
 

Arctic sea ice helps remove CO2 from the
atmosphere
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Dorte Haubjerg Søgaard from University of Denmark/Grønlands Naturinstitut
studies how sea ice removes CO2 from the atmosphere. Credit: Søren Rysgaard

Climate change is a fact, and most of the warming is caused by human
activity. The Arctic is now so warm that the extent of sea ice has
decreased by about 30 pct. in summer and in winter, sea ice is getting
thinner. New research has shown that sea ice removes CO2 from the
atmosphere. If Arctic sea ice is reduced, we may therefore be facing an

1/5



 

increase of atmospheric concentration of CO2, researchers warn.

Due to global warming, larger and larger areas of sea ice melt in the
summer and when sea ice freezes over in the winter it is thinner and
more reduced. As the Arctic summers are getting warmer we may see an
acceleration of global warming, because reduced sea ice in the Arctic
will remove less CO2 from the atmosphere, Danish scientists report.

"If our results are representative, then sea ice plays a greater role than
expected, and we should take this into account in future global CO2
budgets", says Dorte Haubjerg Søgaard, PhD Fellow, Nordic Center for
Earth Evolution, University of Southern Denmark and the Greenland
Institute of Natural Resources, Nuuk.

Only recently scientists have realized that sea ice has an impact on the
planet's CO2 balance.

"We have long known that the Earth's oceans are able to absorb huge
amounts of CO2. But we also thought that this did not apply to ocean
areas covered by ice, because the ice was considered impenetrable.
However, this is not true: New research shows that sea ice in the Arctic
draws large amounts of CO2 from the atmosphere into the ocean", says
Dorte Haubjerg Søgaard.
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A frost flower was just created on new sea ice. Credit: David Barber

Dorte Haubjerg Søgaard has just completed her studies of sea ice in
Greenland. The studies show that sea ice may have a major impact on
the global carbon cycle, and that chemical processes have a much greater
impact on the sea ice's ability to remove CO2 than biological processes.
The research is published as a series of articles in scientific journals.

"The chemical removal of CO2 in sea ice occurs in two phases. First
crystals of calcium carbonate are formed in sea ice in winter. During this
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formation CO2 splits off and is dissolved in a heavy cold brine, which
gets squeezed out of the ice and sinks into the deeper parts of the ocean.
Calcium carbonate cannot move as freely as CO2 and therefore it stays
in the sea ice. In summer, when the sea ice melts, calcium carbonate
dissolves, and CO2 is needed for this process. Thus, CO2 gets drawn
from the atmosphere into the ocean - and therefore CO2 gets removed
from the atmosphere", explains Dorte Haubjerg Søgaard.

The biological removal of CO2 is done by algae binding of carbon in
organic material.

Another important discovery is that every winter flower-like ice
formations are formed on the surface of newly formed sea ice. They are
called frost flowers. Dorte Haubjerg Søgaard has discovered that these
frost flowers hold extremely high concentrations of calcium carbonate,
which can have a further significant impact on the potential CO2 uptake
in the Arctic.
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processes to carbon dynamics in subarctic sea ice, Polar Biology: Dorte
Haubjerg Søgaard, David N. Thomas, Søren Rysgaard, Ronnie Nøhr
Glud, Louiza Norman, Hermanni Kaartokallio, Thomas Juul-Pedersen,
Nicolas-Xavier Geilfus. DOI: 10.1007/s00300-013-1396-3 

Ikaite crystal distribution in winter sea ice and implications for CO2
system dynamics, The Cryosphere: S. Rysgaard, D. H. Søgaard, M.
Cooper, M. Pućko, K. Lennert, T. N. Papakyriakou, F. Wang, N. X.
Geilfus, R. N. Glud, J. Ehn, D. F. McGinnis, K. Attard, J. Sievers, J. W.
Deming, and D. Barber. DOI: 10.5194/tc-7-707-2013

Frost flowers on young Arctic sea ice, The climatic, chemical and
microbial significance of an emerging ice type, Journal of Geophysical
Research Atmospheres: D. G. Barber, J. K. Ehn, M. Pućko, S. Rysgaard,

4/5

https://phys.org/tags/calcium+carbonate/
http://dx.doi.org/10.1007/s00300-013-1396-3
http://dx.doi.org/10.5194/tc-7-707-2013


 

J. W. Deming, J. S. Bowman, T. Papakyriakou, R. J. Galley and D. H.
Søgaard. DOI: 10.1002/2014JD021736

Autotrophic and heterotrophic activity in Arctic first-year sea ice:
seasonal study from Malene Bight, SW Greenland, Marine Ecology:
Dorte Haubjerg Søgaard, Morten Kristensen, Søren Rysgaard, Ronnie
Nøhr Glud, Per Juel Hansen, Karen Marie Hilligsøe. DOI:
10.3354/meps08845

Provided by University of Southern Denmark

Citation: Arctic sea ice helps remove CO2 from the atmosphere (2014, September 22) retrieved
10 May 2024 from https://phys.org/news/2014-09-arctic-sea-ice-co2-atmosphere.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

http://dx.doi.org/10.1002/2014JD021736
http://dx.doi.org/10.3354/meps08845
http://dx.doi.org/10.3354/meps08845
https://phys.org/news/2014-09-arctic-sea-ice-co2-atmosphere.html
http://www.tcpdf.org

