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The role of stratospheric dynamics in past and projected future long-term changes of the Southern Hemisphere
climate is examined with a special regard to the oceanic carbon uptake, by comparing results from two sets of
simulations performed with the high-top version and the low-top version of the CMCC-Carbon Earth System
Model. An improved description of the stratospheric dynamics results in weakened (∼20% to 25% ) annual-mean
Southern Ocean air-to-sea carbon fluxes in the 1990-2005 period, with implications for the global ocean carbon
uptake. Simulated changes in the Southern Hemisphere climate are reproduced in both model simulations and are
consistent with numerous previous studies. However, the low-top model is unable to fully capture the observed
stratospheric cooling, because the component associated with the changes in stratospheric circulation is missing.
Smaller trend of the stratospheric polar vortex found in the low-top model (in response to stratospheric ozone and
GHG changes) is followed by a smaller trend of the poleward- shifted tropospheric jet in the troposphere. The latter
implies smaller (∼10%) wind stress increase in the November to February season and a smaller projection on Sea
Level Pressure changes. Our results point out the importance of including a proper representation of stratospheric
dynamics, at least with a certain degree of detail, in order to obtain more reliable long-term climate simulations
and projections in the Southern Hemisphere circulation patterns and air sea fluxes.


