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The scientific assessment of extreme weather events in a changing climate is a tremendously difficult task. This difficulty is due to the fact that changes in mean conditions (e.g. mean seasonal precipitation) do not directly relate to changes in extreme events (e.g. frequency of heavy precipitation events and floods). Until a few years ago, the scientific consensus on extreme events in a changing climate has thus been rather weak. In particular, the previous IPCC reports (1991, 1996, 2001) on climate change have expressed a lot of well-founded scientific caution. In the last 10 years, progress in this area has been rapid and become evident in three distinct areas: climate models, observational data and theoretical understanding. With the fourth IPCC report (2007), the assessment of extremes in a changing climate has thus begun to yield a coherent picture, at least in some regions and for some of the extremes of interest.

In Central Europe, the anticipated mean warming will give rise to an increase in anomalously warm periods in all seasons (including short-term temperature extremes and heatwaves). Of particular concern are the associated changes in the summer season, as they lead to conditions that are not known from the historical past. Experience with the extreme summer 2003 demonstrates that pronounced summer heatwaves are likely to imply considerable impacts upon public health, agriculture, energy production, forest fires, water resources, tourism and other sectors. Regarding the winter season to the north of the Alps, most climate simulations project an increase in mean precipitation and an increase in the incidence of heavy precipitation events. Together with a significant rise of the snow line, these changes have the potential to lead to an increase in floods. For the summer season, most climate models predict a substantial decrease of summer precipitation and an increase in interannual (year-to-year) variability. The associated net effect upon droughts and water resources is still difficult to assess, as the role of soil moisture, surface water and ground water resources in the context of these changes is poorly understood. Despite a projected reduction of mean summer precipitation – the majority of models simulates an increase in the occurrence of heavy summer precipitation events. The latter change illustrates the complexity of the summer climate, which may be facing a decrease in mean precipitation, but also an increase in heavy precipitation events. Some but not all of the anticipated European climate changes are consistent with observational trend analyses of the last decades. 

While scenarios for climate extremes are still considered uncertain, emerging results are sufficient to call for a new approach in risk analysis and management. In the past, regional risk analyses have largely assumed that the observations of the past provide an estimate of the future occurrence of extreme events. There is sufficient evidence to reject this paradigm. In relation to future risk management and adaptation strategies, it is thus of key importance to account for anthropogenic climate change.

