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The RESIN project 



Getting a better overview of vulnerabilities and 
risks 

 

Choosing the best (climate effective, cost 
effective) adaptation options 

 

One-stop-shop for all you need in creating an 
adaptation strategy 
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City issues: 
 



 

ÅWeak connection between infrastructure and city 
adaptation (DRR vs CCA, involving infrastructure 
operators, silos in the administration) 

 

ÅNo standardization and hence little comparison 
between vulnerability and risk maps of cities; and 
between adaptation options    

 

ÅMany tools around but little guidance on their use 
and usefulness 
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The issues: 
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RESIN project outcomes 

Practical, applicable, do-able applications from theory 
 
- a common conceptual framework (risk ςvulnerability) 
- a city typology 
 
- a standardised approach to impact, risk and 
vulnerability assessment  
 
- a catalogue of adaptation options, with specific work 
on increasing comparability 
 
- decision support system 
 
- steps towards formal standardisation 
 
 
 

ΧΧΧΧΧΧΦLƴ /ƻ-creation 



Session overview: 
 

Input: Bratislava and Risk assesment 
(Fraunhofer) 

Discussion on standardising vulnerability and risk 
assessments 

Input: Greater Manchester and adaptation 
planning (TNO) 

 Discussion on co-creation and standardising climate 
adaptation strategy making (introduced by Tecnalia) 

Conclusion 



Integrating climate adaptation  
in the City of Bratislava 

  

Eva Streberova 

Office of the Chief City Architect 

Bratislava, Capital City of the Slovak Republic 

27 April 2018 



Presentation outline 

ÅClimate change hazards in Bratislava 

ÅAdaptation journey of Bratislava City 

ÅFrom Strategy to Action plan 

ÅChallenges in integrating climate change adaptation 

ÅUsing RESIN´ s standardised tools for urban resilience ï 

examples from Bratislava 
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Bratislava Airport Monitoring Station 
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Rise in average temperature,  
more frequent heat waves ... 

... and periods of droughts  
      - 2017 was longest since 1981  

- in 2017 there were 4 heatwaves 
and a new record for a total 
number of tropical nights in 
Bratislava (31 in total)  

Climate change hazards in Bratislava 

1.12.2016 18.8.2017 

http://www.shmu.sk/sk/?page=2049&id=632
http://www.shmu.sk/sk/?page=2049&id=858
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Climate change hazards in Bratislava 

... and flash floods from torrential rainfall  ... 

- tendency to occur after heatwaves, 
causing damage in lower areas, areas 
with higher share of impermeable 
surfaces. 

... temperature extremes.  
-   impacts on human health. 



EU Cities 
adapt (2012-

2013) 

Signing of 
Covenant of 

Mayors 
(2012) 

SEAP 2013 

Signing of 
Mayors 

Adapt (2014) 

Strategy for 
CCA 

(approved in 
2014) 

Bratislava is 
preparing for 

CC project 

(2014-2017) 

H.2020 
RESIN 

(2015-2018) 

Action plan 
for CCA 

2017-2020 

(04/2017) 



From Strategy to Action plan 

Strategy for adaptation to 
negative effects of climate 
change for Bratislava City ς 

adopted in 6/2014 
 
 

Action plan for adaptation to 
negative effects of climate 
change for Bratislava City ς 

adopted in 4/2017 
 
 

Å From 83 adaptation options to 27 adaptation measures, 
Å From vision and goals to tasks and milestones, 

Å 28 municipal, governmental and other stakeholders 
 

 
 

11 

19 

8 

11 

8 
10 

Adaptation measures according to 
sectors 

QUALITY OF LIFE

GREEN AND BLUE INFRASTRUCTURE

URBANIZED AREA

RAIN WATER MANAGEMENT AND
WATER SECURITY

TRANSPORT

ENERGY



Challenges in integrating climate 

change adaptation 
 

ÅGovernance structure & competencies  - among 

different governance bodies and authorities (the city, its 

boroughs, its organisations, local authorities) 

ÅStakeholders & participation  

ÅDesign and co-create the new ï monitoring and 

communication framework 

ÅReport back ï Mayors Adapt and Covenant of Mayors 

ÅUpdate the outdated ï vulnerability assessment, the 

sectors and other areas of special attention 

 

 

 

 

 



Using RESIN´ s standardised 

tools for urban resilience 

Å Design and co-create the new  

     Communication and monitoring framework 

- by using the learning centre of the eGuide 

- in English speaking countries the options of the eGuide can be 
explored towards developing a such a strategy using the online 
environment of the tool 

 

 

Å Report back ï Mayors Adapt and Covenant of Mayors 

Bratislava is using the IVAVIA tool and the Adaptation library to: 

ï define indicators for the vulnerability assessment that are reported 
externally, 

ï carry out assessments for the implemented adaptation options and 
report these (internally and externally) 

 

 

 

 

 

 

 

 

 



Using RESIN´ s standardised 

tools for urban resilience 

Å Update the outdated ς sectors and areas of competence 
By using the Adaptation library to: 
ï to choose among different adaptation options in specific locations, 

depending on different criteria 
ï as a tool for the expert public 
 

Å Update the outdated ς vulnerability assessment 
By is using the IVAVIA tool: 
- to increase the city´ s resilience during heatwaves, droughts and torrential 

rainfalls 
- to support the participation of the Citý s stakeholders  
- logical approach to defining the different elements along a chain (hazard ς

stressor - impacts - vulnerability ς risk) 
- Its design respects the limited resources of a resilience officer (time, certain 

skills) 
- IVAVIÁs supportive tools to help with the calculations and producing other 

outcomes such as spatial visualisations (maps, impact chain diagrams, etc.). 
 

