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The Southern Ocean, with its large surface area and vigorous
overturning circulation, is potentially a substantial sink of
anthropogenic CO, (refs 1—4). Despite its importance, the
mechanism and pathways of anthropogenic CO. uptake and
transport are poorly understood. Regulation of the Southern
Ocean carbon sink by the wind-driven Ekman flow,

mesoscale eddies and their interaction is under debate> %78,
Here we use a high-resolution ocean circulation and carbon
cycle model to address the mechanisms controlling the
Southern Ocean sink of anthropogenic CO.. The focus of our
study is on the intra-annual variability in anthropogenic CO-
over a two-year time period. We show that the pattern of
carbon uptake is correlated with the oceanic vertical
exchange. Zonally integrated carbon uptake peaks at the
Antarctic polar front. The carbon is then advected away from
the uptake regions by the circulation of the Southern Ocean,
which is controlled by the interplay among Ekman flow,
ocean eddies and subduction of water masses. Although
lateral carbon fluxes are locally dominated by the imprint of
mesoscale eddies, the Ekman transport is the primary
mechanism for the zonally integrated, cross-frontal
transport of anthropogenic CO.. Intra-annual variability of
the cross-frontal transport is dominated by the Ekman flow
with little compensation from eddies. A budget analysis in
the density coordinate highlights the importance of wind-
driven transport across the polar front and subduction at the
subtropical front. Our results suggest intimate connections
between oceanic carbon uptake and climate variability
through the temporal variability of Ekman transport.

To read this story in full you will need to login or make a
payment (see right).

ARTICLE LINKS

Figures and tables
Supplementary info

SEE ALSO
Editor's Summary

ARTICLE TOOLS

Send to a friend

Export citation

Export references

Rights and permissions

Order commercial
reprints

Bookmark in Connotea

SEARCH PUBMED FOR

T. Ito
M. Woloszyn
M. Mazloff

open innovation
challenges

Novel Approaches to
Protecting Maize from
Insect Damage

“# Deadline: Jan 31 2010
ks
Wil Reward: $20,000
USD
The Seeker is looking for novel
approaches to protecting maize from
insect damage. This Challenge re...

Optimizing Sub-cellular
Localization Tags

<k, Deadline: Jan 31 2010
= Reward: $20,000
USD

The Seeker is looking for methods to
optimize sub-cellular localization
tags for protein expression....

More Challenges

Powered by: Q;; INNOCENTIVE

naturejobs

Regulatory Associate /
ialist- DRA 1i

Pr ur

Compliance)

Novartis Healthcare Private

Limited

Hyderabad India

http://www.nature.com/nature/journa /v463/n7277/full/nature08687.html

Page 1 of 2

1/7/2010



Access : Anthropogenic carbon dioxide transport in the Southern Ocean driven by Ekman... Page 2 of 2

Nature ISSN 0028-0836

Research Assistant © 2010
Professor, Post-Doctoral EISSN 1476-4687 Nature
Fellow, Statistical About NPG
Genetic Analyst, and Contact NPG
Scientific Programmer RSS web feeds
Positions in Statistical Help
Human Genetics Publishing Group,
University of Michigan Privacy policy i/[il:;‘ﬁ:[:’f
Ann Arbor, Michigan, USA Legal notice Publishers
. . Accessibility statement Limited. All
More science jobs Rights Reserved.
Post a job for free E::ﬁi:jljl:vs %}1133\%1"[0 fﬁ%"?ﬁﬂp’
N CrossRef and COUNTER

Nature Asia
Nature Education

Search: go

http://www.nature.com/nature/journa /v463/n7277/full/nature08687.html 1/7/2010



