Focus Group 

METHOD OBJECTIVES PARTICIPANT 
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A.1_Definition 

A.2_Objectives 

 

 

 

 

A.3_Fields of Application 

A.4_How does it work 

1-Residents:

2-Technological experts:

3-Policy makers:
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4-Private-sector representatives:

Use and role of Scenarios 

aware

The workshop’s phases 

A.5_Expected output and/or results 
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A.6_Basic conditions for a successful EASW 

Topic: real

Participants:

Time: 

Expected results:

Communicating the expected results:

Flexibility: 

Creativity:

A.7_References 
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B.1_Definition 

B.2_Objectives 

B.3_Fields of application 

B.4_How does it work 
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B.5_Expected output and/or results 

B.6_Basic conditions for a successful Expert Panel 

Experts’ knowledge 
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Time and costs:

Human resources: 

Main budgetary items:

B.7_References 
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C.1_Definition 

C.2_Objectives 

§

§

§

§

§
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§

C.3_Fields of application 

C.4_How does it work 
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C.5_Expected output and/or results 

C.6_Basic Conditions for a successful Focus Group 

Time:

Costs:

Main budgetary items:
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C.7_References 
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· Topics

· Group Profile

· Findings for Focus Group I

· Comments from Focus Group I

· Topics

· Group Profile

· Findings for Focus Group II

· Comments from Focus Group II
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Scoping Report represents the basic tool to launch the

participatory process

it defines the scope and the detailed

information to be included in the subsequent Environmental Report
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  Chapter Notes to draft the chapters Proposed 

number 

of pages 

Briefly describe the main norms regulating the SEA at 

the national and, if relevant, at the regional level  

Concisely describe the Plan objectives; general or 

specific objectives depending on the Plan articulation, in 

a consistent way to understand the scope of interest 

and the field of intervention of the Plan 

Pre-emptively and preliminarily identify the scopes of 

interest and the main issues that will be assessed in the 

Plan, the major sectors, depending on the major 

expected impacts and on the territory sensitivity 

characteristics; consistently with the preliminary 

function of the Scoping Report. 

Describe here the natural protected areas system 

eventually present in the pilot area, of interest in the 

Environmental Implication Assessment. 

Briefly describe the assessment methodology that is 

expected to be used for the Environmental Report 

Environmental Implication 

Assessment

Briefly describe the methodology that will be used to 

carry on the Environmental Implication Assessment, 

drafting the Appropriate Assessment Report 

Provide an indicative index for the Environmental Report

that will be drafted in the subsequent phases of the 

Strategic Environmental Assessment procedure, its plan 

and its contents.  
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(& BASELINE EMISSION INVENTORY);

JOINT ACTIONS (E)

what a Joint action is instructions

on how to fill in the attached document by each partner at least one

joint action  

(and the Baseline

Emission inventory)
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Definition 

A joint SECAP refers to a plan that is carried out collectively by a group

of neighbouring local authorities. This means that the group engages in building a common vision, 

preparing an emission inventory, assessing climate change impacts and defining a set of actions to be 

implemented both individually and jointly in the concerned territory. The joint SECAP aims at fostering 

institutional cooperation and joint approaches among local authorities operating in the same territorial 

area

(E)

· Option 1 - ‘individual CO2 reduction commitment’

· Option 2 - ‘shared CO2 reduction commitment’

(E)
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recommendations

ü

ü

ü

ü

ü

Annex I – joint SECAP actions by each partner. 
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adaptation

to climate change

for at least 1 adaptation JOINT

ACTION per pilot areas 

·

·

·

·

·

extra information
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·

·

·

·
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Actions

Actions

1) Type of action Mitigation
Adaptation

Energy poverty
i Only in combination with 'Mitigation' and/or 'Adaptation'

actions

2) Title of the action

3) Origin of the action [Drop-down]

4) Responsible body

5) Short description

1000 characters left

6) Implementation timeframe Start: [Drop-Down]

End: [Drop-Down]

European Regional Development Fund
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7) Implementation status [Drop-Down]

8) Stakeholders involved [Drop-down]
i For multiple choice, insert additional 
rows as needed

Additional comments

9) Total implementation costs €

Source of 
funding:

[Drop-down] 

Investment 
costs: €

Non-
investment 

costs: €

European Regional Development Fund
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B. Adaptation 

i Only for actions addressing adaptation. Click on the [+/-] buttons on the left to expand or collapse

i

i

i

European Regional Development Fund
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Further 
information

30) Weblink www.

31) Video link www.

32) Picture [upload]

European Regional Development Fund
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PPn 

Analysis and comparison of joint actions included by PP 
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Organizational structure 

Context analysis 
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Vulnerability and risk methodology 
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Construction of scenarios and preliminary scoping report 
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WEB Platform 
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Joint Actions 

Joint Actions Implementation 
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Annex - Case studies 
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Title of 

the 

Case 

study  

VULNERABILITY AND RISK ASSESSMENT ANALYSIS 

PROCJENA RANJIVOSTI I RIZIKA 

General data 

Promot
er 

IDA – Istrian Development Agency in the scope of LIFE SEC ADAPT PROJECT - Upgrading Sustainable 

Energy Communities in Mayor Adapt initiative by planning Climate Change Adaptation strategies (LIFE 

2014 – 2020 – Climate Change Adaptation programme) 

Source: 
http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_Assess
ment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.1 

Timefra
me 

September 2015 - June 2019 

Source: https://ida.hr/hr/bn/eu-projekti/aktualni-eu-projekti/detail/2/life-sec-adapt-upgrading-sustainable-energy-
communities-mayor-adapt-initiative-planning-climate-change-adaptation-strategies/ 

Target 
area 
and 
scale  

Municipality of Istrian region territory, 2.820 m2, population 208.055 (data from 2011.) 

Source: 
http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_Assess
ment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.4 

https://www.istra-istria.hr/index.php?id=263 

https://www.istra-istria.hr/index.php?id=14 

Brief 
descrip
tion 

The Case study, named Vulnerability and Risk Assessment analysis is focused on providing a detailed 

assessment of climate change risks and vulnerability for the Municipality of Istrian region territory. 

Sectors of particular interest within the Istrian region, reviewed and assessed in the document are: 

health, tourism, water supply and water quality, ecosystems and biodiversity, and spatial planning and 

coastal area management. Evaluating the impacts that climate change will have on local selected 

economic sectors, the best actions to limit or reduce risks and related economic and social costs are 

identified, thus better orienting the future climate change adaptation strategies.  

The first step regards the vulnerability assessment starting from the evaluation of the exposure, 

sensitivity, and adaptive capacity to the impact of climate change in a long - term period of each 

specific key sector identified. This assessment determines the level of vulnerability, after which the 

results are matched with the risk assessment analysis that, through the evaluation of the consequence 

and of the probability of a climate change impact on the same sectors previously analyzed, allows to 

estimate the level of risk of the system. The final matrix, matching vulnerability and risk results of each 

urban system analyzed, provides a clear overview of the most important sectors of interventions on 

which the urban local adaptation strategy should focus in order to significantly reduce the climate 

change impact on the municipal urban system. 

