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Surface air temperature and precipitation
We assess the ability of the CMIP3 
models used for the 4th IPCC assessment 
report to simulate the climate impacts of 
Southern Annular Mode (SAM)

SST and sea ice concentrationWhat do we do?

The models simulate realistic spatial 
patterns of surface air temperature (T) and 
precipitation response to the SAM, but the 
magnitudes of the T response is 
underestimated. The simulated patterns of 
SST  and sea ice response are less realistic. 
The quality of simulation varies strongly 
between models. There is some correlation 
between model skill in simulating responses 
in different parameters, with models good 
at simulating one parameter also being good 
at simulating others. 

Results

The underestimation of the temperature 
response to the SAM means that the models 
likely underestimate the temperature 
response to future changes in the SAM. In 
boreal summer this is likely to lead to an 
underestimation of the warming over the 
Antarctic continent associated with ozone 
recovery.

Implications

Regression of monthly mean temperature anomalies on the SAM (K/hPa)
ERA-40 Multi-model average (70 runs)

Regression of monthly mean precipitation anomalies on the SAM ((mm/day)/hPa)
ERA-40 Multi-model average (70 runs)

Regression of monthly mean SST anomalies on the SAM (K/hPa)
Multi-model average (54 runs)

Regression of monthly mean sea ice concentration anomalies on the SAM (%/hPa)
HadISST Multi-model average (51 runs)

Taylor diagrams of temperature (left) and precipitation (right) response to the SAM in 
CMIP3 models compared to ERA40. Numbers in parentheses indicate RMS differences.

Taylor diagrams of SST (left) and sea ice (right) response to the SAM in CMIP3 
models compared to HadISST. Numbers in parentheses indicate RMS differences.
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