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variability on the Arctic continental
margin north of Svalbard
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Coincided with abnormally high air temperatures and
relatively weak spring sea ice advection from the north.

2016 was a year of anomalously warm surface air
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Sea ice concentration north of Svalbard is
influenced by several factors:

Thick lines: 31-day running mean

Warm Atlantic Water is transported with the West Surface air
Spitsbergen Current and eastward along the slope. temperature
Ocean heat melts sea ice from underneath and prevents

new ice from forming.

Drift of sea ice from the north and east pushes ice into Sea ice

the area, increasing sea ice concentration. Ice advected
in from the north is often thicker and therefore takes
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Upper ocean temperature
does not explain major sea
ice concentration anomalies:
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Conclusions

Ocean mooring located
at 200 m depth, with

temperature sensors at
~50 and ~130 m depth.

Sea ice concentration
from AMSR2 ASI-SIC

6.25 km product
(U of Bremen, 1).

ocean-atmosphere heat flux.

Sea ice drift from Polar
Pathfinder Daily 25 km
EASE-Grid Sea Ice

Motion Vectors product

Additional content:

The Atlantic Water pathway north of Svalbard as a sea ice sink
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Air temperature was abnormally low towards the
end of 2014 - likely a result of decreased

(NSIDC, 2). overall pattern in sea ice extent is closely related to the distribution of Atlantic Water.
Atmospheric variables In the supplementary document, we show that the spatial patterns of sea ice

from ERA-5 reanalysis concentration loss and ocean temperature are closely correlated in the region
(ECMWE, 3) around Svalbard.

Coincided with abnormally large sea ice advection
into the area. In particular, leftward deflection of
the Transpolar Drift Stream in July-August 2014.

Large interannual variability in sea ice concentration - changes
from year to year are nearly as large as the seasonal cycle.

Ocean heat is not the primary driver of interannual variability in
sea ice concentration - local subsurface ocean temperature alone is
a poor predictor of seasonal anomalies.

A positive sea ice anomaly in fall 2014 appears to have been related
to large-scale ice flux from the Arctic Ocean rather than local conditions.

Although variability in sea ice concentration was not driven by ocean heat content, the

A negative sea ice anomaly in spring 2016 was associated with high surface
air temperature across the Arctic, was therefore a result of large-scale
atmospheric circulation anomalies rather than processes specific to the Atlantic
Water inflow region.
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Supplementary content to:
Drivers of interannual sea ice variability on the Arctic continental margin north of Svalbard

Although interannual variability in sea ice concentration at the study site was not driven by changes
in ocean heat content, the overall pattern in sea ice extent is closely related to the distribution of

Atlantic Water.

The figures below show the terms of the sea ice concentration budget (see 1)
evaluated at each point in the domain, and averaged from 01.09.2012 to 01.09.2017.
(The left hand side was within 20 % year™ everywhere).

Sea ice concentration conservation equatlon

-

A negative residual term means that there is a net

loss of sea ice concentration locally. This can be due
to deformation (such as sea ice ridging) or local sea ice
melt.

North of Svalbard, the negative residual term coincides
with the continental slope where warm Atlantic Water is

transported eastward (4).
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Sea ice concentration loss is greatest along
the pathway of warm Atlantic Water.
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