Source: 
http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_Assess
ment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.4 
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Contribution of the Case study to the Joint_SECAP guidelines for Vulnerability and Risk assessment  

Modul
es of 
the 
guideli
nes 
releva
nt to 
the 
case 
study 

Please select one or more Modules that you think the Case study  gives a significant contribution to 

(i.e. through methodologies, methods, tools…). Refer to the Joint_SECAP Guidelines for further 

information on Modules:  

√ M1 PREPARING THE RISK ASSESSMENT   
(describes the context of the assessment - processes, knowledge, institutions, resources and 
external factors –, identifies its objectives, expected outcomes and scope, and defines tasks, 
responsibilities and time planning) 

√ M2 DEVELOPING IMPACT CHAINS  
(identifies and clusters impacts and risks, identifies hazard and intermediate impacts, 
vulnerability and exposure of the system) 

√ M3 IDENTIFYING AND SELECTING INDICATORS  
(identifies and select indicators for hazards, vulnerability and exposure) 

√ M4 DATA ACQUISITION AND MANAGEMENT  
(regards the collection, quality check, storage and management of data) 

√ M5 NORMALIZATION OF INDICATOR DATA  
(provides normalized data for each indicator in a standardized value) 

√ M6 WEIGHTING AND AGGREGATING OF INDICATORS  
(evaluates the influence of the indicators on the respective risk component, assigns different 
weights, aggregates individual indicators into composite indicators of the risk components 
hazard, vulnerability and exposure) 

√ M7 AGGREGATING RISK COMPONENTS TO RISK  
(aggregates the risk components into a composite risk indicator) 

�  M8 PRESENTING THE OUTCOMES OF YOUR RISK ASSESSMENT 
(describes how to elaborate the risk assessment report, taking into account both the objective 
and the target audience of the assessment) 

Descri
ption 
of the 
contrib
ution 
of the 
Case 
study 
to the 
Joint_S
ECAP 
guideli
nes 

Please provide a detailed description of how the Case study contributes to the modules selected above, 

i.e. by explaining the methodological approach adopted, the methods and tools used, etc. The lines 

corresponding to the modules that are NOT been selected above shall be left blank: 

M1: 

Adopting the European Union's Climate Change Adaptation Strategy, in April 2013, the European 
Commission established a framework and mechanisms to raise EU countries' preparedness for present 
and future climate impacts, raising them to a whole new level. The EU's Climate Change Adaptation 
Strategy aims to make Europe more resilient to climate change and sets out its three key objectives, 
which are complementary to Member States' activities: 

 • Promoting action towards the Member State: The Commission encourages all Member States to 
adopt comprehensive adaptation strategies, which will provide assistance in providing guidance in the 
implementation of the process, as well as financial resources that will enable the establishment and 
capacity building of adaptation and the implementation of concrete measures. The European 



  

 www.italy-croatia.eu/jointsecap 
        229 

Commission will encourage the adaptation of Cities by voluntarily joining the same initiatives of the 
European Union, which will be based on the initiative of the Mayor Agreement 

• Promoting better information in the decision-making process by addressing adaptation gaps and 
further developing the Climate Adaptation Platform (ADAPT) as a starting point for all information on 
climate change adaptation processes across Europe.  

• Promoting adaptation processes in key, vulnerable, sectors through agriculture, fisheries and 
cohesion policy, ensuring that European infrastructure is more resilient and encouraging the use of 
insurance mechanisms against natural or human-caused disasters. Lack of knowledge, the European 
Union addresses itself through research and through the European Climate Change Adaptation 
Platform. 

Launched in March 2012, this platform provides several useful tools to support adaptation policy and 
decision making. Some of the platform's tools are: an adaptation planning tool, a database of 
completed projects and studies completed, and information on adaptation activities carried out at all 
levels, from EU, national and regional, to the local level. The CLIMATE - ADAPT platform has been 
established to provide access to databases and exchange of information regarding expected climate 
change across Europe, as well as strategies and possible ways to adapt to potential changes (http: 
//climate-adapt.eea.europa.eu/) . There are different scenarios for assessing the impact of climate 
change, so that measures to slow down unwanted processes are taken into account, as well as ways 
to adapt to such changes. Pursuant to the decision of the Croatian Parliament to promulgate the Law 
on Ratification of the United Nations Framework Convention on Climate Change (UNFCC) of 23 January 
1996, Croatia assumed the obligations of the United Nations Framework Convention on Climate 
Change and produced the First National Report of the Republic of Croatia to the UNFCCC (Ministry of 
Environment and Physical Planning, 2001). 

Currently, the sixth national report of the Republic of Croatia under the UNFCCC (Croatian Hydro-
Meteorological Institute, 2013) is in force, while in mid-May 2016, the Ministry of the Environment and 
Nature began implementing a project entitled ''Capacity building of the Ministry of Environment and 
Nature for climate change adaptation and the preparation of the draft Climate Change Adaptation 
Strategy '', which is currently in its final stages. 

The purpose of this document is to identify sectors that are vulnerable to climate change, to conduct 
a sensitivity analysis of sectors of particular importance to the Istrian region, and to draw conclusions 
about the potential risks of adverse effects of climate change in the observed area. 

The objective of activity C.2 is to provide the cities and municipalities involved in the implementation 
of the project with a detailed analysis of the vulnerability and risk assessment of climate change 
impacts in their respective cities and municipalities. Through assessing the impact that climate change 
will have on locally selected sectors of particular importance, the best measures will be identified to 
limit or, at the same time, reduce the risks and associated economic and social costs, and thereby 
provide good a landmark to guide their future climate change adaptation strategies. In accordance 
with the methodology developed by the Istrian Development Agency (IDA), cities and municipalities 
will carry out vulnerability and risk assessments in two consecutive steps. The first step involves 
assessing vulnerability, starting with an assessment of exposure, sensitivity and ability to adapt to the 
impact of climate change over the long term on a sector-specific basis for each city or municipality. 
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This assessment enables cities and municipalities to determine the level of vulnerability (low, medium 
or high) for each sector of particular importance. 

The results are then collated with a risk assessment analysis which, through an assessment of the 
consequences and likelihood of climate change impact on the sectors previously analyzed, enables the 
assessment of system risks (high, medium, low). The final matrix, which responds to the vulnerability 
and risk outcomes of each urban system analyzed, provides a clear overview of the most important 
areas of intervention to which an urban local adaptation strategy should focus in order to significantly 
reduce the impact of climate change on the urban / municipal urban system. 

 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.7-8,10-11 

 

Sectors selected for climate change effects analysis:  

• Tourism  

• Environmental protection and biodiversity  

• Water supply and water quality  

• Health 

 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.19 

 

Expected effects of climate changes by sectors (long term variations) 

Health sector:  

- Medium temperature heat wave:                      Mortality, primarily due to cardiovascular disease and 
increased hospitalization 

     Spreading of transmissible and infectious diseases 

     Changes in allergy patterns 

     Heat stress 

     Pulmonary diseases 

     Number of alergic persons 

- Drought:     Air quality deteoration 

     Trace elements accumulation 

- Strong precipitation:                  Injuries and death  

                                                 Disease spreading due to water contamination  
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                                                                             Increased mortality/injuries due to car accidents  

- Thunderstorms (sea level):   Injuries and death 

 

Water supply and water quality sector: 

-Medium temperature heat wave:                 Increased water demand 

     Problems with drinking water quality maintenance – low 
subterranean water sources and slower water renewal 

     Increased maintenance cost 

     Increased evaporation/outflow of water 

     Spreading of algae and bacteria 

- Drought:    Water shortage - Problems with water quality                      
maintenance 

     Increased maintenance cost 

     Low subterranean water sources and slower water 
renewal 

     Water/soil salinisation   

- Strong precipitation:                  Flood damage  

                                                                              Increased maintenance cost 

                                                                              Problems with drinking water quality maintenance 

- Thunderstorms (sea level):                Problems with drinking water quality maintenance 

     Salt water penetration into subterranean water storage 
and surface waters 

 

Tourism sector: 

-Medium temperature heat wave:                   Changes in tourist numbers 

                   Changes in landscape 

      Cost increases (for example for cooling) 

- Drought:                  Changes in tourist numbers 

      Changes in vistas 

      Cost increases (for example for water supply) 

- Strong precipitation:                      Damage on tourist infrastructures – increased repair 
costs and maintenance costs 
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                                                   Flood damage 

                                                         Landslide damage 

- Thunderstorms (sea level):   Damage on tourist infrastructures – increased repair costs 
and maintenance costs 

       Degradation of areas near the sea (beaches…) 

 

Agriculture and forestry sector: 

