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Sources of plastic in the Eurasian Arctic
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About 240 stations in Eurasian Arctic Seas in 6 cruises 2019-2022

Expeditions
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Distribution of floating microplastics in the Eastern Arctic (2019-2022)
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Distribution of floating microplastics in the Eastern Arctic (2019-2022)
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Abundance of MPs in the Kara Sea in accordance with water masses

Highly saline Atlantic/Barents Sea waters (S>28)

Plume of the Ob’ and Yenisei (S<28)
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* River plumes contain less MPs than seawater

* River plumes work as a barrier to the transfer of MPs to the

N,wl" Siberian Arctic )



Temporal variability of MPs in the Kara Sea

Highly saline Atlantic/Barents Sea waters (S>28)
Plume of the Ob’ and Yenisei (S<28)

Is the increase true (greater release
to the ocean) or

is it caused by different
hydrophysical conditions affecting
plastic transfer to the Kara Sea?

Need to compare:

* River discharge

* Ice conditions

* Inflow of waters from the Barents Sea

* Shipping activity
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Interannual variability in the Kara Sea
Sampling stations and surface salinity

30

25

3 75°N
a.
[%2]

15

10




Ice conditions

° PlaStiCS Can Cllng to the edge Of the 13 SEPTEMBER 13 SEPTEMBER 2020
ice, freeze and transfer to the other
Arctic areas

e Large fragments can be crushed to the
size of microplastics under freezing

% AVERAGE

1981 - 2010

e Plastics accumulated in the ice during
cold years can release to the water
during warm years

* 2020 ice extent anomaly coincides
with observed sharp increase in MPs
concentration
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Inflow of waters from
the North Atlantic/Barents Sea

Arctic sea ice congentration for December 2022

—100
* Kara Sea is highly affected by
Atlantification — deeper penetration 55
of Atlantic waters into the Arctic
Ocean
60
%
* The ice edge is shifting from the
Barents to the Kara Sea, allowing MPs 40
to penetrate into the Kara Sea for a g
longer period and accumulate there % 20
é Average ice edge December 1991-2020 0

https://climate.copernicus.eu/sea-ice
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North Atlantic water
(Atlantic Subarctic Upper water)

Central Atlantic water
(South Atlantic Central water +
East.N. Atlantic Central water)

South Atlantic/Antarctic water

(Subantarctic and Antarctic water)
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Sampling stations of subsurface water in 5 cruises in 2019
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Weight concentration was maximum in
the C. Atlantic and the W. Barents Sea (8
pug/m3and 5 pug/m3) and minimum in
the Siberian Arctic (0.6 pg/m3)

Maximum fibre abundance in the polar
regions and the Siberian Rivers plumes.
Northern Hemisphere more polluted
with synthetic fibers

Subsurface MPs had almost the same
abundance in all studied regions (0.45-
0.9 items/m?3),

Slightly higher values in the C. Atlantic
and the Barents Sea compared with the
Antarctic .
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Weight concentration
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Maximum weight concentration of microplastics
was found in the western part of the Barents Sea
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Sources of plastic in the Eurasian Arctic

R
Atlantic waters
e Local sources

(marine traffic/fishery )

Rivers are not the main source of MPs in Arctic

Arctic dcean
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Conclusions

* Level of floating microplastics pollution in Eurasian Arctic decreases to the East,
from the Barents Sea to the East-Siberian Sea

e Siberian rivers bring less microplastics to the Arctic than it is found in the
surrounding high-saline water that can be true for most of Arctic rivers

* No clear tendency in level of microplastics concentration was found in 2019-2022
in the Kara Sea. Observed changes were likely caused by changes of hydrophysical
conditions in the studied area, which define microplastics transfer here

* Melting of ice could result in release of microplastics into the Arctic seas

e Atlantification of Arctic facilitates the transport of MPs from polluted Atlantic
waters to the Siberian Arctic
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* Northern Dvina is the 6 main Arctic river and a single
/ one flowing through populated region.
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Positive Arctic
Oscillation

Negative Arctic
Oscillation

weak jet
stream

cold air

contained cold air

= Air pressure and winds
i r'"_;"/" around the Arctic switch between
B these two phases (Arctic Oscillation)
and contribute to winter weather patterns. b

Fig. 2: A schematic diagram showing the characteristics of the polar
jet during the positive and negative phases of the North Atlantic

Oscillation
2019 -0.26 -1.23 -0.60 -0.89 -0.72
2020 0.93 -0.03 -0.12 -0.41 -0.38
2021 -0.20 -0.16 0.84 0.63 -0.22
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