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Background Conclusions

Recent Arctic warming is one of the stron-
gest effects of global change. Sea-ice decline
is very prominent as well as the reduction in

Evidence was found for an increase of SW-Siberian snow depth in years of low sea-ice
in the BKS region. Backward trajectories from FLEXPART originating in that region indicate an
ice free BKS as a main moisture source and an important factor for Siberian snow accumu-
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How consistent is the link between sea-
ice variability in the Barents-Kara sea
region and snow pack variability in Cen-

Barents-Kara sea region.

The European high pres-
sure center is an important
trigger for cold air advec-
tion to central Eurasia.
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Map showing the positions of the 820 snow cover stations (black dots), with the BKS and the
“southwestern Siberia” regions highlighted (red frame and blue crossing, respectively). Blue
shading shows the composite of HadISST October and November sea-ice concentration anoma-
lies of high minus low sea-ice years.

Methods

Based on HadISST sea-ice data (Rayner et al. 2003) we defined years with high or low
sea-ice in the Barents and Kara Seas (BKS) region (65-85° N, 30-90° E) in September.

tral Eurasia during early snow fall

season? " .
A “warm Arctic - cold

continent” pattern is found,
with negative temperature
anomalies over large parts
of central Russia. Positive
surface temperatures may
reduce initial  snowfall
signal.

What are possible moisture sources for

the snow depth anomalies?
High and low ice years are defined by exceeding one standard deviation of the

normalized sea-ice concentration (see Background Graph) which results in six high
sea-ice years and four low sea-ice years.

What are the atmospheric conditions
and dynamics to sustain such a snow
depth distribution?

We then analyse differences in snow depth, moisture transport and atmospheric
circulation diagnostics for the selected high minus low sea ice years in October and
November:

A pronounced wave-
number three anomaly
nattern is found in Octo-

Fig. 3. Difference between low and high sea-ice years in the Barents
Kara Sea region for A) 700 hPa Omega [Pa/s] (contours) and snow fall
[mm/day] (colours), C) 700 hPa wind [m/s] (vectors) and 2-7 day band-
passed SLP variance [hPaZ2] (colours), E) SLP [hPa] (colours) and 2m
temperature [K] (contours), and G) geopotential height at 500 hPa [m]
(colours) and integrated water vapour transport [kg/m/s] (vectors) for
October. Positive/negative differences are plotted as solid/dashed con-
tours. B,D,F,H show the same for November. Shaded areas represent
90% Student s t-test ignificance level for colored variables.
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Flexpart forward analysis considers only particles starting in the BKS region and
following the particles over a period of 3 days. Furthermore, a backward trajectory
analysis is carried out where particles arriving over SW-Siberia are tracked backwards to
their region of origin over a period of 3 days.

A) Climatological (1980 - 2012) moisture sources and C) composite differences in
the moisture gain for backward trajectories starting in southwestern Siberia”
(region of relatively high snow depth in low ice years) (left) for October. B and D
show the same for November. Shaded areas represent 90% Student’s t-test sig-
nificance level for anomaly plots.

nPa geopotential height.