-Medium temperature heat wave:                    Changes in cultivation cycles 

         Increase/decrease of certain species 

- Drought:        Damage or degradation of yield quality 

         Desertification  

         Salt water penetration due to intensive irrigation 

         Decrease of area of useful agricultural land 

                                                                                  Changes in cultivation cycles 

- Strong precipitation:                      Land erosion 

         Flood damage 

         Landslide damage 

                                                                                  Damage or degradation of yield quality 

                                                                                  Decrease of area of useful agricultural land 

- Thunderstorms (sea level):       Damage or degradation of yield quality 

                                                                                  Decrease of area of useful agricultural land 

          Salt water penetration into subterranean water storage 
and surface waters 

 

Parks and protected areas / biodiversity / land ecosystems: 

-Medium temperature heat wave:                     Change in demands and patterns of behavior 

           Increased maintenance costs due to extensive use of 
water 

           New invasive species in flora and fauna 

           Change and loss of species and habitats  

- Drought:          Change and loss of species and habitats 
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                                                                                     New invasive species in flora and fauna 

             Increased maintenance costs due to extensive use of 
water 

            Higher probability of fire 

- Strong precipitation:                        Damage on infrastructures and vegetation 

           Change and loss of species and habitats 

- Thunderstorms (sea level):   Damage on infrastructures and vegetation 

     Change and loss of species and habitats 

 

Sea and coastline:  

-Medium temperature heat wave:                  Appearance of invasive allochthonous species 

- Drought:      - 

- Strong precipitation:                  Decrease of bathing water quality 

     Damage on coastal infrastructure 

     Damage due to landslide 

- Thunderstorms (sea level):  Damage on coastal infrastructure 

     Coast erosion 

     Salt water penetration 

     Changes in surface waters 

     Damage on water drainage systems 

 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.20-23 

 

M2: 

Vulnerability: The characteristics and circumstances of a community, system, or property that make 
them vulnerable to the harmful effects of (some) danger. There are many aspects of vulnerability that 
arise from various physical, social, economic and environmental factors. Examples could include poor 
design and construction of facilities, inadequate property protection, lack of public information and 
awareness, limited official recognition of risk and preparedness measures, and disregard for wise 
environmental management. Vulnerability varies significantly within the community and over time. 
This definition recognizes vulnerability as a characteristic of an element of diverse interests 
(community, system or property) that is independent of its exposure. However, in common usage, the 
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word is often used in a broad sense, including exposure to natural elements (which may or may not be 
caused by climate change or variation). 

 

The above definition can be considered comprehensive because it does not specify what 
"vulnerability" means within a specific thematic area, such as the effects of climate change, for 
example. Therefore, when talking about the effects of climate change, it is a good idea to mention the 
definition of "vulnerability" proposed by the International Panel on Climate Change (IPCC), which 
reads: Vulnerability to climate change is the degree of sensitivity of geophysical , biological and socio-
economic systems, as well as their diminished capacity to cope with the adverse effects of climate 
change. The term "vulnerability" may thus refer to the vulnerable systems themselves, for example in 
low lying islands or coastal cities; the effects on these systems, for example in the event of flooding of 
coastal cities and agricultural areas or forced migration caused by these events; or the mechanisms 
themselves that cause these effects, such as, for example, the disintegration of the ice layer in western 
Antarctica. The International Panel on Climate Change (IPCC) (IPCC, Climate Change 2001: Scientific 
Basis. Third Assessment Report of the Intergovernmental Panel on Climate Change, 2001) defines 
vulnerability as “a function of the shape, size and degree of climate variation to which a system is 
exposed, its sensitivity to climate change and its adaptability '. The European Union has taken on this 
definition, adding that vulnerability is "the degree of sensitivity of a system to the adverse effects of 
climate change, including climate variability and extreme weather events, and its inability to cope with 
these phenomena" (European Commission, 2013). 

 

Vulnerability can be expressed in the form of a function:  

Vulnerability = f (Exposure, Sensitivity, Adaptability) a is calculated by the formula: V = E + S - AC where:  

• E = Exposure - the extent to which the system is exposed to significant climate change (IPCC 2001).  

• S = sensitivity - the extent to which the system is adversely or favorably affected by climate variability 
or change (IPCC 2014).  

• AC = adaptive capacity - the ability of systems, institutions, humans and other organisms to adapt to 
potential damage, seize opportunities, or respond to consequences (IPCC 2001). 

 

Exposure + Sensitivity = Potential impact 

 

The sum of exposure and sensitivity determines the potential impact of climate change. Exposure, 
sensitivity, and adaptability values are given in integers and take discrete values from 1 to 5, with 1 
being the lowest level of exposure, sensitivity, and ability to adjust, and 5 being the highest degree of 
the same functions. The same formula is used in all vulnerability calculations. 

 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf  p.26 



  

 www.italy-croatia.eu/jointsecap 
        235 

 

The intensity of an event describes the severity and magnitude of an individual hazard, whether 
expressed in a qualitative or quantitative form. Intensity itself is defined as a pre-established minimum 
threshold (minimum threshold) that determines whether an event, whether extreme or not, can be 
considered a hazard. Identifying and determining a minimum level of intensity values is essential for 
identifying and identifying extreme events, hazards that have occurred in the past, and for assessing 
the likelihood of their recurrence in the future. The likelihood of extreme events, risks (hazards) can 
be determined in several ways, but all must be based on the use of real, historical data. For the purpose 
of analyzing the probability of occurrence of extreme events, hazard (hazard), this document will look 
at historical climatic data for the past 30 years, while a numerical estimate of the probability of 
occurrence of an individual extreme event, hazard (hazard) will be assigned in the future based on the 
frequency of occurrence of the observed event. of an extreme event in the observed past period. 

 

Frequency of occurrence of an individual extreme 
events (hazard) (over the past 10-year period): 

Assessment of the probability of occurrence 
of an individual extreme event (hazard) 

More than 25 times 5 (almost certain) 

Between 10 and 24 times 4 

Between 5 and 9 times 3 

Between 1 and 4 times 2 

Never 1 (almost impossible) 

 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.28 

 

M3: 

The matrix attributing the colors to the numerical values of the indicators, and following the analysis 
of the resulting numerical values of exposure, vulnerability, ability to adapt, and later risk, is presented 
below. 

 

 

Class Value Status Transformed 

indicatior value 

‘0 – 1’ 

Color 

1 0,0 – 0,2 Optimal 0,1  

2 0,2 – 0,4 Positive 0,3  
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3 0,4 – 0,6 Neutral 0,5  

4 0,6 – 0,8 Negative 0,7  

5 0,8 – 1,0 Critical 0,9  

 

The process of determining exposure, sensitivity and later vulnerability for each sector will be 
performed in accordance with the logical framework above, the transformation tables above, and 
graphically presented in the above table with the visual characteristics indicated, and based on, at the 
time of making this document, available numerical data and indicators. This document was created in 
accordance with the methodology for developing vulnerability and risk assessments within the Life SEC 
Adapt project. 

 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf  p.27 

 

Health sector - Exposure variable (EX) contains the following indicators: 

EX01 – Mean daily air temperature (TM)  

EX02 – Number of tropical nights (TR20)  

EX03 - Number of hot days (HD) 

EX04 – Duration of warm periods (WSDI) 

 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.32 

 

Tourism sector - Exposure variable (EX) contains the following indicators: 

EX01 – Mean maximum daily air temperature (tasmax)  

EX02 – Number of hot days (HD)  

EX03 – Number of warm days (SU25) 

 EX04 – Total average rainfall 

 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.49 

 

Water supply and water quality sector - Exposure variable (EX) contains the following indicators: 
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EX01 – Mean daily air temperature (TM)  

EX02 – Total average rainfall 

EX03 – Duration of droughts (CDD) 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf , p.70 

 

M4: 

Regarding data acquisition and management, the data collection is listed below: 

 

Health sector: 

Health Sector Exposure Analysis on Climate Change Impact - Following on from the individual findings 
of the six cities analyzed in the Current City Climate Assessment Report, variability and changes in 
climate trends can be observed that can be considered as indicative indicators of an individual's 
exposure to climate change . On the basis of all the conducted surveys, the average value was 
considered as relevant for the region of Istria. 

