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Influence of Convective Parameterization Schemes
on Climate Numerical Simulation

Cheng Anning, Chen Wen and Huang Ronghui
Unstitute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100080)

Abstract In this paper. a 5-level AGCM is used to examine and compare the influence of three
kinds of conveclive parameterization schemes (Manabe’s scheme, Kuo’s scheme and
Arakawa—Schubert {A—S) scheme} on the numerical simulation of global climate. The results of numer-
ical simulations show that there are large differences among the global rainfalls simulated by using these
three kinds of cumulus parameterization schemes, The obvious differences are in Easl Asia, Neorth
America and North Africa, and the differences in summer are larger than those in winter, Compared
with the observations, the monsoon rainfall in East Asia, simulated by using Kuos scheme is better
simulated, while the rainfall in the tropical wesiern Pacific, the tropical Indian Ocean and North
America can be well simulated by using A—S’s scheme, However, the characteristics of the summer
monsoon rainfall cannot be simulated by using Manabe’s scheme. Moreover, it may be seen from the
numerical simulation of circulation, the circulation structure over the middle and high latitudes during
the Northern Hemisphere winter and summer can be simulated by using these three kinds of cumulus
parameterization schemes, However compared with the observations, the splitting process of polar vor-
tex and the circulation systems over the middle and high latitudes and East Asia in winter can be well
simulated by using Kuo’s scheme, while the circulation systems over North America and the pacific
subtropical high in winter and summer can be well simulated by using the A—S8's scheme. Beside, there
are also larger differences among the descriptions of heating and waler vapor fields with these three
convective parameterization schemes, The features of heating and water vapor described by using A-S's
scheme are different from that described by using Kuo and Manabe’s schemes, which may show that
A—S’s scheme can reflect the characteristics of strong convective activities, Although the characteristics
of healing and water vapor described by using Kuo's scheme is the same as that described by using
Manabe’s scheme in some aspects, the heating due to the convective system described by using Kuo’s
scheme is stronger than that described by using Manabe’s scheme in the subtropical region to the south
of 30°N.

Key words covective paramenteization scheme  climate numerical simulation  rainfall



