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Background

It is known that the Arctic has been warming as much a 4x

IS decreasing faster in the

faster than the rest of the world, thus increasing the
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ablation at unprecedented rates in the recent past.
However, there still lacks a unified Surface Mass Balance W e S e r I I rC I C a I I I I I e

(SMB) reconstruction from 1950 up to present day.

Russian High Arctic Islands

Nova Zembla

O
East o~ 9
Methods & results . mo: o
! 4
L CECMWF AT
egionl clmate el ok ey o N U
0O
Anually integrated SMB anomalies over all Arctic regions, Franz Joseph
normalized by variance
5o Greenland —— Franz Joseph Baffin
7 O ontall and Mg ncronsad ~ — lIceland —— Nova Zembla — Devon
T E. — everywhere i . .
" Arctcice bodies 'é’:ﬁ:ﬁ:ﬂiﬁ:‘éi’;‘iﬁ:f,ya'veseen 1 5. — Svalbard Russian High Arctic Islands Ellesmere _
k ?—I“olvr\‘l:-'_::.l(:',s :e?:\:n:ast results show
unprecedented melt increase,
even over the Russian Arctic.
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Contrasting effect of the climate warming
on the grounded Arctic cryosphere:
complement on Cryospnhere 2022 poster

Damien Maure, Christoph Kittel, Clara Lambin, Alison Delhasse, Xavier Fettweis



New MAR domains & evaluation

* 4 domains used for the downscalling of ERAS

* Evaluation done on surface temperature,
pressure and wind speed (see next page)
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MAR domains used for the study (black boxes) and Automatic .
Weather Stations used for the evaluation (colored dots) forcing




New MAR domains & evaluation
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Evaluation results for surface temperature, pressure and wind speed for all the domains, annually and
seasonally. Svalbard and Russia were separated though in the same domain because different
observational datasets were used.
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Regional results
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Evolution of Surface Mass Balance (SMB), Runoff (RU) and Snowfalls (SF) over all
different sub-regions of the study. Thin line is an annual mean while thick line is a
20-years running mean.



Regional results

* Snowfalls have increased in nearly all regions,
except in Iceland and in the Canadian Arctic
where the rise stopped near 1990

* Melting rates have decreased during the
second half of the XXth century, followed by a

constant rise in all regions

* Over the whole period, the Russian Arctic SMB

has increased
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Correlation to large scale indices

Annual correl of ME
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Comparison to Mass Balance estimates

* Mass Balance estimates from GRACE
satellite products for Greenland, and
global altimetry/gravimetry products
of Hugonnet et al. 2021 for other
regions

* Though the SMB is still positive over
the Russian High Arctic Islands and
Franz Joseph land, the overall mass
pbalance is negative everywhere
through increased dynamic ice loss
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