 

SENSITIVITY INDICATOR SE01 - Population - population figures refer to official data according to the 
2011 census and are taken from the official website of the Central Bureau of Statistics (www.dzs.hr). 

SENSITIVITY INDICATOR SE02 - Population density - Population density data were obtained by dividing 
the population (data downloaded from the official website of the Central Bureau of Statistics - 
www.dzs.hr) by the total area of the settlement (data taken from the Spatial Plan of the County of 
Istria).  

SENSITIVITY INDICATOR SE03 - Population 65+ - Population over 65 (breakdown by settlements), refer 
to official data according to the 2011 census and are downloaded from the official website of the 
Central Bureau of Statistics (www.dzs.hr) 

SENSITIVITY INDICATOR SE04 - Population under 5 years - data on the population under 5 (division by 
settlements), refer to official data according to the census conducted in 2011 and are taken from the 
official website of the Central Bureau of Statistics (www.dzs.hr). 

SENSITIVITY DIRECTOR SE05 - Settlement of the settlement For the indicated indicator, the data on 
settlement construction were used in such a way that the average of six cities for which a single 
settlement analysis was performed was taken. 

SENSITIVITY INDICATOR SE06 - Availability of health services -. Data on the distance from the JLS to the 
Pula General Hospital were recorded in kilometers and minutes, and these were obtained using the 
application of the Croatian Auto Club (www.hak.hr). 

 

ADJUSTMENT ABILITY INDICATOR AC01 - Degree of education of the population - the birth value of the 
degree of education of the population was obtained by looking at the number of residents over 15 
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years of age who have completed high school and higher (division by settlements). Data refer to official 
data according to the census conducted in 2011 and are taken from the official website of the Central 
Bureau of Statistics (www.dzs.hr) . 

ADAPTATION ABILITY INDICATOR AC02 - Per capita GDP - at the time of drafting this document, the 
most recent publicly available and available data related to gross domestic product for the Republic of 
Croatia at the county level is 2015. Data refer to official data and are taken from the official release of 
the Central Bureau of Statistics (www.dzs.hr). 

 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.32-37, 39, 
41 

 

Tourism sector: 

Following the findings of the Report on the Assessment of the Current State of Climate Indicators for 
the City of Poreč - Parenzo / City of Pula and the City of Rovinj, variability and changes in climate trends 
in the Western Istrian region can be observed, which can be considered as indicative indicators of the 
Istrian region's exposure to climate change. The data are relevant to all the areas located on the coast 
of the Istrian region - for exposure indicators 

 

SENSITIVITY INDICATOR SE01 - Share of Tourism Revenues- According to the data from the Master Plan 
of Tourism of the County of Istria 2015 - 2025, clusters in the area of Istria have been defined, and the 
overview of tourism revenues in the cluster area is given in the table below. 

SENSITIVITY INDICATOR SE02 - Number of arrivals, number of nights spent In accordance with the data 
of the Poreč Tourist Board, the table below provides information on the number of arrivals and the 
number of nights spent in the County of Istria from 1998 to 2016. 

 

Through daily rainfall analysis for a period of 30 years (from 1986 to 2015), and on the basis of data 
from the State Hydrometeorological Institute recorded at the climatic station Poreč / Rovinj / Pula, a 
significant increase in the number of days with precipitation on an annual level was detected, as well 
as the rising trend. 

 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.50, 56, 59 

 

Water supply and water quality sector: 

EXPOSURE INDICATOR EX01 - Average daily air temperature (TM) - trend - In the regional report on the 
current state of climatic indicators in the Istria County, temperatures in Istria are shown by analyzing 
seasonal and annual values of mean (tsred), mean minimum (t-min) ) and mean maximum (t-max) air 
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temperatures and mean values of extreme temperature indices, according to data from the 1981-2010 
reference period. for the meteorological stations Abrami (Buzet), Čepić (Labin) and Poreč, while for 
Pazin, Pula and Rovinj the values were taken from 1971 to 2000. The associated weather changes 
(trend) were examined according to a longer period: 1981-2015 for Abrami (Buzet), Cepic (Labin) and 
Porec, 1971-2000. and for Pazin, Pula and Rovinj the period 1961-2015 was taken. 

EXPOSURE INDICATOR EX02 - Total average rainfall - trend Rain conditions in Istria are shown by 
analysis of seasonal and annual rainfall amounts as well as mean values of extreme rainfall indices, 
according to data from the reference period 1981-2010 for Abrami (Buzet) meteorological stations, 
Čepić. (Labin) and Poreč, while values from 1971 to 2000 were taken for Pazin, Pula and Rovinj stations. 
The associated time changes (trend) were examined according to a longer period: 1981-2015 for 
Abrami (Buzet), Čepić (Labin) and Poreč, 1971 - 2000 and for Pazin, Pula and Rovinj the period 1961-
2015 was taken. 

 

SENSITIVITY INDICATOR SE01 - Amount of water required for households - According to EUROSTAT 
data, the average water consumption in the household sector in the Republic of Croatia, in the period 
2001-2013, ranged between 43 and 52 m3 / inhabitant. 

Data on water consumption in the household sector from 2006 to 2016 were obtained from the Istrian 
Water Supply Ltd., Buzet. 

 

SENSITIVITY INDICATOR SE03 - Quantity of water consumed in industry - Data on consumption of water 
consumed in industry in the Istria County in the period from 2006 to 2016 were obtained by the Istrian 
Water Supply Ltd., Buzet. 

 

ADJUSTMENT ABILITY INDICATOR AC01 - Degree of education - The numerical value of the level of 
education of the population was obtained by looking at the number of the population over 15 years of 
age who have completed high school and higher in the area of Istria. Data refer to official data 
according to the census conducted in 2011 and are taken from the official website of the Central 
Bureau of Statistics (www.dzs.hr). 

 

DANGER H01 - Number of dry periods of 7 consecutive days or more - Through analysis of daily rainfall 
for a period of 30 years (from 1986 to 2015), and based on data from the State Hydrometeorological 
Institute, the average duration of dry periods (consecutive series of days) has been determined with a 
daily precipitation of Rd <1 mm) of 6.50 days for the observation period. 

 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.71-72, 75-
77, 86 
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M5: 

Exposure, sensitivity, and adaptability values are given in integers and take discrete values from 1 to 
5, with 1 being the lowest level of exposure, sensitivity, and ability to adjust, and 5 being the highest 
degree of the same functions. The same formula is used in all vulnerability calculations for 1. Potential 
climate effect (ci), 2. Exposure factors, 3. Sensitivity factors and 4. Adjustment capacity.  

 

In order to be able to carry out a computational process for determining the exposure for the sector 
concerned, it is necessary, after determining the impact that individual indicators have on exposure 
and assigning a class value, to equalize the parameter values in such a way that the numerical values 
for each indicator are transformed in the ''0 - 1'' range. 

 

Class Limit value Description Transformed 

indicatior value ‘0 

– 1’ 

1 0,0 – 0,2 Optimal 0,1 

2 0,2 – 0,4 Positive 0,3 

3 0,4 – 0,6 Neutral 0,5 

4 0,6 – 0,8 Negative 0,7 

5 0,8 – 1,0 Critical 0,9 

 

The matrix attributing the colors to the numerical values of the indicators, and following the analysis 
of the resulting numerical values of exposure, vulnerability, ability to adapt, and later risk, is presented 
in the table below. 

