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Environmental change of the Arctic Ocean
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Why dissolved organic matter?

* Dissolved organic matter (DOM) has been recognized as an important
component of the oceanic carbon cycle with a pool size of 700 Pg C,
which matches the amount of carbon in the atmosphere.

* Major important features for Arctic DOM biogeochemical cycle

1. The large input of river water and concurrent terrestrial DOM

2. The unique vertical stratification with cold and fresh surface water
on top of~warmer water supplled by the Atlantlc Ocean
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Research stations surveyed in 2013 and 2014
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ARAO04B cruise: August 25—September 1, 2013 (11 stations)
ARAO04C cruise: September 7-28, 2013 (11 stations)
ARAOSB cruise: July 31-August 25, 2014 (30 stations)
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Nutrients in the DBO3 .go,.;.fn‘:; mm%m
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\DOC and DON in the DBO3 .go,.;.fn‘:; lm%m
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Vertical distributions of DOC and DON

Dissolved organic carbon (uM)
40 60 80 100 120 140

. C ) C oy —_
£ 1 - E
£ 2000 @@ <
& 'Y :
a) i Q
2500 4/ @
3000 @
s ® Bering Strait and Chukchi Sea
< Beaufort Sea
3500 —
I X
4000
JEOPR\

Korea Polar Research Institute

Dissolved organic nitrogen (uUM)
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DOC-salinity relationships
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* The differences of slopes obtained from the relationships between DOC and
salinity in the western and eastern Arctic systems reflect that terrigenous DOC
removal rates are different between these two regions.



DON:-salinity relationships
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e Assuming 20 uM of DON enters the Arctic Ocean
through the Mackenzie River, 7 puM of DON was
removed.
 However, further studies are required to investigate
DON in the Arctic Ocean.



Dissolved organic carbon (uM)

DOC vs. latitude in surface water (< 50m)
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Dissolved organic nitrogen (uUM)

DON vs. latitude in surface water (< 50m)
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Summary

* The distributions of nutrients, dissolved organic carbon (DOC) and nitrogen (DON)
were investigated from the Bering Strait to the Chukchi Sea and in the Beaufort Sea
during the summer periods of 2013 and 2014.

* The characteristics of Anadyr Water and Alaska Coastal Water were clearly
observed in the DBO-3.

* In the southern Chukchi and Beaufort Seas, significant DOC removal was inferred.

e Our data set suggests that the degradation rate of DON is slower than that of DOC,
and that DON is more influenced by marine biological activities.

*To improve our understanding of DOM biogeochemical cycle, future fieldwork
should focus on the degradation mechanism of DOM through co-works with physical
and biological groups.
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Dissolved organic carbon (uM)

DOC vs. longitude in surface water (< S0m)
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Dissolved organic nitrogen (uUM)

DON vs. longitude in surface water (< 50m)
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Salinity-DOC relationships

_East Siberian seas
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* The differences of slopes obtained from the relationships between DOC and
salinity in the western and eastern Arctic systems reflect that terrigenous DOC
removal rates are different between these two regions.



