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Regional climate has a direct impact on human lives and their socio-economic conditions. The frequency of local
extreme events has changed and there is an increasing need to better understand how the climate system works on
local scales. Regional climate systems allow representing processes on smaller spatial scales that are neglected by
the global circulation models, and still have affordable computational costs to run long simulations, what allows a
better representation of meteorological and climate extremes.

We present a regional climate system that couples the atmospheric component (COSMO-CLM) with the
ocean component (NEMO) over three marginal seas, the Mediterranean Sea, the North Sea and the Baltic Sea.
We evaluate a simulation of more than one hundred years (1900-2009) over Europe, with a spatial grid resolution
of about 25km. The simulation was nested into a coupled global simulation with the model MPI-ESM, whose
ocean component was nudged to the 20th Century Reanalysis (20CR). The evaluation shows the robustness
of the regional coupled system model. To analyse the added value by the coupled marginal seas, we compare
this simulation with a centennial atmosphere-only simulation. Special focus is put on analysing extreme local
events. The coupled system improves the total precipitation over continental Europe in winter and provides a
better representation of extreme temperatures compared to the atmosphere-only model. The produced long-term
dataset over the 20th century will allow an improved study of extreme events and will help us to better understand
the processes leading to meteorological and climate extremes. Current work concerning an increase of spatial
resolution in the atmospheric model, the use of the ERA20C reanalyses and the coupling of an extra river model
will be also presented.


