
JRC recent developments in climate risk 

assessment: PESETA and beyond

Ciscar JC, Feyen L, et al.

ISIMIP-PROCLIAS cross-sectoral workshop 2022

18 May 2022



Green Deal CLIMATE ACTION

SUSTAINABLE & SMART

MOBILITY

INDUSTRY FOR A GREEN 

& CIRCULAR ECONOMY

ZERO 

POLLUTION

FINANCING &

JUST TRANSITION

R & I 
MAKING HOMES

ENERGY EFFICIENT

EU AS A GLOBAL LEADER

FROM FARM

TO FORK

PRESERVING AND RESTORING ECOSYSTEMS 

& BIODIVERSITY

CLEAN, AFFORDABLE, SECURE ENERGY



Policy context

2019 The European Green Deal

2021 New EU Strategy on Adaptation

Specific policy support needs (climate resilience)

• Climate risk assessment: 
• EU-wide climate risk assessment (summer 2024)
• Financial sector (ECB, EBA): asset-level assessment

• Adaptation assessment
• EU Mission on Adaptation: regional and local focus

• Downscaling of impacts, equity aspects (e.g. social groups) 
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Bottom-up/process model approach

Hazard

Exposure Vulnerability
Impact

Climate 
change 

variables:

Temperature
change
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…

Climate 
impacts, e.g.:

Yield losses
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…
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resources

PESETA climate impact categories

coastal flooding

river floodingwindstorms

alpine tundra drought



JRC PESETA IV project stages



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


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

Source: JRC PESETA IV

239

Today

1.4

No adapt

People exposed (million/year) 2.20.1

Damages (€ billion/year) 23

Adapt

0.8

High emissions

111

No adapt

1.4

12

Adapt

0.6

Moderate mitigation

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





Limitations

 Uncertainty

 Coverage of climate impacts

 Spatial downscaling (regional, local, asset)

 Costly running of bottom-up models

 Multi-hazard covariates; integration

 Outreach and communication
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New, on-going developments

Europe

 Uncertainty: Include 4C warming level; focus on range of impacts 
(stochastic approach)

 Coverage: new categories of climate impacts 
 Labour productivity, Transport infrastructure

 Revisit extreme temperature impacts (city-level)

 Tourism, Energy demand

 Air pollution

 Pandemic risk

 Downscaling: Regional perspective (DG REGIO)

 Costly running: Statistical emulators (similar to the EPA FrEDI approach)

 Communication

Global: coast, river floods, droughts



Integration of impacts 
(inspired by CIRA categories)

Agriculture Energy Built environment

Crop productivity Cooling and heating demand Damage from river flooding

Damages from drought Solar, wind, hydro Damage from coastal flooding

Damages from river flooding Nuclear, thermal Damage from drought subsidence

Damages from coastal flooding Losses from drought Damage from windstorms

Exposure critical infrastructures

Exposure cultural heritage

Transport Ecosystems People Economy

Heat impacts rail&road Mediterranean and Alpine Exposure (floods, fire, T, air, …) Welfare

River flood impacts infrastructure Shift eco-domains? Mortality (T, air, storms?, flood?) GDP growth

Coastal flood impacts infrastructure Fires Labor productivity

Navigation impacts drought Windthrow

Insect outbreaks

Sandy beaches (erosion)
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