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Why Arctic?

Over the past four decades, surface air temperature (SAT) in the Arctic has increased by
+1.7°C (twice the global rate) and sea ice extent has decreased severely
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Why Arctic?

Over the past four decades, surface air temperature (SAT) in the Arctic has increased by
+1.7°C (twice the global rate) and sea ice extent has decreased severely
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The challenge:
Paucity of data!
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MOSAIC expedition

Multidisciplinary drifting Observatory for the Study of Arctic Climate (MOSAIC)

MOSAIC_., Sea ice concentration and meereisportal.de I,
g ship position on 20.09.2019 seaiceportal.de expedltlon.
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* Anentire year trapped in ice (September 2019 to September 2020)
o o 180°W 7800, . . . . . . .
L BRE U o r = 7 * The focus of MOSAIC lied on direct in-situ observations of the climate processes
P ' ' that couple the atmosphere, ocean, sea ice, biogeochemistry, and ecosystem
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2019 @ ] 2020
The German research icebreaker The surrounding Polarstern, a
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! 8 Pola.rstern was at the heart of the R . several-kilometer-wide network of
Arctic. g ; monitoring stations were set up.

% During the expedition, one research One icebreaker from  Russia
100 aircraft was deployed. resupplied the expedition with fuel
and exchange personnel.
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CiIASOM project

Changes of water isotopes in Arctic Sea ice, Ocean, and atMosphere (CIASOM)

—_—

-~ - - " o~ - — T

Swwem — | Water Vapour == Objectives of CIASOM:
51%0: < -20%. 5180 =7 :.scs—

* First comprehensive description of isotopic composition of Arctic
water cycle for a complete annual cycle (incl. understudied

winter)

* Evaluation of key sea ice, ocean, and atmosphere exchange
processes and their impact on Arctic water isotopes

* Imprint of sea ice conditions on the isotopic signature of Arctic
water and its representation in coastal pan-Arctic stations

Melt Ponds .
8130 -5 to -20%e?

Picturé: www.meereisportal.de :
©CiASOM project plan
Leg1 Leg2 Leg3 Leg 4 Legs

B | _ - |
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Arctic water compartments

Picarro analyser
screen

Frostflower Raftec! Ice
Ly (two or more ice sheets 3
Vapor #.7 n=10 crashing to one another) oA Goddard Soace Fliht Cent
. oddard Space Flight Center
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" 55l (deposited on top of sea ice)
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n=137

*FYI = First Year Ice
**SY| = Second Year Ice
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Arctic water compartments

Picarro analyser
screen
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Analytical results of discrete samples

62H (%0)

40 7 j * GMWL as a reference for co-isotope relationships
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Analytical results of discrete samples

40 =
— GMWL lable i |
[ S o n=304] * Snow has the most depleted and most variable isotopic
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Analytical results of discrete samples

62H (%o0)

40 -
— GMWL
i ® snow n=304
Q @® Frostflower n=10 /
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Analytical results of discrete samples

62H (%o0)

40 ™
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Analytical results of discrete samples

62H (%o0)
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Analytical results of discrete samples
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Analytical results of discrete samples

62H (%o0)
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Analytical results of discrete samples

62H (%o0)
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Analytical results of discrete samples
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Analytical results of discrete samples
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Analytical results of discrete samples
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MOSAIC track

Transition between legs
Leg 1/ 2/ 3

Leg4

Legs

W.Y,V/j
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Transition between legs Sea water 6280 (%0)
Leg4 -2.0
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Seawater 6180 and Arctic water salinity

Transition between legs Seawater salinity (PSU) Sea water §*80 (%o)
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Seawater 6180 (Leg 4)
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Vapor and sea water isotopes in the mirror of air temperature and salinity

Transition between legs Seawater salinity (PSU) Sea water §*80 (%o)
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Snow-sea ice: vertical isotopic gradient
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Conclusions

» MOSAIC expedition provided a unique opportunity to
have a first-hand isotope dataset of different
compartments forming the Arctic water cycle.

» Seawater isotopes get progressively depleted as
Polarstern moves towards less saline water: what is the
origin of this depleted water?

» Fresh snow layering on top of the sea ice displays a
progressive enrichment from surface to bottom. Can we
disentangle post-depositional metamorphic processes?
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Seawater (Leg 5)

160°'0"E  150°0'0"E 140°0'0"E 130°0'0"E

Sea water 6280 (%0)

el

-2.0

— s —
5 0.5

40°'0"E  50°0'0"E 60°'0"E 70%'0"E Transition between legs
— Legz, 23

Seawater salinity (PSU)

— Llegy4

@' m l Mo.aii_f.—ﬁ'g p @* L M A p ::;.E‘g Universitit Patsdam Extra s li de



