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High greenhouse gas emissions from Siberian
inland waters

February 9 2021
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Rivers and lakes at high latitudes are considered to be major sources for
greenhouse gas emissions to the atmosphere, but these losses are poorly
constrained. In a study published in Nature Communications, Umea
University researchers and collaborators quantify carbon emissions from
rivers and lakes across Western Siberia, finding that emission are high
and exceed carbon export to the Arctic Ocean.
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High latitude regions play a key role in the global carbon cycle and
climate system. An important question is the degree of mobilization and
atmospheric release of vast soil carbon stocks, partly stored in
permafrost, with amplified warming of these regions. A fraction of this
carbon is exported to inland waters and emitted to the atmosphere, yet
these losses are poorly constrained and seldom accounted for in
assessments of high latitude carbon balances. This is particularly relevant
for Western Siberia, with its extensive peatland carbon stocks that are
expected to be affected by climate warming.

Now researchers at the Climate Impacts Research Centre (CIRC), Umeé
University, and collaborators from Russia and France have quantified
the carbon emission from inland waters of Western Siberia. Due to the
remoteness and large area (3.6 million km? area) of the study region,
sampling of lakes and rivers were carried out over several years.

"We collected data of representative lakes and rivers over 2,000 km
distance, including the main channel of Arctic's largest watershed the
Ob' River," explains lead author Jan Karlsson.

Based on these data and information on the distribution of inland waters
of the region the research team show high carbon emission from
Western Siberian inland waters and that these systems play an important
role in the continental carbon cycle.

"Our results emphasize the important role of carbon emissions from
inland waters in the regional carbon cycle. The carbon emission from the
inland waters was almost an order of magnitude higher than carbon
export to the Arctic Ocean and reached nearly half of the region's land
carbon uptake."

The high significance of inland waters in the carbon cycle of Western
Siberia is likely a result of the overall flat terrain, which lead to
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relatively high water coverage and long water transit times, and thus
favorable conditions for decomposition and outgassing of land derived
carbon in inland waters. The authors stress that further studies on the
coupled land-water carbon cycle are needed in order to improve the
understanding of regional differences in the contemporary carbon cycle
and predictions of future conditions in these understudied and climate-
sensitive areas.

"Ignoring carbon outgassing from inland waters will likely largely
underestimate the impact of warming on these regions and overlook their
weakening capacity to act as terrestrial carbon sinks."

More information: Jan Karlsson et al, Carbon emission from Western
Siberian inland waters, Nature Communications (2021). DOL:
10.1038/s41467-021-21054-1
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