NORTHERN (SEVERNAYA) DVINA RIVER AT ARKHANGELSK, MAY 2019
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1st year versus multi-year
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Severnaya Dvina, Pechora, Ob', Yenisey,
Lena, and Kolyma

Yukon and‘Mackenzie

Source:(Arctic Report Card, 2018 (R. M. Holmes, A. I.
Shiklomanov, A, Suslova, M. Tretiakov, J. W. McClelland,
R.G.M. Spencer, S. E. Tank, authors)
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UPON DEEP ATLANTIC SALINITY OF'34.8)
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NUTRIENT MAXIMUM ASSOCIATED WITH THE BERING STRAIT INFLOW.
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FRACTIONS OF MELTED SEA ICE AND RUNOFF
IN SURFACE WATERS (LOW ICE YEAR — 2017)
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SALINITY BETWEEN 32.5 AND 33.5 DEPTH >100 M
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ASSUMPTIONS

3180 np-memeer OF FRESHWATER IN BERING STRAIT INFLOW
REMAINS ~-19.3%o0

SALINITY OF UPPER HALOCLINE REMAINS 33.1
CHANGE IN FRESHWATER VOLUME IS PROPORTIONAL TO

B8O npmemser )X) = [(33.1): " ORIGINAL 6180 VALUE OF
UPPER HALOCLINE)] relative to:

BBOnpmemeer )(X) =1(33.1) * NEW &8O VALUE OF UPPER
HALOCLINE)]

CHANGE FROM -1.1 TO -1.6%0 CORRESPONDS TO 45%
INCREASE IN'FRESHWATER FLOW






Selawik s! lump,
northwestern Alaska

://pubs.usgs.gov/pp/

NV pl386a/galleryS-
\lf’ fig27 html
O* photograph by Kenji
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Two examples of large ice wedges: A, Massive ice wedges and
thawing of permafrost along the bank of the Kolyma River,
Siberia, Russia (photograph provided by Vladimir Romanovsky



< |b Distribution of soil organic carbon content in the
O northern circumpolar permafrost region based on data
in the Northern Circumpolar Soil Carbon Database

(NCSCD) (Tarnocai and others, 2009).
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d from major arctic rivers, specifically the Ob, Yenisey, Lena, Kolyma,
2003-2004. These data were considered in conjunction
‘0 values, nutrients, salinity, and fluorometric indicators

0C obtained during sampling at the shelf-basin boundary of the Chukchi and

eaufort seas. On the basis of these data, freshwater in the sampled marine waters is likely
derived from regional sources, such as the Mackenzie, the Bering Strait inflow, and
possibly eastern Siberian rivers, including the Kolyma, or the Lena, but not rivers farther
west in the Eurasian arctic. Freshwater from melted sea ice is insignificant over annual
cycles, although melted sea ice was a locally dominant freshwater component following
summer sea-ice retreat in 2002. DOC concentrations were correlated with the runoff
fraction, with an apparent meteoric water DOC concentration of 174 uM. This is lower
than the flow-weighted concentrations measured at river mouths of the five largest Arctic
rivers (358 to 917 nM), indicating removal of DOC during transport through estuaries,
shelves and in the deep basin. Flow-weighted DOC concentrations in the two largest North
American arctic rivers, the Yukon (625nM) and the Mackenzie (358nM), are lower
than in the three largest Eurasian arctic rivers, the Ob (824/), the Yenesey (858 niM),
and the Lena (917nM). A fluorometer responding to chromophoric dissolved organic
matter (CDOM) was not correlated with DOC concentrations in Pacific-influenced surface
waters unlike previous observations in the Atlantic layer. Nutrient distributions,
concentrations, and derived ratios suggest the CDOM fluorometer may be responding to
the release of chromophoric materials from shelf sediments. Shipboard incubations of
undisturbed sediment cores indicate that sediments on the Bering and Chukchi Sea shelves

are a net source of DOC to the Arctic Ocean.
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1. Introduction

[2] A number of previous studies in the Arctic Ocean
have documented strong linear correlations between salinity
and marine dissolved organic carbon (DOC) concentrations
[Dittmar and Kattney 2003, and references therein]. These
apparently conservative relationships suggest that terrestrial
allochthonous DOC entering the Arctic marine environment
is resistant to degradation. Labile, autochthonous DOC by
contrast is rapidly recycled in the upper water column [e.g,,
Wheeler et al, 1996]. Much of the work leading to the
conclusion that allochthonous DOC is conserved during
transport through the Arctic Ocean, however, has focused
on the Eurasian side of the basin. In this study we examined
new North American marine data from the Shelf-Basin
Interactions (SBI) program and pan-Arctic river data from
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Figure 3. Mean annual fr content of the Arctic Ocean (excluding sea ice) based on the

University of Washington Polar Science Center Hydrographic Climatology (PHC). The scale is in meters

offreshwater, compute reference salinity of 34.8 (http://psc.apl.washington.edu/Climatology.
html).




CONCLUSIONS

FRESHWATER IN THE ARCTIC OCEAN IS
INCREASING

BOTH FROM RIVERS & -BERING STRAIT

SEA ICE MELT IS LIKELY A MODEST FRESHWATER
COMPONENT

POTENTIAL FOR IMPACTS ON NORTH ATLANTIC

INCREASING DISSOLVED ORGANIC CARBON AND
NUTRIENT FLUXES LIKELY
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