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Observational and modeling studies have shown the impact of changes in Antarctic stratospheric ozone on
tropospheric climate in austral spring and summer. In the future, effects of increasing greenhouse gases and ozone
depleting substances oppose each other. Projections show potential impact of ozone recovery on precipitation,
carbon uptake in the Southern Hemisphere ocean, Antarctic ice sheets and Southern Hemisphere sea ice. In order
to quantify properly the tropospheric impacts of ozone recovery, future Antarctic ozone changes in the upper
troposphere lower stratosphere region and the role (if any) of increasing greenhouse gases in ozone recovery need
to be evaluated. To do so, we use the National Center for Atmospheric Research′s Community Earth System
Model, CESM, with the high-top version of the atmospheric component, CESM(WACCM), which is a fully
coupled chemistry climate model. Three climate change scenarios (RCP2.6, RCP4.5 and RCP8.5) of 3 simulations
each from 2005 to 2065 are analyzed.
In scenario RCP2.6, the largest ozone recovery is simulated in October and November at 50hPa and it is followed
by the largest response in temperature in November and December at 70hPa. While the response in RCP4.5 in
ozone and temperature is almost identical to that in RCP2.6 in the upper troposphere and lower stratosphere
region, scenario RCP8.5 shows significantly stronger ozone recovery and warming than the other two scenarios,
particularly in November and December at 70hPa in ozone and 100hPa in temperature. We show that this is due
to larger amounts of methane in RCP8.5 compared to the other two scenarios, which reduces catalytic ozone loss
locally. Differences across scenarios in advection of ozone from the source region in the tropical stratosphere do
not play a significant role.


