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Understanding the frequency and intensity of extreme heat events is crucial for policy 
formulation and infrastructure planning. In this study, we analyse patterns of extreme 
heat events of Europe, utilizing the temperatures of air at 2m above the surface (land, 
sea or inland waters) between 1940 and 2023 from the ERA5 dataset. A method is 
derived that is based on the point process approach of extreme value theory to 
compute the likelihoods of patterns of heat events. In contrast to existing literature, the 
group of heat days is evaluated instead of individual heat days. This will allow us to 
compute the return level of mean excesses of temperatures within a group of heat days 
of any length, and the return period which is the expected waiting time of next 
occurrence of some specific year with unusual excesses of heat days. We therefore 
extend the classical approach of considering return levels of one heat day only. 

 
Figure 1: The temperature at 2m above the surface over Europe, August 2023.  
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