A rapid decrease of the carbon sink in the North Atlantic subpolar gyre:
results from the SURATLANT Program (1993-2006)
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Since 1993, regular sea surface water sampling for both
hydrological and carbon parameters has been conducted in the
North Atlantic subpolar gyre:

v 3 to 4 times a year along the same track, between Iceland
and the Newfoundland
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The analysis is focused on the open ocean region
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Analysis over the period 1993-2006
Extended results of Corbiére et al., 2006

The TA concentrations decreased since 2001
Rapid decrease observed in Summer 2003 and
2005 maybe related to coccolithopore blooms
[Raitsos et al., 2006]

The DIC concentrations appeared
relatively stable over 13 years
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The fCO,°° evolution is mainly controlled by sea surface warming, up to 2°C since 1993 and results
in a large changes for the air-sea CO2 fluxes
The increase of oceanic fCO, appears faster than in the atmosphere
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Synthesis view of the decadal variations of fCO,°°
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The winter trend results is faster in recent
years compared to estimates between
1972-1989 based on winter fCO,
reconstruction [+1.5 - +3.2 patm.yr', Omar
and Olsen, 2006]

The summer trend is in very good
agreement with the value derived by
Lefevre et al [2004] for the same months
and suggests that the fCO,°¢ growth rate in
the NASG is lower in summer than in winter

A modelling view
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As opposed to the trends deduced from d
observations, global biogeochemical 4
ocean models estimate an increase of
the carbon sink for the recent years. 0 i
CARBOOCEAN simulations need to be )
seriously validated against ocean -4
carbon systems measurements (not only q
fCO, but DIC and TA as well). -8
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CONCLUSION

Since three decades, observations show that the carbon sink decreased significantly in
the high latitude of the North Atlantic. The fCO,° decadal rate is faster in recent years
compared to estimates between 1972-1989. The origin of this change is likely related to
an advection of water masses from temperate latitudes into the Irminger Sea.

Estimating this dramatic carbon sink change represents an important challenge for both

atmospheric and oceanic models. This also highlights the need for continuing long-term sea surface ocean observations of
carbon properties (DIC, TA and fCO,) and through syntheses as proposed in CARBOOCEAN investigate both interannual and

decadal variability of the oceanic carbon pumps in the entire North Atlantic.
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alculated CO, data are available at http://www.carboocean.org
© The measured fCO, data from AOML are available at http://www.aoml.noaa.goviocd/ged!
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