
Climate risk and adaptation assessment: 

bottom-up, biophysical integrated modelling 

Experience and lessons 

from the PESETA suite of projects

Juan-Carlos Ciscar, Luc Feyen et al.

Joint Research Centre

NAVIGATE/ENGAGE Expert Workshop

20 September 2021



What are the most important climate impacts in Europe?

Is there a regional pattern in impacts?

How much climate impacts are avoided with mitigation?

How much climate impacts are avoided by adaptation?

Projection of 
Economic impacts 

of climate change in 
Sectors of the 
European Union 

based on boTtom-
up Analysis

Climate change impacts and adaptation in Europe: 
the JRC PESETA studies



Policy context

2007 Green Paper on Adaptation 

… 

2015 The Paris Agreement

… 

2019 The European Green Deal

2021 New EU Strategy on Adaptation



Methodology

Multi-disciplinary, integrative methodology

 Results are mostly based on bottom-up, process-based impact models

 Consistency: common, high-resolution climate scenarios; same socio-
economic scenarios (ECFIN Ageing Report)

PESETA IV project:

Focus on 1.5C, 2C and 3C warming levels (average of RCP4.5 and RCP8.5)



Example impact modelling: river floods
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Distribution of Welfare damages, with mortality
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Dissemination

https://ec.europa.eu/jrc/en/peseta-iv

• Technical 

reports

• Scientific 

reports

• Infographics

• Summary cards

• Video

https://www.youtube.com/watch?v=6ZYU0kB3D4s
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Dissemination

https://ec.europa.eu/jrc/en/peseta-iv





Adaptation to increasing coastal flood risk 
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EU-28 annual damages with and without adaptation

Source: JRC PESETA IV
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People exposed (million/year) 2.20.1
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Adapt
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Moderate mitigation

Coastal flood risk in Europe will dramatically increase with global warming -
with mitigation and adaptation economic losses can be reduced by 95%





Dissemination
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Policy needs

Climate risk and adaptation assessment 

• Regional and local focus 

• Asset-level 

Methodological challenges

• Enlarge coverage of impact areas

• Integration (toward IAM)

• Across-biophysical impacts

• Economics modelling 

NEXT
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