 

Class Value Status Transformed indicatior 

value ‘0 – 1’ 

Color 

1 0,0 – 0,2 Optimal 0,1  

2 0,2 – 0,4 Positive 0,3  

3 0,4 – 0,6 Neutral 0,5  

4 0,6 – 0,8 Negative 0,7  

5 0,8 – 1,0 Critical 0,9  
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Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.26-27 

 

M6: 

Health sector: 

Indicator EX01 - Mean daily temperature (TM); assigned weight 2 

Indicator EX02 - Tropical nights (TR20); assigned weight 1 

Indicator EX03 – Number of hot days (HD); assigned weight 2 

Indicator EX04 – Trajanje toplih razdoblja (WSDI); assigned weight 1 

 

Indicator SE01 - Population; assigned weight 1 

Indicator SE02 – Population density; assigned weight 1 

Indicator SE03 – Population older than 65 years; assigned weight 1 

Indicator SE04 – Population younger than 5 years; assigned weight 1 

Indicator SE05 - Construction development; assigned weight 1 

Indicator SE06 - Health services accessibility; assigned weight 2 

 

Indicator AC01 – Population education level; assigned weight 1 

Indicator AC02 – Amount of GDP per capita; assigned weight 1 

Indicator AC03 – Population educated through prevention programmes; assigned weight 1 

 

Tourism sector: 

Indicator EX01 - Mean maximum daily temperature (tmax); assigned weight 2 

Indicator EX02 - Number of hot days (HD); assigned weight 1 

Indicator EX03 - Warm days (SU25); assigned weight 1 

Indicator EX04 – Total average rainfall; assigned weight 2 

 

Indicator SE01 - Share of tourism revenue; assigned weight 2 

Indicator SE02 – Number of arrivals, number of nights spent; assigned weight 1 
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Indicator AC01 – Amount of funds invested in events and development of new tourism programs; 
assigned weight 1 

 

Water supply and water quality sector: 

Indicator EX01 - Mean daily temperature (TM); assigned weight 1 

Indicator EX02 – Total average rainfall; assigned weight 2 

Indicator EX03 – Duration of droughts (CDD); assigned weight 2 

 

Indicator SE01 - Amount of water needed for households; assigned weight 1 

Indicator SE02 – Amount of water needed for irrigation; assigned weight 1 

Indicator SE03 – Amount of water consumed in the industry; assigned weight 1 

 

Indicator AC01 – Population education level; assigned weight 1 

Indicator AC02 – Regulations restricting water consumption (for example, in summer - dry periods) or 
adopting provisions that promote water savings; assigned weight 1 

 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.32,33, 38, 
42, 55, 57, 58, 74, 76, 77, 83  

 

M7: 

Indicators for Health sector are aggregated in the following way: 

 

POTENTIAL IMPACT 

(PI) 

 

Increased mortality due to extreme weather conditions 

 

EXPOSURE (EX) EX01 - Average daily air temperature (tm) 

EX02 - Tropical Night (TR20) 

EX03 - Number of hot days (HD) 

EX04 - Warm Period Duration (WSDI) 

SENSITIVITY (SE) SE01 - Population 

SE02 - Population density 
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SE03 - Population 65+ 

SE04 - Population under 5 years old 

SE05 - Settlement of settlements 

SE06 - Availability of Health Services 

ADAPTATION ABILITY 
(AC) 

AC01 - Degree of education of the population 

AC02 - GDP per capita 

AC03 - Number of residents educated through prevention programs 

OBSERVED RISK (H) H01 - Heat wave 

 

Indicators for Tourism sector are aggregated in the following way: 

 

POTENTIAL IMPACT (PI) 

 

Changes in tourist flows 

 

EXPOSURE (EX) 

 

EX01 - Mean maximum daily air temperature 
(tasmax) 

EX02 - Number of hot days (HD) 

EX03 - Number of warm days (SU25) 

EX04 - Total average rainfall 

SENSITIVITY (SE) 

 

SE01 - Share of tourism revenue 

SE02 - Number of arrivals, number of nights 
spent 

ADAPTATION ABILITY (AC) AC01 - Marketing Investments 

AC02 - Investments in events and development 
of new tourism programs 

OBSERVED RISK (H) H01 - Daily precipitation of 3 consecutive days 
or more 

 

Indicators for Water supply and water quality sector sector are aggregated in the following way: 
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POTENTIAL IMPACT (PI) 

 

Reduction of available quantities (shortages) of 
drinking water due to decrease in well yield and 
decrease in flow rate 

EXPOSURE (EX) EX01 - Mean Daily Air Temperature (TM) 

EX02 - Total average rainfall 

EX03 - Drought Duration (CDD) 

SENSITIVITY (SE) 

 

SE01 - Amount of water required for 
households 

SE02 - Amount of water required for irrigation 

SE03 - The amount of water consumed for 
industrial purposes 

ADAPTATION ABILITY (AC) 

 

AC01 - Degree of education of the population 

AC02 - Regulations restricting water 
consumption (for example, in summer - drought 
periods) or adoption of provisions that promote 
water savings 

OBSERVED RISK (H) H01 - Number of dry periods of 7 days or more 

 

Source:http://www.lifesecadapt.eu/fileadmin/user_upload/ALLEGATI_LIFESECADAPT/EXCHANGE/C2_Risk_and_Vulnerability_
Assessment_analysis/REPORTS/CROATIA_REGIONAL_LEVEL/Report_Risk_and_Vulnerability_Region_of_Istria.pdf, p.32, 49, 70 

 

M8: / 
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Images 

 

Image 1 - Climatological view of Istria 

 

Image 2 – Representation of number of days with daily temperature equal or higher than 30 30,0 °C 

(hot days) in western Istria in 1986 – 2015 year period 
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Title of 

the Case 

study  
Risks and Vulnerabilities assessment in the Municipality of Cartagena 

General data 
Promoter Please insert the name of the organization that promoted the case study (i.e. for a 

project, the Lead partner/main beneficiary): 

• LIFE ADAPTATE project Lead Partner: 

Instituto de Fomento de la Región de Murcia (INFO)  

• Type of organization:  

Development agency 

• Description:  

Instituto de Fomento de la Región de Murcia (INFO) is the development agency 

for the region of Murcia, an autonomous community of south-eastern Spain. 

The institute’s main role is to boost the development of small and medium-

sized enterprises in Murcia by promotion of the economy, investment-raising, 

elimination of obstacles and encouragement of competitiveness. 

• Website: 
http://www.institutofomentomurcia.es/web/portal/en 

 

Timefram
e 

Please insert the year(s) of reference (i.e. for a project, the years of implementation): 

• LIFE ADAPTATE project implementation period:  

01 September 2017 to 30 September 2021 

Target 
area and 
scale  

 

 

 

 

 

 

 

Please indicate the area covered by the case study, specifying if it is a municipal, regional, 

or national-level initiative: 

It is a municipal initiative. The case study covers the area of Cartagena Municipality. 
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Cartagena is a Spanish city located in the southeast of the Region of Murcia, in the 
Mediterranean Coast. There are 214,759 people living in the municipality, being the 
second largest municipality in the Region of Murcia. The metropolitan area of Cartagena, 
known as Campo de Cartagena, has a population of 409,586 inhabitants. 

 

Country  Spain  

Autonomous 

community 
 Murcia 

Province Province of Murcia 
 

Brief 
descriptio
n 

Please describe briefly the Case study, explaining its context, main objectives, climate-

related actions, outputs and results, as well as the key actors involved: 

• Context: 

LIFE ADAPTATE project aims to increase the commitment of European municipalities 
with the Covenant of Mayors for Climate and Energy by the development of local 
adaptation plans which will be integrated in the previous mitigation objectives of several 
municipalities, giving a comprehensive approach to the fight against climate change. 

One of the specific objectives of LIFE ADAPTATE is to develop Sustainable Energy and 
Climate Action Plans (SECAP) in 6 municipalities in 3 different countries (Latvia, Portugal 
and Spain).  

One of the target areas in Spain is the Municipality of Cartagena. Its SECAP and its pilot 
action will encourage the adoption of measures to adapt the municipality to climate 
change, including green areas as an adaptation measure against heat waves. 

