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Based on observed atmospheric CO2 concentration and an inverse method, we esti-
mate that the Southern Ocean sink of CO2 has weakened between 1981 and 2004 by
0.08 PgC/y per decade relative to the trend expected from the large increase in atmo-
spheric CO2. Results from an ocean biogeochemistry model forced by atmospheric
surface conditions from re-analysis data suggest that the Southern Ocean weakening
is caused by the observed increase in Southern Ocean winds resulting from the de-
pletion of stratospheric ozone and from global warming. Climate models project that
the increase in Southern Ocean winds will persist in the future. We estimate that the
consequences of future increases in winds include a reduction of the efficiency of the
Southern Ocean sink of CO2 in the short term (∼25 years) and possibly a higher level
of stabilization of atmospheric CO2 on a multi-century time-scale.


