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Responses of JAP AGCM to Global SST Anomalies
—— An Equivalent Study of COyrinduced Climate Changes

Wang Wangiu Zhang Xuechong Zeng Qingcun
(fnstitute of Awmospheric Physics . Chinese Academy of Sciences . Befjing 100080 )

Abstract

The twolayer atmospheric general circulation model of the Institute  of Atmospheric
Physics ( IAP AGCM) is used to study climate changes caused by global sea surface
temperature (SST) anomalies. As indicated by Ramanathan (1981), changes in the solar con-
stant » in the carbon dioxide concentration and in sea surface temperatures have the same effects
to the atmospheric cnergy budgets . The control integration (referred as to C} is obtained by
prescribing SSTs according to the observed climatology . In this work » (wo anomalous integra-
tions with SSTs respectively increased and decreased by 4 T are carried out and referred us
I an D.

Increases of the surface air (emperatures in the winter hemisphere are larger than those in
summer hemispherc due to the snow-albedo and lapserate feedbacks and the minimum
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exists in the pelar region of the summer hemisphere .

Although the global mean total cloud amount is reduced in the higher-SST integration. the
amount of cloud type | {CL,} formed by middledevel or penetrative convection is increased with
increases of S8Ts. especially in the tropics. CL, makes radiative components compensate each
other by reducing the absorption of the solar radiation and emission of the infrared radiation of
the earth-atmosphere system .

Global mean precipitation increases by 18% when the SSTs increase by 4 C . Large scale
converging is attributed to the changes of precipitation. The time-latitude section of zonal mcan
changes in precipitation shows a band structure like the variation of the precipitation itself.

Although the global and zonal means in our experiment are similar to those in the experi-
ment of Mitchell et al ., the regional distributions are very different from each other .
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