According to the Covenant of Mayors methodology, each SECAP is based on a Baseline 
Emission Inventory (BEI) and a Climate Risk & Vulnerability Assessment(s) (RVAs) which 
provide an analysis of the current situation. These elements serve as a basis for defining 
a comprehensive set of actions that local authorities plan to undertake in order to reach 
their climate mitigation and adaptation goals. 

Thus, the Case study “Risks and vulnerabilities assessment in the Municipality of 
Cartagena” serves as a baseline document in the creation Cartagena’s SECAP. 

• Main objectives 

Whereas SEAPs were not required to address climate change adaptation at all, SECAPs 
must do so. Unlike mitigation, adaptation has neither a unified ambition nor a 
quantitative threshold target, since appropriate actions will depend highly on local 
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conditions. Similar to mitigation, however, an essential precursor to action is to establish 
a baseline, specifically through a Risk and Vulnerability Assessment (RVA). 

As part of an RVA, Municipality of Cartagena was supposed to identify relevant climate 
hazards, along with the level of risk and expected changes in intensity and frequency.  

• Climate-related actions 

In order to analyse the historical events that the municipality has suffered and its 
resilience to climate change and natural hazards, available information on these topics 
have been compiled in The State Meteorological Agency and Statistical Portal of the 
Region of Murcia – CREM. 

The first step in the analysis was is to select the key climate variables for the municipality. 
The following indicators were assessed: 

− Rainfall (mm/day) 

− Number of rainy days (days) 

− Duration of dry periods (days) 

− Percentile 95 of daily rainfall (mm) 

− Maximum temperature (°C) 

− Percentile 95 Max. temperature (°C) 

− Minimum temperature (°C) 

− Percentile 5 Min. temperature (°C) 

− Number of warm days (days) 

− Number of warm nights (days) 

− Number of freezing days (days) 

− Change in duration of heat waves (days) 

− Heating degree days (°C day) 

− Cooling degree days (°C day) 

− Forest fires (ha affected per year) 
 

• Outputs and results 

Based on the above climate assessment, the climate hazards with greater consequences 
on the municipality were identifies as follows:   

• High hazard risk level: 
Extreme heat 

Droughts 

• Moderate hazard risk level: 
Floods 

Sea level rise 
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Storms 

• Low hazard risk level: 
Extreme cold 

Extreme precipitation 

Forest fires 

 
Furthermore, socio-economic, physical and environmental vulnerabilities were 
described, as well as the factors that tend to increase them.  Detected vulnerabilities 
have are evaluated to have the following adaptive capacity: 

• Very low 
Population density 

Population growth 

• Low 
Urban heat islands 

% old buildings 

Economic activity sensitive to climate change 

% of areas not accessible for services 

• Medium 
Presence of forest 

Buildings in risky areas 

Presence of affected coastal areas 

% population living in risky areas 

% sensitive population (elderly and similar) 

• High 
Difficulty to assess risky areas 

• Very high  
Soil pollution 

Water pollution 

% population with low cultural level 

 
Finally, The municipality of Cartagena has identified the sectors that will be affected 
(positively or negatively) by climate change. Those sectors are: Buildings, transport, 
energy, water, waste, land use planning, agriculture & forestry, environment & 
biodiversity, health, civil protection and emergency and tourism.  For each sector, 
negative impacts were further assessed according to their expected effect on the 
municipality. 
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• Key actors involved 

Different types of stakeholders must be involved in the Climate Adaptation Plan 
development. The following groups of stakeholders were identified as important for the 
Municipality of Cartagena: municipal departments, municipal agencies and companies, 
regional government, civil organizations and similar, active in the fields of environment, 
infrastructure and services, transport, tourism, education, emergency services, urban 
and land planning, entrepreneurship, utility services, telecommunications, etc.  
 

Contribution of the Case study to the Joint_SECAP guidelines for Vulnerability and Risk 

assessment  
Modules 
of the 
guidelines 
relevant 
to the 
case 
study 

Please select one or more Modules that you think the Case study  gives a significant 

contribution to (i.e. through methodologies, methods, tools…). Refer to the Joint_SECAP 

Guidelines for further information on Modules: 

 M1 PREPARING THE RISK ASSESSMENT   
(describes the context of the assessment - processes, knowledge, institutions, 
resources and external factors –, identifies its objectives, expected outcomes and 
scope, and defines tasks, responsibilities and time planning) 

 M2 DEVELOPING IMPACT CHAINS  
(identifies and clusters impacts and risks, identifies hazard and intermediate 
impacts, vulnerability and exposure of the system) 

 M3 IDENTIFYING AND SELECTING INDICATORS  
(identifies and select indicators for hazards, vulnerability and exposure) 

�  M4 DATA ACQUISITION AND MANAGEMENT  
(regards the collection, quality check, storage and management of data) 

�  M5 NORMALIZATION OF INDICATOR DATA  
(provides normalized data for each indicator in a standardized value) 

�  M6 WEIGHTING AND AGGREGATING OF INDICATORS  
(evaluates the influence of the indicators on the respective risk component, assigns 
different weights, aggregates individual indicators into composite indicators of the 
risk components hazard, vulnerability and exposure) 

�  M7 AGGREGATING RISK COMPONENTS TO RISK  
(aggregates the risk components into a composite risk indicator) 

�  M8 PRESENTING THE OUTCOMES OF YOUR RISK ASSESSMENT 
(describes how to elaborate the risk assessment report, taking into account both 
the objective and the target audience of the assessment) 
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Descriptio
n of the 
contributi
on of the 
Case 
study to 
the 
Joint_SEC
AP 
guidelines 

Please provide a detailed description of how the Case study contributes to the modules 

selected above, i.e. by explaining the methodological approach adopted, the methods 

and tools used, etc. The lines corresponding to the modules that are NOT been selected 

above shall be left blank: 

M1: Cartagena case study describes well how the working group was structured, who 
were the persons in charge, their names and positions. Furthermore, a rather long 
stakeholder list is included with details of every stakeholder’s type of organization, 
sector and relevant competences. It also gives and extensive description of the 
geographical, historical, cultural and urban context. 

M2: A number of hazards were identified and scored on the basis of a current hazard risk 
level, expected change in intensity, expected change in frequency and timeframe of 
occurrence.  

M3: A number of relevant indicators were identified, described one by one, and summed 
up in a clear table-form preview. Baseline data were presented as well as projections for 
the year 2100. Vulnerabilities were also described and assessed based on their adaptive 
capacity and the degree to which a system is affected by or responsive to a hazard. 

M4: 

M5: 

M6: 

M7: 

M8: 

References 
Website
(s) 

LIFE ADAPTATE project website: http://lifeadaptate.eu/en/project/ 

Bibliogra
phy 

Please include references to books, papers or articles providing relevant information on 

the Case study: 

• Life ADAPTATE – Municipality of Cartagena, Spain (2019), URL: 
http://lifeadaptate.eu/wp-content/uploads/Deliverable-D.10.-Risks-and-

Vulnerabilities-Assessment.pdf 

• Compete4SECAP D5.4: UPGRADING FROM SEAP TO SECAP FOR INTEGRATED 
CLIMATE ACTION -A Quick Access Guide (2019), URL: 
https://compete4secap.eu/fileadmin/user_upload/EnMS/D5_4_SECAP_upgrade
_guide_190916.pdf 

• Municipality of Cartagena official website, URL: 
https://www.cartagena.es/ 
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• European Comission’s project database: 
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=se

arch.dspPage&n_proj_id=6361 

 

Images Please include pictures or graphs you deem relevant to illustrate the Case study: 

 
LEGEND: 
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Legend: 
1 – Very low, 2 – Low, 3 – Medium, 4 – High, 5 – Very high  
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Title of 

the Case 

study  

Resin project, Manchester risk assessment 

General data 

Promoter Please insert the name of the organization that promoted the case study (i.e. for a project, the 

Lead partner/main beneficiary): 

RESIN – TNO, the Netherlands Organization for applied scientific research, regulated by public 
law, independent (not part of any government, university or company), www.tno.nl, (project 
coordinator) 

 THE UNIVERSITY OF MANCHESTER United Kingdom https://www.manchester.ac.uk/ 

Timeframe Please insert the year(s) of reference (i.e. for a project, the years of implementation): 

RESIN – 05/2015-11/2018 

 

Target 
area and 
scale  

Please indicate the area covered by the case study, specifying if it is a municipal, regional, or 

national-level initiative: 

Greater Manchester covers an area of 1,277 km2 with a population of 2.7m and is comprised 

of 10 local authority districts (Municipalities). Greater Manchester (GM) was at the heart of 

the industrial revolution, becoming the world’s first industrial city. 

