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Summary

100-year return values of Hs with NAO as covariate

Sources of spatial variability in the signal

Influence of monthly NAO on annual maxima in Hs

NORA3,Norwegian hindcast for waves and atmosphere (1,2)
timeperiod used: 1980-2020
area: Norwegian Sea, North Sea, Barents Sea
daily, 5d and monthly NAO (climatological anomaly) from NOAA

The highest return values are found between the UK and Iceland,
followed by the Norwegian Sea
The NAO influence on the return values is also strongest in these
regions
In the North Sea, the NAO influence shows a pronounced East-West
gradient

Generalised additive extreme value models using the NAO as a
covariate can be used to quantify the NAO’s influence on return
levels of significant wave height 100-year return levels are
generally higher given positive NAO anomalies, but the strength
of this influence varies over the domain Analysis of annual
maxima reveals that the NAO influences both the magnitude and
occurrence of extreme wave events Regional differences in the
NAO signal are explained by differences between storm tracks,
cyclone locations and wind directions driving the annual maxima

Generalised additive extreme value distribution
location and scale parameters vary smoothly with latitude, longitude
and daily NAO anomaly
fitted to monthly maxima in significant wave height
used package evgam (3)

Occurrence Magnitude

More and higher maxima happen during positive NAO anomalies
influence varies over the domain:

strongest in the Norwegian Sea
strong gradient across the North Sea
weak or even negative in the southern Barents Sea

Extreme wave events are typically associated with a nearby cyclone
The cyclone centre’s location varies depending on the wave
maximum location
Different wind sectors of the cyclone drive wave extremes in different
locations
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