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The regional reanalysis system based 

on the COSMO-NWP-model of the 

German Meteorological Service (DWD)
(developed at the Hans-Ertel-Center for Weather 

Research (HErZ) at University of Bonn)

Continuous nudging

SYNOP, SHIP, PILOT, TEMP, 

AIREP, AMDAR, ACARS,…

SST analysis (daily) 

Snow analysis (6-hourly)

COSMO-REA6 (6.2 km)

 COSMO-EU v4.25

 CORDEX EUR-11 Domain

 Period 1995-2017(2018)

ERA-Interim Reanalysis (T255)

Soil moisture analysis (SMA)

More details: 

http://reanalysis.meteo.uni-bonn.de/

Data available at:
https://opendata.dwd.de/climate_environment/REA/

Bollmeyer et al., 2015

http://reanalysis.meteo.uni-bonn.de/
https://opendata.dwd.de/climate_environment/REA/


Open data access to selected parameters
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Energy/

radiation



Energy/wind
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Examples from hydrology
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Offshore wind farms in Germany‘s „Exclusive economic 

zone“

Investments depend on 

datasets

Requirement: Should be

based on state-of-the-art 

knowledge.

UERRA

 Suggested increase in capacity to 15 GW until 2030.

 Federal agencies should provide the data needed by investors for their bids.

 Close discussion with user community (with a detailed opinion on 

requirements)  



UERRA partners

http://www.smhi.se/
http://met.no/


Comparison of European regional reanalyses on 

continental / national scale



Correlation depending on temporal resolution for 10m 

wind German stations

 Clear added value of regional reanalyses on hourly and daily scale

 Maximum peak at weekly timescale

 The use of hourly instead of six hourly reanalysis and observation 
data can improve the results significantly

Niermann et al., accepted, Met. Zeit.



Bias of 10m wind speed 

depends on orographic 

representation

Mannheim

Weinbiet

Niermann et al., accepted, Met. Zeit.



Comparison against mast measurements over the ocean

Borsche et al., 2016
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Daily cycle of wind speed

 Good agreement at 10m height

 Problems above 50m

Borsche et al., 2016



 Extreme North Sea storm surges and their impacts: Identification of 

extreme storm surge events that are extremely unlikely, but physically 

plausible, and might result in extreme impacts/damages.

18



COSMO-REA6 2D – wind speed & direction at FINO 1

during storm „Christian“ (2013)
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Storm Christian, 2013

Storm Christian, 2013

Natacha Fery (DWD) et al., in preparation



Surface radiation, REA6, comparison with satellite data
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 Strong bias over the Alps in first comparison with CMSAF data 

 Second reference (HelioMont) with improved algorithms for the Alpine 

region lead to smaller bias  

Annual bias [%] of REA6 vs SARAH-2 Annual bias [%] of REA6 vs HelioMont

Niermann et al., accepted, Met. Zeit.



Mean Capacity factor for wind energy and

solar energy over Germany

solar



Meteorology (EE- supply)

Geography

Energy transfer 

Deutsche Bahn / DBI, Werke & 

Hochbau 

M. Auerbach, BASt

Topic 5: Enhanced development of renewable energy 

in transport and infrastructure



Outlook

COSMO-REA6 needs to be upgraded:

Use of latest operational COSMO model version 

with nudging (v5.04d4)

Lateral boundary conditions of ERA-5

Extension into the past until 1990

Usage of bias corrected radiosonde data

Mid-term future is to develop an ICON-EU 

and/or ICON-LAM reanalysis



Conclusions

COSMO-REA6 provides climatological data for 

1995 to 2017 over Europe with an hourly temporal 

resolution on ~6km horizontal spacing

COSMO-REA6 has been evaluated against 

independent data and other regional reanalyses

COSMO-REA6 is freely available and successfully 

used in several applications

https://www.dwd.de/reanalyse

https://www.dwd.de/reanalyse

