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Sciences (LASG IAP/ CAS) , has been coupled success ully with other climate components such as ocean and seaice
model s recently through the coupler , upon which the Flexible non-flux-correction Goba Ocean- Atmosphere-L and-
Ice climate model system (FGOAL S's) has been built. Snce the sea surface temperature (SST) and seaice distribu-
tion are predicted by the models, and the interactions between the atmosphere with the ocean and sea ice are intro-
duced in this coupled system, the smulated atmosphere circulation features may be different from those in the un-
coupled system To understand the performance of the coupled system, the smulated results, especialy for the at-
mosphere circulation diff erences between the coupled and uncoupled systems, are compared in this paper. The re-
sults reveal that the mean atmospheric circulation features as well as the seasonal variations are very smilar , which
imply that the smulated SST and sea ice distributions are in agreement with the climatic ones However there exist
some hiasesin the SST and sea ice smulation, which influence the atmosphere circulations obvioudy. For example
the tropical SST is colder ater coupling, and SST in the middie latitudes in the Southern Ocean, the North Pecific
Ocean and the North Atlantic Ocean are warmer , which cause the weaker SST extension to the high latitudes and
weaker SST meridiona gradient. The sea ice coverage around the north pole is wider while that around the South
Pole is narrower ater coupling The biases of SST and sea ice influence the lower atmosphere temperature in the
middle and high latitudes Due to the colder SST in the tropics, the tropical precipitation aong with the condensa-
tion heat in FGOAL Ssis reduced sgnificantly , which causes the colder atmosphere temperature in the middle and
upper troposphere and reduces the meridional temperature gradient compared with SAMIL. The change of meridio-
nal temperature gradient influences the strength of the mean meridional circulation and the westerly jets directly.

Though there exist the aforementioned biases in SST and sea ice smulation, the circulation and precipitation are
more reasonable than those before coupling in the Asan monsoon area, which indicates that the air-sea interactions
may reduce the smulation errors and play important roles in the mean monsoon circulation smulation It is aso
found from the comparison that the biases of SST and seaice are not only related to the weaker meridional heat flux
trangport in the ocean model and special processesin the seaice model , but also related to the underestimated total
cloud amount smulation in the atmosphere model. The biases induced by the atmosphere model , epecialy related
to the cloud and radiation processes, have great influence on the coupling performance These biases can be ampli-
fied through the interactions with the ocean and sea ice after coupling From this point , more attentions should be
paid to the cloud and radiation processes in the atmosphere model , while every component is to be updated to im-
prove the whole capabilities of the coupling system in the future

Key words climate system model , atmospheric circulation, coupling performance
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