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The regional climate model COSMO-CLM (CCLM) was used for hindcast simulations for the Weddell 
Sea region of the Antarctic with a horizontal resolution of 15, 5, 2 and 1 km. While the 15 and 5km 
runs were performed for the period 2002 bis 2020 for the whole Weddell Sea, the domain of the 2 km 
run covered the Antarctic Peninsula for the period 2013-2016. Runs with 1 km resolution were 
performed for the period of a ship-based experiment for December 2015 to January 2016. Climate 
runs were made using CCLM with 15km resolution for the whole Antarctic. These simulations were 
nested in the global climate model AWI-CM (100 km resolution for the atmosphere), and the AWI-
CM sea ice data (10 km resolution) were used. The climate runs have been performed for the 
historical run for 2000-2014 and two time slices for the SSP3-7.0 scenario (2036-2050 and 2086-
2100). The CCLM runs were part of Polar CORDEX. CCLM data were also used to drive the sea 
ice/ocean model FESOM. Relevant data sets were published in the DKRZ long-term archive. 

In this final report, some of the publications of the project are highlighted. 

A long-term verification of the 15 and 5 km CCLM simulations for the Weddell Sea was performed 
by Zentek and Heinemann (2020). Overall, CCLM showed a good representation of temperature and 
wind for the Weddell Sea region. A comparison with measurements over the sea ice of the Weddell 
Sea by three AWS buoys for one year showed small biases for temperature around 1 K and for wind 
speed of 1 m/s. Comparisons of radio soundings for 2002-2016 showed a model bias around zero 
and an RMSE of 1-2 K for temperature and of 3-4 m/s for wind speed. Besides the standard data 
sets of radiosondes and surface measurements, the study included comparisons to Doppler wind 
LIDAR measurements (Zentek et al. 2018). The comparison of CCLM simulations at resolutions 
down to 1 km with wind data from Doppler Lidar measurements during December 2015 and January 
2016 yielded almost no bias in wind speed and an RMSE of about 2 m/s. 

The analysis of low-level jets (LLJs) in the Weddell Sea region of the Antarctic for the period 2002–
2016 of the hindcast run showed that LLJs are most frequent in the katabatic wind regime over the 
ice sheet and in barrier wind regions (Heinemann and Zentek 2021). The simulated LLJ frequency 
and the height distribution of LLJs agreed very well with the observations. During winter, katabatic 
LLJs occurred with frequencies of more than 70% in many areas. During climate change the LLJ 
frequency was found to decrease over ocean/sea ice areas. There was a slight decrease in katabatic 
wind areas, but an increase over the Antarctic plateau. 

The effect of Antarctic katabatic winds on the surface temperature was studied by Heinemann et al. 
(2019) using ice surface temperature (IST) satellite data from MODIS as well as CCLM data with 
5 km resolution for the winter periods 2002-2017. For appropriate synoptic forcing and/or 
topographic channeling, so-called katabatic surges occur, which result in warm IST signatures. IST 
anomaly distributions showed maxima around 10-15K for the slopes, but values of more than 25K 
were also found. CCLM simulations of the IST were compared to the MODIS IST, and showed a 
very good agreement. The model data showed that the near-surface stability was a better measure 
for the response to the wind than the IST itself. 

CCLM hindcast runs for the Weddell Sea (2002–2017) were used to drive the sea ice/ocean model 
FESOM to investigate the role of polynyas for the surface freshwater flux of the southern Weddell 
Sea (Štulić et al. 2023). While coastal polynyas cover 2% of the continental shelf area, sea ice 
production within these polynyas was found to account for 17% of the overall annual sea ice 
production. The CCLM data yielded a more realistic polynya representation compared to a forcing 
using ERA-Interim reanalysis data. 



CCLM runs for the SSP3-7.0 scenario were used to drive the FESOM model for the whole Antarctic 
(Teske et al. 2024). The focus of this study was on the oceanic Antarctic Slope Front in the southern 
Weddell Sea. The results indicated that a regime shift from cold to warm Filchner Trough through 
across-slope current before the end of the 21st century had higher potential for the CCLM forcing 
compared to the low-resolution atmospheric forcing by AWI-CM. 
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