
KIT – The Research University in the Helmholtz Association www.kit.edu

Future Changes in European windstorm loss and 

seasonal loss clustering in the EURO-CORDEX dataset
Inovasita Alifdini1, Julia Moemken1, Alexandre M. Ramos1, Aleksa Stankovic2, Rodrigo Caballero2 , and Joaquim G. Pinto1

1Institute of Meteorology and Climate Research Troposphere Research (IMKTRO), Karlsruhe Institute of Technology, Germany.
2Department of Meteorology, Stockholm University and Bolin Centre for Climate Research, Sweden.

“This project has received funding from the European Union’s Horizon 2020 research and

innovation programme under the Marie Skłodowska-Curie grant agreement No 956396 (EDIPI).”

[1] IPCC. 2021. Summary for policymakers. (eds. Masson-Delmotte, V. et al.) 42.

[2] Priestley, M. D. K., et al. 2018. The role of serial European windstorm clustering for extreme seasonal losses as determined

from multi-centennial simulations of high-resolution global climate model data, Nat. Hazards Earth Syst. Sci., 18, 2991–3006,

[3] Pinto JG, et al. 2012. Loss potentials associated with European windstorms under future climate conditions. Clim Res 54:1-20.

References

inovasita.alifdini@kit.edu
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• European windstorm loss under climate change

remains uncertain [1].

• Seasonal loss clustering cause extensive

economic loss [2] .

For the first time :

1) EURO-CORDEX was used to study windstorm

loss across entirety of Europe.

2) We investigate regional differences of seasonal

loss clustering across various Global Warming

Levels (GWLs).
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Vij: maximum wind gust within 72 hours

V98th ij: 98th percentile of daily maximum wind gust

I (Vij.V98th): 0 if vij<v98th and 1 if vij>v98th

P ij : population density

L ij : 0 if seas and 1 if land
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Global Climate Model (GCM) : Regional Climate Model (RCM) :

• A decrease in LI and event frequency occurs

over Western Europe, while an increase is

generally observed over Eastern Europe.

• Non-robust changes prevail in most countries.

• Northern and Eastern Europe have slight changes.

• Core Europe and the Iberian Peninsula have

bigger changes with less frequent clustering

under GWLs.
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Loss Clustering [2], if :

OEP : Maximum LI in a season

AEP : Total LI in a season

Fig 1. Changes in LI and Event frequency under GWLs.

Slash : More than 14 models agree on the sign of change.

Fig. 3. Empirical Return Period of Loss Clustering 

under Historical, GWL+2°C, GWL+3°C.
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Fig. 2. Same as Fig. 1, but model-to model

variation for Core Europe.

• The variations in event frequency and LI are

model-dependent.

• CNRM-CM5 predicts higher LI, while EC-EARTH

shows lower LI and event frequency.
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Result 1 : Change in windstorm loss5

Bias corrected (Empirical quantile mapping with ERA5 wind gust) EURO-CORDEX (12.5 km) daily

maximum 10m wind gust from Historical period (1975-2005) to future period at GWL+2°C and

GWL+3°C .

• LI and event frequency decrease

over Western Europe, while they

generally increase over Eastern

Europe.

• Seasonal loss clustering is

less common under GWLs in most

regions.

Conclusion7

Multiple European windstorms in 

a season (ONDJFM), which cause 

large cumulative economic losses.

What is seasonal loss clustering ?

Result 2 : Change in seasonal loss clustering6


