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Map of Locations
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Observed and modelled water levels 
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Observed and modelled water levels 
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Return Period 
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Groll et al., 2025



Sea level pressure, wind speed and wind direction
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Data by Deutscher Wetterdienst, 2024
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02 Jan 2019
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03-04 Jan 2017
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Water level, wind speed and direction
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Water level for the storm surges on 04 Jan 2017, 23 UTC; 02 Jan 2019, 09 UTC and 20 Oct 2023, 23 UTC.

2017 2019 2023

Meyer, 2025



Observed and simulated water levels
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Baltic Sea volume anomaly
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Scatterplot of the water level and Baltic Sea volume anomaly (BSVA) averaged over the 7 d prior to the event maximum 

at Travemünde (a), Warnemünde (b) and Flensburg (c). Coloured dots indicate events from three 22-year-long periods; 

the events discussed are annotated with their years. The vertical red line indicates the long-term mean BSVA. 



Wind speed
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Scatterplot of the water level maximum and wind speed averaged over the 6h before the event maximum at 

Travemünde (a), Warnemünde (b) and Flensburg (c). Coloured dots indicate three different 22-year periods; the events 

discussed are annotated with their years. Arrows indicate the average wind directions 6h before each event. 



1872 vs 2023
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Rosenagen and Bork, 2009; Meyer et al., 2024



1872 vs 2023

16

Bork et al., 2022; Meyer et al., 2024
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03-04 Jan 2017
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