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Within our project MAPPY funded by JPI Climate sensitivity studies were conducted with the 
regional climate model COSMO-CLM (v5.16) at convection-permitting scale using different land 
cover data sets (Globcover, GLC, ESACCI, ECOCLIMAP) for 1999 to 2011 over Germany and 
adjacent regions using ERA5 Reanalysis as driving data. Here, the simulation with the Globcover 
land cover data set served as a reference run to which the other simulations with GLC, ESACCI 
and ECOCLIMAP land cover data sets were compared to. Differences in the spatiotemporal 
heterogeneity in the different surface characteristics was explored. We investigated land cover 
changes due to the retrieval year, number, fraction and spatial distribution of land cover classes. 
The bias of the annual temperature cycle of all the simulations compared to observations is larger 
than the differences between simulations. The latter is well within the uncertainty of the 
observations. The land cover class fractional differences are small among the land cover maps. 
Greatest changes in temperature can be seen due to differences in croplands or urban areas and 
during spring to autumn. The results are published in Tölle and Churiulin 2021 Frontiers in Earth 
Science. 
For MAPPY hindcast simulations at convection-permitting scale were performed over Central 
Europe and the Iberian Peninsula with the regional climate model COSMO-CLM (v5.16) for the 
period 1979 to 2020 with ERA 5 Reanalysis as driving data. The results were evaluated with 
different observational data sets (Zhang and Tölle 2020) and presented in a couple of 
conferences. After that historical simulations based on RCP8.5 and RCP2.6 scenario from 
MPI-M-MPI-ESM-LR were performed over Central Europe and the Iberian Peninsula from 1979 to 
2006. 1979 was regarded for each simulation as a spin-up year. Future simulations over the 
same domains covering the period from 2006 to 2070 are currently running. All simulations are 
preformed as a direct downscaling experiment as results of direct downscalings are within the 
range of other regional climate simulations results or even superior compared to observations 
(see Coppola et al. 2018 and Ban et al. 2021). The historical and future simulations are further 
bias-corrected using a quantile-mapping approach. Our project partners for their vegetation 
impact models then use these bias-corrected data.  
Some examples of our results are seen in the Figures below. 
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Figure 1: The spatial pattern of mean seasonal temperature for the observation and the 
simulation and mean seasonal temperature bias (°C) for the period 1980–2015. Upper rows: 
winter (DJF), lower rows: summer (JJA). In most regions the temperature bias ranges from -1 to 
+1 °C. 

 
Figure 2: As previous figure but for spatial pattern of daily precipitation and the mean relative 
seasonal precipitation bias (%). In most regions the precipitation bias ranges from -20 to +20%. 



 

 

 
Figure 3: The spatial pattern of mean seasonal temperature for the observation and the 
simulation and mean seasonal temperature bias (°C) for the period 1980–1996. Upper rows: 
winter (DJF), lower rows: summer (JJA). In most regions the temperature bias ranges from -2 to 
+2 °C. 

 
Figure 4: As previous figure but for spatial pattern of daily precipitation and the mean relative 
seasonal precipitation bias (%). In most regions the precipitation bias ranges from -40 to +20 %. 
 
 