 

Map of the ten GM districts in context of England (Matt Ellis, GMCA) 

 

 
 

Brief 
descriptio
n 

Please describe briefly the Case study, explaining its context, main objectives, climate-related 

actions, outputs and results, as well as the key actors involved: 

This document has been prepared in the framework of the European project RESIN – Climate 

Resilient Cities and Infrastructures 
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This Case studycontains the results of GM’s first climate change risk assessment of critical 

infrastructure undertaken as part of the Horizon 2020 RESIN project. The risk assessment 

methodology drew on established approaches developed by high profile organisations including 

the Intergovernmental Panel on Climate Change and the UK Cabinet Office. It provides an 

evidence-based risk assessment informed by the best available data on the current occurrence of 

extreme weather and climate change hazards in GM, and on the direction of future climate 

change projections that will influence the frequency and intensity of these hazards locally. 

The goal of this risk assessment is to establish the most prominent risks in this context, not to 

identify all possible risks. Six extreme weather and climate change hazards fall within the scope 

of the risk assessment: 

 Fluvial flooding 

 Pluvial flooding 

 High temperatures 

 Water scarcity 

 Storms (high winds and lightening) 

 Geohazards (subsidence and landslides) 

This matches the hazards covered within the critical infrastructure chapter of the UK Climate 

Change Risk Assessment 20173. Within the GM assessment, however, pluvial and fluvial flooding 

have been considered as separate hazard themes. This is to reflect the different processes 

underlying these two forms of flooding, and variations in their occurrence in GM. 

Urban critical infrastructure sectors covered within the GM risk assessment have been 

established with reference to the GM Spatial Framework (GMCA 2015), which identifies GM’s 

critical infrastructure sectors as: 

 Transport: air (Manchester Airport), rail, port (Salford) tram (metrolink), road, walking and 

cycling). 

 Energy: gas, electricity, heat. 

 ICT: digital connectivity. 

 Water and waste water: water supply and water treatment. 

 Social infrastructure: schools and education, health services, community facilities. 

 Green infrastructure. 

 

 

There are four key elements to the risk assessment approach followed within the GM case study 

which are now outlined:  

1. Identify extreme weather and climate change impacts to critical infrastructure  
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2. Determine likelihood of extreme weather and climate change impact occurrence  

3. Assess the consequences of extreme weather and climate change impacts for critical 

infrastructure  

4. Assess extreme weather and climate change risk to critical infrastructure  

 

This risk assessment has increased political awareness and commitment to actions to adapt to 

climate change and GM resilience involved in initiatives such as the 100 Resilience Cities Initiative 

or the UNISDR campaign to make cities more resilient - my city is ready in 2014, etc. 

The risk assessment methodology drew on established approaches developed by high profile 

organisations including the Intergovernmental Panel on Climate Change and the UK Cabinet 

Office,.. The assessment has been supported by over 40 individuals working in and around GM 

RESIN steering group, the majority who have considerable experience (over 5 years) of working in 

associated fields(individuals from GM including representatives from the Low Carbon Hub, 

Transport for Greater Manchester and the Civil Contingences and Resilience Unit, the Civil 

Contingences and Resilience Unit, ARUP, Natural England and City of Trees) 

 

Contribution of the Case study to the Joint_SECAP guidelines for Vulnerability and Risk assessment  

Modules 
of the 
guidelines 
relevant to 
the case 
study 

Please select one or more Modules that you think the Case study gives a significant contribution 

to (i.e. through methodologies, methods, tools…). Refer to the Joint_SECAP Guidelines for further 

information on Modules: 

• M1 PREPARING THE RISK ASSESSMENT   
(describes the context of the assessment - processes, knowledge, institutions, resources and 
external factors –, identifies its objectives, expected outcomes and scope, and defines tasks, 
responsibilities and time planning) 

• M2 DEVELOPING IMPACT CHAINS  
(identifies and clusters impacts and risks, identifies hazard and intermediate impacts, 
vulnerability and exposure of the system) 

�  M3 IDENTIFYING AND SELECTING INDICATORS  
(identifies and select indicators for hazards, vulnerability and exposure) 

• M4 DATA ACQUISITION AND MANAGEMENT  
(regards the collection, quality check, storage and management of data) 

�  M5 NORMALIZATION OF INDICATOR DATA  
(provides normalized data for each indicator in a standardized value) 

�  M6 WEIGHTING AND AGGREGATING OF INDICATORS  
(evaluates the influence of the indicators on the respective risk component, assigns different 
weights, aggregates individual indicators into composite indicators of the risk components 
hazard, vulnerability and exposure) 

• M7 AGGREGATING RISK COMPONENTS TO RISK  
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(aggregates the risk components into a composite risk indicator) 

�  M8 PRESENTING THE OUTCOMES OF YOUR RISK ASSESSMENT 
(describes how to elaborate the risk assessment report, taking into account both the 
objective and the target audience of the assessment) 

Descriptio
n of the 
contributi
on of the 
Case study 
to the 
Joint_SECA
P 
guidelines 

Please provide a detailed description of how the Case study contributes to the modules selected 

above, i.e. by explaining the methodological approach adopted, the methods and tools used, etc. 

The lines corresponding to the modules that are NOT been selected above shall be left blank: 

M1: Report  City Assessment Report Greater Manchester this study describes in more detail the 
economic, social and physical characteristics, current adaptation plans and strategies, the current 
political situation and the organization working on the plan, the implementation of adaptation 
and critical infrastructure protection measures to help us better understand options and tools and 
products for support for decisions that can best suit a particular local context 

M2: The climate change impact chains developed within the GM RESIN case study offer several 
functions that can support climate change adaptation and resilience building strategies and 
actions. These centre on their communication and awareness raising functions, in addition to their 
role in supporting the development of adaptation and resilience responses. Organisations with 
responsibilities related to climate change adaptation and resilience could therefore benefit from 
developing and using impact chains. Given the potential benefits offered by climate change 
impact chains, it certainly gives us a way to develop them for our own needs. 

M3: 

M4: from the risk assessment report critical gives an evidence-based risk assessment, informed 
from the best available data on the current occurrence of the threat of extreme weather and 
climate change which is very important because it tells us about the importance of data for future 
climate change projections that will affect frequency and intensity these hazards locally. 

M5: 

M6: 

M7: from this Climate Change Risk Assessment analysis GM's critical infrastructure offers the 
following benefits that we must include in our risk assessments: 

 Awareness raising 

 Prioritization 

 Resource allocation 

 Strategy and action development 

M8: 

References 

Website(s) Please include the link to the official website and/or other webpages where information on the 

Case study can be found: 

https://resin-cities.eu/greatermanchester/ 
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https://resincities.eu/fileadmin/user_upload/Resources/City_report_GM/GM_Impact_Chains_Fi

nal_Report_-_Final_Draft.pdf 

Bibliograp
hy 

Please include references to books, papers or articles providing relevant information on the Case 

study: 

Images Please include pictures or graphs you deem relevant to illustrate the Case study: 

 

 

 

Title of the Case 

study  

Case Study – RESIN stakeholder mapping, Community engagement in Scotland 

General data 



  

 www.italy-croatia.eu/jointsecap 
        259 

Promoter RESIN – TNO, the Netherlands Organization for applied scientific research, regulated 

by public law, independent (not part of any government, university or company), 

www.tno.nl, (project coordinator) 

Adaptation Scotland – programme funded by the Scottish Government 

(www.adaptationscotland.org.uk) and delivered by Sniffer sustainability charity 

(www.sniffer.org.uk) 

Timeframe RESIN – 05/2015-11/2018 

Community adaptation actions – material first published in 2014. updated in 2017. 

