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a) Investigation area with tide gauge locations and sea surface height (SSH) 
anomalies from Altimetry.  b) Monthly de-seasonalized time series (grey) of local MSL 
(GIA corrected). The thick lines represent the 12 months low pass filtered component. 
The different colors mark sub-regions used for the calculation of regional indices.

Composite plot showing wind and pressure condi-
tions (right) during times of particularly high (>2*stdv) 
minus particularly low (<2*stdv) monthly MSL events (left). 
The plots are given for four regional indices (averages).

Coherence of 
decadal (48 months 
low pass filtered) sea 
level (black: obser-
ved, blue: atmospheri-
cally corrected) in the 
North Sea (a). Also 
shown (b) is the steric 
height obtained from 
hydrographic obser-
vations near Sognes-
joen in the Norwegian 
Trench (referenced 
down to 700m). 

a) Explained variability of barotropic atmospheric forcing esti-
mated with a stepwise multiple linear regression model (LRM; grey 
bars). The colored dots mark the contribution given by each predictor 
alone. Only predictors explaining a significant fraction of variability are 
shown (95% confidence level). b) Stdv. of the observed (black) and 
atmospherically corrected (red) monthly MSL time series. The dashed 
lines with the shaded areas mark the mean and stdv. over all stations.

a) Average wind and pressure conditions over the period 1945-
2011. b) Correlation between the low pass filtered (48 months) and 
atmospherically corrected North Sea index (NSI) and SSH from Altime-
try, and c) the steric height for the upper 200m. 

Reconstruction of decadal 
MSL variability in the North Sea 
based on barotropically corrected 
Newlyin (NEW) and steric sea 
level west of the UK. NEW is 
used as a proxy for boundary 
wave forcing along the conti-
nental slope of the North Atlantic 
[Calafat et al., 2012].

Model performance of MICOM. 
Shown is a comparison between the 
NSI from coastal tide gauges and the 
sea surface height (SSH) from the 
closest grid points in MICOM. The 
comparison sug-gests that MICOM 
reproduces the majority of coastal 
MSL in the North Sea (81%).

Wavelet coher-
ence between (top) the 
NSI and eastern boun-
dary longshore winds 
(LSW, integrated from 
the equator north-
wards), b) NEW MSL 
and LSW, and c) the 
NSI and NEW. The 
results suggest that 
winds play an important 
role in forcing decadal 
sea level along the 
eastern boundary of the 
North Atlantic. However, 
travelling further north-
wards, the signal seems 
to be increasingly distur-
bed by topography. 

Schematic of eastern boundary wind forcing and the respective 
changes in coastal sea level.

Correlations between the 
low pass filtered NSI (48 months) 
from MICOM and each grid point 
time series calculated for the a) 
SSH, b) ocean bottom pressure 
(OBP), and c) steric height. The 
correlation analysis suggests a 
coherent OBP signal extending 
from the west coast of Africa along 
the continental slope into the Arctic 
ocean. 
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