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Decrease in the Atlantic overturning does not
significantly impact oceanic CO2 uptake over century
timescales
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Recent modeling studies have shown that anthropogenic climate change will have a
negative effect on the CO2 uptake by the ocean. It has been suggested that the pro-
jected weakening of the Atlantic Meridional Overturning Circulation (AMOC) would
contribute to this effect. In this study, we propose to evaluate the impact of land-ice
melting and associated AMOC weakening on carbon uptake using state-of-the art cou-
pled climate and biogeochemistry models. We compare two scenarios with different
freshwater forcing and AMOC. By isolating the different effect of salinity, temper-
ature and sea-ice cover, we find that opposing processes tend to limit the effect of
AMOC weakening on carbon uptake. Salinity, temperature and sea-ice cover changes
due to land-ice melting and AMOC changes tend to increase CO2 uptake and oppose
the AMOC weakening effect on circulation and biology that decrease the CO2 uptake.
In this model, on a century time scale changes in the AMOC due to land-ice melting
have a moderate influence on the CO2 uptake.


