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AmeriFlux Network Aids Global Synthesis
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MEETINGS

Global Changes in Ocean Carbon:

Variability and Vulnerability

Surface Ocean CO, Variability and Vulnerability Workshop, Paris, France,

11-14 April 2007
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The oceans have taken up approximately
half of the anthropogenic CO, emissions.
This uptake reduces climate change but also
lowers ocean pH, with the potential to dis-
rupt ecosystems. Climate change affects
ocean biology and physics and could lead
to reduced efficiency of the carbon sinks, a
process that atmospheric data and ocean
models indicate is already occurring in the

Southern Ocean. Attempts to set a baseline
stabilization target for the atmospheric CO,
concentration will ultimately depend on our
understanding and prediction of oceanic
CO, sinks. While we are now close to moni-
toring oceanic CO, uptake on decadal and
regional scales, meaningful predictions of its
future behavior are difficult. There is a criti-
cal and urgent need to better understand
the ocean processes regulating CO, uptake

and to identify research and observational
priorities for the future.

On 11-14 April 2007, over 100 scientists
from 20 countries gathered at the United
Nations Educational, Scientific,and Cultural
Organization (UNESCO),in Paris, to review
current knowledge on the magnitude, vari-
ability,and processes governing ocean
sources and sinks of carbon.The discussions
covered observations, process-based models,
and atmospheric and oceanic inversions.
This workshop was cosponsored by the
International Ocean Carbon Coordination
Project (I0OCCP), the Surface Ocean Lower
Atmosphere Study (SOLAS), the Integrated
Marine Biogeochemistry and Ecosystem
Research (IMBER), and the Global Carbon
Project (GCP) programs.

New results were presented for a global
airsea CO, flux climatology and detection of
decadal variations in oceanic partial pres-
sures of CO, (pCO,). Observations con-
ducted over more than 20 years show the
long-term pCO, increase of surface waters is



generally close to the atmospheric CO,
increase, indicating relatively constant sinks.
In recent years, significant decadal changes
in pCO, have been observed in some parts
of the ocean, e.g., in the North Atlantic and
the equatorial Pacific; however, for many
regions there are still no routine observa-
tions. Quantification of the decadal changes
of the airsea CO, fluxes has been improved
using atmospheric data, especially for the
vulnerable Southern Ocean, where oceanic
data are sparse. Presentations, posters, work-
ing group reports,and maps and tables of
the ocean carbon observation network are
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available on the meeting Web page: http://
www.ioc.unesco.org/ioccp/pC0O2_2007.htm.
A major outcome of the workshop was
the widespread recognition and strong sup-
port for sustained funding and further devel-
opment of the global observing system for
surface pCO,. The workshop resulted in
actions for developing joint synthesis papers,
establishing a standard and well-docu-
mented global surface pCO, data set, and
producing a regular atlas of surface ocean
pCO,. Regional synthesis groups were
formed to analyze the underlying causes for
variability and vulnerability in the system

and to develop plans for a sustained observing
system.

—NicOLAS METZL, Institute Pierre Simon Laplace,
Paris; BRONTE TILBROOK, CSIRO Marine and Atmo-
spheric Research, Hobart, Tasmania, Australia;
DOROTHEE BAKKER, University of East Anglia (UEA),
Norwich, UK; CORINNE LE QUERE, UEA and British
Antarctic Survey, Cambridge, UK; SCOTT DONEY,
Woods Hole Oceanographic Institute, Woods Hole,
Mass.; RICHARD FEELY, NOAA Pacific Marine Envi-
ronmental Laboratory, Seattle, Wash.; MARIA HOOD
and ROGER DARGAVILLE, United Nations Educational,
Scientific,and Cultural Organization (UNESCO),
Paris.
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