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Description:
Heavy precipitation events causing floods and severe wind gusts related to strong winter cyclones 
are among the costliest natural hazards in Europe. Typically, both extremes are considered 
separately not only in meteorological investigations but also from an insurance perspective. Hence, 
it is evident, that the spatial and/or temporal coincidence of such extreme events might cause even 
higher damages and losses. While there is a detectable positive trend in precipitation in Europe over 
the past century, no or at least very weak signals can be found for wind speeds or gusts when treated 
separately. 

Main aim of this study is the analysis of the co-occurrence of precipitation and wind extremes in 
Europe both in space and time. These compound events should be analyzed in terms of the long-
term temporal evolution, the temporal variability, and also from a statistical perspective such as 
probability of occurrence, recurrence, intensity, etc. The analysis should be complemented 
investigating the larger scale weather regimes. Cross-correlations should be investigated between 
the occurrence of compound precipitation-wind-extremes and the underlying dominating weather 
regime. The possibility of deriving an index describing the “compoundness” should be examined.

For this purpose, the LAERTES-EU regional climate model ensemble should be used and the 
results should be compared with reanalysis data and/or observations. LAERTES-EU consists of 
over 12000 simulation years covering the period 1900-2028. It has been demonstrated in the past, 
that LAERTES-EU is suitable for such kind of statistical analysis showing high significance and 
robustness. To reduce model uncertainty, a bias-correction needs to be performed on the wind speed 
and/or gutst data. For precipitation, bias-corrected LAERTES-EU data is already available. 

Ideally, one major outcome of this study beside the scientific results is a toolbox of easy applicable 
code to apply the methodology to other climate model data.
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