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The question of high-impact weather and its relation to climate change today is of
tremendous importance for all parts of our modern world. It touches all basic layers of
a modern society, from logistics and production to national safety, from renewable
energy political strategy and daily energy supply to personal holiday planning.
National weather services and research institution are reacting to the increasing need
to estimate risk and distributions of both standard variables of weather and climate,
such as temperatures or humidity, and high-impact phenomena such as strong
precipitation, wind gusts and storm, tornados, hurricanes or fog. The agenda of
weather and climate forecasting and projection today includes the development and
operation of ensemble forecasting system (EPS) on all scales, which have the ability to
model and describe the distribution of possible events and as such the variability of
extreme weather, its variables and phenomena.
We describe the setup of the ensemble data assimilation (EDA) and forecasting
systems, which have been developed and are under development at DWD, including
the ICON global model with its hybrid ensemble variational data assimilation
(EnVAR) and ensemble prediction system ICON EPS as well as the high-resolution
ensemble data assimilation system COSMO-KENDA (Kilometer Scale Ensemble Data
Assimilation), which is in the process of becoming the operation system at DWD and
further members of the COSMO consortium to drive the high-resolution ensemble
forecasting system COSMO-DE-EPS. We demonstrate the high quality of the system.
We will end with giving perspectives on the use of the coupled ICON-EPS COSMO-EPS
ensemble system for the investigation of climate variability for reanalysis and climate
projection, which is under investigation by DWD core teams in collaboration with the
Hans-Ertel center HErZ in Bonn.
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