 

 

 

 

 

 

 

 

 



Examples of visualization of results ï 

IVAVIA tool 
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Examples of visualization of results ï 

IVAVIA tool 
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Thank you for your attention! 

Office of the Chief City Architect 
 

architekt@bratislava.sk 



Risk-oriented vulnerability 
assessment for climate change 

A standardised, modular approach 
for cities and infrastructures 

  

Dr. Daniel Lückerath 

Researcher, Fraunhofer IAIS 

2018-04-27 



Motivation 

 

ÅProvide a standardised process  

ïfor conducting a risk-oriented assessment of 

climate change impacts and vulnerabilities  

ïfor urban areas and infrastructures 

ïthat can be adapted to local conditions 

ïis supported by guidance and tools  

 

 

 

 

 



IVAVIA 

Source: BMZ, 2014. The vulnerability sourcebook. Concept and guidelines for 

standardised vulnerability assessments. Deutsche Gesellschaft für Internationale 

Zusammenarbeit (GIZ) GmbH, Bonn and Eschborn, Germany, 2014. 

IPCC AR 5 



How does it work? 

M0 

M1 

M2 

M3 

M5 

M6 

Qualitative 

stages 

Quantitative 

stages 

M4 

Developing Impact Chains 

Normalisation, Weighting, 
and Aggregation of Indicators 

Presentation 

Preparing for Vulnerability 
Assessment (VA) 

Selecting Hazards and 
Drivers 

Aggregating Vulnerability 
Components to Risk 

Presenting the Outcome of 
Your VA to the Stakeholders 

Identifying Indicators and 
Data Acquisition 

What are the cause-effect relationships 
relevant to my city? 

How do I combine the gathered data? 

How do I start the assessment process? 

Which hazards and drivers are relevant to my 
city? 

How do I assess vulnerability/risk? 

How do I present the results? 

How do I want to measure influencing factors 
and what data do I have available? 



Developing 
Impact Chains 



Developing 
Impact Chains 

Heat waves 

Increased 
mortality 

Thermal 
pollution 

Healthcare 

Quality of 
Life 

Green 
infrastructure 

Children 
accepted to 
kindergarten 

km² built-
up area 

Population 
over 65 

Population 
under 7 

Number of 
sick days 

Concentration 
of organic 

carbon 

Homeless 
population 

km² green 
infrastructure 

Land use 
change 

Demographic 
change 

Blue 
infrastructure 

km² water 
areas 

Capacity of social 
care facilities 

Capacity per 1k 
inhabitants 

Capacity of 
kindergarten 

facilities 

Vulnerable 
population 

Built-up area 

No. Health 
care workers 

Global 
warming 

Average 
monthly 

temperatures 

Annual 
highest 

temperatures 

Tropical days 
per year 

Green area 

Share of 
age groups 

Mortality rate 
per 1k 

inhabitants 



Developing 
Impact Chains 

 

ĄQualitative, structured assessment of 
alleviating / intensifying factors and potential 
impacts 

ÅHighly valuable for  
ïbuilding a common understanding 

ïcommunicating cause-effect relationships 

ïidentifying relevant areas where actions could be 
taken 

ïidentifying further stakeholders that might be 
helpful during the assessment 

 

 

 



Data acquisition 

 

ÅData for all identified 
indicators has to be 
acquired. Requires  
ïinteraction with multiple 

departments, external 
institutions, open source 
frameworks 

ïanalysis and clean-up of 
data 

Ą Easily the most 
resource intensive / time 
consuming step 

Age of 
populat-

ion 

Socio-
economic 

Capacity 
of health 

care 
facilities 

Green 
infra-

structure 

Urban 
development 

Age & 
design of 
buildings 

Average 
monthly 
tempera-

ture 

Climatic 

Number 
of tropical 

days & 
nights 

Monthly 
mortality 

rate 
Other 

Number of 
emergency 
interven-

tions 



Vulnerability / Risk 

 

ÅIndicator data is aggregated to composite 

scores for sensitivity, coping capacity, and 

vulnerability 

ÅImpacts and probabilities are estimated 

using historical data of indicators and/or 

damage functions, combined with 

vulnerability score 

 

 

 

 



Vulnerability / Risk 

ÅClassify impacts and 
probabilities using 
discrete, ordinal classes 

ÅImpact/probability pairs 
are assigned to risk 
classes using a risk matrix 

ÅNational/regional 
standards or guidelines 
exist 

 

 

 

Source: German Federal Office of Civil Protection 
and Disaster Assistance: method of Risk Analysis for 
Civil Protection. Wissenschaftsforum, Volume 8. 
2011.  



ISO 31000: Risk matrices 

Source: German Federal Office of Civil Protection and Disaster Assistance: Method of Risk 
Analysis for Civil Protection. Wissenschaftsforum, Volume 8. 2011 

Source: Solaun, K., Gómez, I., Urban, J., Liaño, F., Genovês, A., 2014: Integración de la 
adaptación al cambio climático en la estrategia empresarial. Guía metodológica para la 
evaluación de los impactos y la vulnerabilidad en el sector privado. Oficina Española de 
Cambio Climático, Ministerio de Agricultura, Alimentación y Medio Ambiente. Madrid, 78 pg 



Results 
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