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To quantify the flood risk for European river catchments (namely Danube, Elbe, Oder, Rhine, 

and Vistula), we develop a centennial dataset of daily 2 m temperature means and precipitation 

sums, to be used as input for a hydrological rainfall-runoff model developed by the University 

of East Anglia. We used a regional climate model (RCM) ensemble with a spatial resolution of 

~25 km provided by the MiKlip project (Marotzke et al. 2016). The RCM ensemble consists of 

over 10.000 simulated years with varying sample size through time. For the hydrological 

application, it is necessary to do a bias correction. After comparing several bias correction 

methods (for an overview see Fang et al. 2015), we decided to use a quantile mapping with 

fixed distribution, as this method shows the best results for discharges simulated with the 

hydrological model. In the case of precipitation, a dry day correction is also needed to reduce 

well-known modelling artefacts (Feldmann et al. 2018). We used daily E-OBS gridded data 

(0.25° horizontal resolution, version 17, Haylock et al., 2008) as reference for the dry-day and 

for the bias correction.  

In 2019, we have done the dry-day and the bias correction for the whole RCM ensemble. At 

the moment, we are working at two papers presenting findings from the project. The first paper 

(Ehmele et al., 2019) deals with centennial trends and variability of extreme precipitation and 

has been submitted to Earth System Dynamics. We found a significant increasing trend of heavy 

precipitation for northern parts of Central Europe and a decreasing trend in the Alpine region. 

The second paper (Kautz et al., 2019) introduces the applied dry-day and bias correction 

methods as well as a short overview of the hydrological simulations and will be submitted by 

the end of 2019. For 2020, we plan two studies. One about the investigation of possible 

mechanisms behind decadal oscillations. And a second one about seasonal and spatially more 

detailed trend analyses. 

 

Example of application: Long-Term Trends of Heavy Precipitation across Central Europe 

 

The Figure shows the temporal evolution of the 99% percentile during the 20th and the 

beginning of the 21st century for the complete RCM sample. The lower boundary changes are 

small, while these is a visible positive trend of the RCM mean and the upper boundary of the 

RCM spread. Note that the larger spread from the 1960s onwards might be artificial due to the 

decisively larger number of members for that time period. Some differences emerge for the 

Alpine region. There is a distinct decrease of the ensemble mean between 1960 and 1970 which 

might reveal from the rising number of members.  

These trends were also found in the time series of the mean yearly number of days above the 

99% percentile compared to the climatology (1961-1990). In addition, we found similar results 

with the help of ETCCDI climate change indices. R95pTOT (annual total precipitation sum of 

all values above the climatological 95% percentile of wet days) shows a positive trend for Mid-

Europe with a relative change of about 17% and a strong negative trend of approximately -15% 

for the Alpine region. R99pTOT (same as R95pTOT but for the 99% percentile) shows a 

positive change for Mid-Europe and slightly negative trend for the Alpine region. 



 

 
 

Figure: Time series of the annual  99% percentile of spatial mean precipitation for Mid-Europe 

of the RCM ensemble mean (solid line), and the ensemble spread (dots and shaded area) during 

a time period from 1900 to 2017 (back/gray) and from 2018 to 2028 (reddish). Source: Ehmele 

et al. 2019.  
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