Target area and 

scale  

RESIN – municipal level (Manchester (UK), Paris (FR), Bratislava (SLK), Bilbao (ESP), 

Alba (ITA), Almada (P), Athens (GR), Burgas (BG), London (UK), Lathi (FIN), Newcastle 

(UK), Nijmegen (NL), Padua (ITA), Radom (PL), Reykjavik (ICL), Sfantu Gheorghe (ROM), 

Strasbourg (FRA), Ghent (B), Vilnius (LIT), Warsaw (PL), Zadar (CRO) 

Community adaptation actions – national level, Scotland 

Brief description The case study presented is examining two different actions taken in terms of 

stakeholder mapping and community engagement. Stakeholder mapping material 

used is from the deliverables and work done as a part of the RESIN project (RESIN – 

Supporting Decision-making for Resilient Cities, contract no. 653522, www.resin-

cities.eu, contracted under Horizon 2020 call). While community engagement is 

examined by comparing the Joint_SECAP actions to the ones developed and 

implemented by Adaptation Scotland (www.adaptationscotland.org.uk, the 

programme funded by the Scottish Government and delivered by sustainability charity 

Sniffer). 

The fill titles of the examined materials are as follows: 

- RESIN Actor Analysis for Urban Climate Adaption – Methods and Tools in support 

of Stakeholder Analysis and Involvement; 

- Community adaptation actions – Practical actions communities can take to 

increase resilience in the face of climate change. 

The objective of the case study is to improve Joint_SECAP Guidelines for Vulnerability 

and Risk Assessment by collecting and analyzing available and chosen examples. 

Stakeholder mapping 

It is evidential and known form climate and resilience literature that the stakeholder 

involvement is essential for the development and implementation for adaptation 

strategies. The timely involvement of the right stakeholder contributes to well 

considered decisions for measures with impact. 

The very fist step to have a clear understanding of whom to involve when and how, a 

systematic stakeholder mapping and analysis should be conducted. The starting point 
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is to seek for “Why?” in order to understand stakeholder issues and interests at stake 

following by many other related questions.  

The material of the case study proposed activities to be adopted: 

(1) Identification of stakeholders, 

(2) Differentiation between and categorization of stakeholders, 

(3) Identification of relationships between stakeholders. 

Next, each activity is assigned a set of methods and tools, and each one of them was 

analyzed and summed up in categories purpose, resources, strengths, and 

weaknesses. The analyzed methods and tools per activity are as follows: 

(1) Brainstorm session (e.g. focus group), semi-structured interviews, snowball 

mapping; 

(2) Interest-influence matrices, radical transitiveness, stakeholder led categorization, 

Q method, salience method; 

(3) Actor-linkage matrices, social network analysis, knowledge mapping, institutional 

analysis. 

Community engagement 

RESIN project next steps to be taken to create trust and gain commitment from those 

(to be) part in the process of developing and deciding on adaption plan. RESIN project 

provides experiences from partners with some supporting approaches to indeed 

engage, create trust and seek commitment to involve stakeholders and keep them 

involved through the process of strategy planning and engagement. The following 

approaches are described: 

- Mutual gains approach, 

- Participant ladder, 

- Rebuild by design, 

- Context of use analysis, 

- Capacity building. 

The Adoption Scotland material describes practical actions that communities can take 

to increase resilience and adapt to change in climate. It is foreseen as a starting point 

for further discussion with communities and community-facing organizations. There 

are over twenty actions described across three categories: 

(1) Community adaption actions in the natural environment; 

(2) Community adaption actions for built assets (schools, community centers, 

homes); 

(3) Community adaption actions that raise awareness and build capacity to adapt. 

Each action is further described by answering the following questions: 

- What adaption action could our community take? 
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- What climate change impacts can this action be taken in response to? 

- How does this action contribute to climate change adaption? 

- What other benefits does this action have? 

- Who should be involved? 

- Where has this action been taken already? 

Case study team cross compare the described material with Joint_SECAP planned 

approaches and actions. 

Contribution of the Case study to the Joint_SECAP guidelines for Vulnerability and Risk assessment  

Modules of the 

guidelines relevant 

to the case study 

Please select one or more Modules that you think the Case study gives a significant 

contribution to (i.e. through methodologies, methods, tools…). Refer to the 

Joint_SECAP Guidelines for further information on Modules: 

• M1 PREPARING THE RISK ASSESSMENT   

(describes the context of the assessment - processes, knowledge, institutions, 

resources and external factors –, identifies its objectives, expected outcomes and 

scope, and defines tasks, responsibilities and time planning) 

• M2 DEVELOPING IMPACT CHAINS  

(identifies and clusters impacts and risks, identifies hazard and intermediate 

impacts, vulnerability and exposure of the system) 

�  M3 IDENTIFYING AND SELECTING INDICATORS  

(identifies and select indicators for hazards, vulnerability and exposure) 

• M4 DATA ACQUISITION AND MANAGEMENT  

(regards the collection, quality check, storage and management of data) 

�  M5 NORMALIZATION OF INDICATOR DATA  

(provides normalized data for each indicator in a standardized value) 

�  M6 WEIGHTING AND AGGREGATING OF INDICATORS  

(evaluates the influence of the indicators on the respective risk component, 

assigns different weights, aggregates individual indicators into composite 

indicators of the risk components hazard, vulnerability and exposure) 

�  M7 AGGREGATING RISK COMPONENTS TO RISK  

(aggregates the risk components into a composite risk indicator) 

• M8 PRESENTING THE OUTCOMES OF YOUR RISK ASSESSMENT 

(describes how to elaborate the risk assessment report, taking into account both 

the objective and the target audience of the assessment) 
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Description of the 

contribution of the 

Case study to the 

Joint_SECAP 

guidelines 

M1: Step 4: Prepare an implementation plan is a part of the Module that would be good 

to practice findings in the case study from the project RESIN. Early planning on 

stakeholder mapping and involvement could/should be even starting point of the Step 

4. It is crucial to have clear picture on the stakeholder, their identification, interests, 

risks and ways to communicate with them. 

M2: Step 5: Brainstorm adaption measures (optional) is a part of the Module that 

foreseen engagement of the stakeholders in order to fulfill possible gaps within the 

impact chains and other material. 

M3: 

M4: Step 1: Gather your data is a starting point of the Module and an important step in 

project area since there is general challenge of gathering useful, reliable, and detailed 

data. 

M5: 

M6: 

M7: 

M8: At the end the work done should be presented to the stakeholders. It is important 

that the trust and acceptance is accomplished among stakeholders and action 

proposals. The relationship has to be built from the very beginning and nurture so that 

the implementation of the actions goes without serious interuptinos. 

General comment 

Case study found the high importance of the stakeholders mapping and engagement. 

It is crucial to define ‘the strategy’ to manage stakeholders and be familiar with the 

methodologies and tools to be used to meet the objectives of the actions. Different 

situations with different stakeholder will in given time define the proper method and 

tool. It is advised to have an annex to Joint_SECAP methodology in terms of listing the 

key facts, activities, models and tools to deal with stakeholders. 

References 
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Images RESIN Actor Analysis for Urban Climate Adaption – Methods and Tools in support of 

Stakeholder Analysis and Involvement 
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Community adaptation actions – Practical actions communities can take to increase 

resilience in the face of climate change 
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