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Here, a fully coupled model run at multiple resolutions from coarse to eddy resolving, driven by observed atmospheric and fixed CO2 concentration is used to investigate the role of ocean eddies in modulating the Southern
Ocean response to greenhouse gas forcing. The purpose of this study is to examine how resolved ocean eddies
impact the simulation of large-scale climate variability of the Southern Ocean, use local feedback mechanism
to investigate the discrepancies between the atmospheric and ocean models and to isolate how Southern Ocean
regional climate changes and affects global climate by which changing ocean dynamics impacts polar climate.
The high-resolution versions of the model show an increase in eddy kinetic energy after applying climate change
scenario correspondingly effect fluctuations in the dominant mode of Southern Hemisphere atmospheric variability, the Southern Annular Mode (SAM). At all resolutions the model captures the temperature response to the
greenhouse gas forcing is characterized by enhanced warming north of 45[U+F0B0]S. However, in the coarseresolution implementation of the model the response to sea surface temperature is inconsistent with the eddy resolving model especially for the south of the Antarctic Circumpolar Current. This response is showing that eddies
do play an important role especially for the southern flank of ACC where Antarctic sea-ice is intimately coupled to
the atmosphere-ocean processes over the Southern Ocean. Also, the Antarctic sea-ice fraction for coarse resolution
model is larger than eddy resolving simulations, which mostly accounts for the significantly larger sea-ice loss,
and leads greater surface temperature increase for the LR version. Our results provide a useful insight into the contributions of GHG forcing and the seasonal SAM to the historical SO SST trends and help identify a combination
of model characteristics that favors simulating a 1941–2014 SO cooling by eddy resolving model similar to the
observed SST trend but the magnitude of this cooling is quite different in the atmosphere and ocean models for the
same period.

