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Despite progress in flood research during the recent decades, there is still a large knowledge
gap on the causative processes of extreme river floods and their spatial and temporal
evolution. The objective of the research unit “Space-Time Dynamics of Extreme Floods”
(SPATE) funded by the Deutsche Forschungsgemeinschaft (FOR 2416, http://spate-
floods.com/) is to investigate these processes. Last year the SPATE project was extended for
three more years until summer 2023. The main goal of the Atmospheric Drivers of Extreme
Flood Events (ADEFE) project is to support the SPATE project with information about the
atmospheric state and atmospheric drivers of flood events.

During the last year, we finished with the dynamically downscaling of the ERA-20C reanalysis
from 1901 to 2010 (“4DAS”). The downscaling was performed over Europe with a high-
resolution and interactively coupled atmosphere-ocean model setup (COSMO-CLM+NEMO-
MED+NEMO-NORDIC+TRIP). Our main task during 2020 was analysing these data and
preparing it for various hydro-meteorological analyses. That included, for example, following
studies.

Processes intensifying the precipitation impact of Vb-cyclones'-?

Several extreme summer floods in Central Europe during the past century were associated
with so-called Vb-cyclones. We investigated processes intensifying the precipitation impact of
Vb-cyclones in Central Europe with Lagrangian®4 moisture source diagnostics. Overall, an
enhanced and, interestingly, dynamically driven moisture uptake over the Mediterranean Sea
was characteristic for heavy precipitation Vb-events, even though the dominating moisture
uptake regions were the European continent and the North Sea.
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Fig. 1: Moisture uptake for precipitation in the Fig 2: Mean daily anomalies of wind
Odra catchment (black rectangle) on speed in the Mediterranean Sea for
28.10.1930 10UTC-11UTC. Data basis: low precipitation impact (x=0) to the
dynamically downscaled ERA-20C highest precipitation impact Vb-
reanalysis “4DAS”. cyclones (x=1107). Data basis:

“4DAS” from 1901 to 2010.
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Impact of atmospheric blocks on extreme floods in Central Europe

Atmospheric  blocking highs can cause
precipitation anomalies in Central Europe® and

may be linked with temporal clustered Vb-
events® like in July 1954'. We calculated

ramayse  S€VEral atmospheric blocking indices from
T im 1901 to 2010. This will serve as a data basis for
" analysing the hydro-climatic drivers of extreme
floods and associated changes in flood type

occurrence.
Fig 2: Frequency of atmospheric blocks over the
e e e 200 North Atlantic and Europe (1900 - 2010).

Sensitivity experiments for selected Rhine flood events
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For selected Rhine floods, we
shifted the atmospheric boundary
conditions by 5 grid points (about
60km) to generate different event
scenarios under preservation of
orographic effects. Our 4DAS
serves thereby as a reference. With
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Fig 3: Total precipitation sum on 17.02.1958 for a shift of the
atmospheric boundary conditions to the west (W) and east (E).

Moreover, our dynamically downscaled reanalysis served as a data basis for
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Our original plan was to extend the 4DAS by dynamically downscaling of a CMIP6 climate
projection. However, our schedule delayed and we are pre-processing the boundary
conditions for COSMO-CLM and the regional implementations for NEMO for an EC-Earth
ssp5-8.5 member right now.
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