Long-term variability of extreme
storm surges in the German Bight

Andreas Lang

Max-Planck-Institut
fur Meteorologie

@




Introduction




Introduction

« Storm surge components:

Gonnert & Sossidi, 2011
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Observations

Frequency of storm surges at Cuxhaven

1 5 @ storm surge: > MThw+1,50 m und <= MThw+2,50m

O heavy storm surge: > MThw+2,50m und <= MThw+3,50m

@ extreme storm surge: > MThw+3,50m

The MThw equates to the 10 year moving average
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Model setup: High-resolution regionally coupled GCM
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Modelled storm surge statistics
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Modelled storm surge statistics

4.S:annual max storm surges with return period > 5y
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Weather situations & statistics
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Weather situations & statistics

5 . .
annual max storm surges with return period > 5y
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Multi-decadal scale
Climate situations favouring extreme storm surge activity?
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Multi-decadal scale — comparison to mean sea level
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Multi-decadal scale — comparison to mean sea level
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Multi-decadal scale — composite analysis: SLP
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Multi-decadal scale — composite analysis: SST
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Multi-decadal scale — composite analysis: SST & storm tracks

SST anomaly composite
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* Gulf Stream linked to NA
storminess

» 35y mode as part of AMO

* Yet: not visible any more in
annual max time-series
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Conclusions

= Regionally coupled GCM reasonably reproduces
observed storm surges qualitatively & quantitatively

" |ndividual extreme storm surges events
— strong SLP dipole (Scandinavia/Biscay)
rotation of dipole = location of strongest surges
— highest storm surges at the eastern margin

= Climate conditions favoring extreme storm surge activity
— SLP dipole resembling NAO+/EAP-
— northward shifted Gulf Stream
& enhanced storminess over North Atlantic

= Multi-decadal variability of extreme storm surges
— does not exhibit dominant oscillatory modes
— mostly decoupled from variability of mean sea level
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