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Numerical Simulation of the Aerosol Radiative Forcing
and Regional Climate Effect over China

Zhou Xiuji, LiWeiliang
(Chinese Academy o f Meleorological Sciences, Beijng 100081)

Luo Yunfeng
{Department ofGeophysics, Paking University, Beljng 100871)

Abstract Using daily direct solar radiation and sunshine duration data, we retricve the annual and
monthly mean value of 0.75 4m aerosol optical depth in China to analyze their geographical and tempo-
ral distribution. Then, we improve the China Regional Climate Model by adding aerosol radiative
effect. With this model, we estimate the acrosol direct radiative forcing and seasonal variation of climate
response to this forcing in China. The results show: Sichuan Basin is a high-value center of aerosol op-
tical depth; Wuhan and Nanjing Basin are another two high-value areas; the Tibetan Plateau is a
low-value area. In most part of China, the maximum aerosol optical depth occurs in spring, while the
minimum occurs in different seasons for different areas. The values of acrosol direct radiative forcing
are between -5.3 W/ m?and -13 W / m®. Aerosol direct radiative forcing is larger in spring and sum-
mer, and smaller in autumn and winter. In winter, it is larger in the south than in the notth, and the vice
versa in the summer. The geographical and temporal distribution pattern of aerosol radiative forcing is
generally consistent with that of aerosol optical depth. The surface temperatures are generally reduced
in China continent due to the effect of aerosol. Two areas are most remarkable: one is from Sichuan Ba-
sin to the middle reaches area of the Yangtzi River, the other is from the north Tibetan Plateau to the
Hetao area. The changes in these two arcas are -0.4°C and —0.5°C, respectively. Climate response varies
with seasons. The surface temperature varies not only with the change of radiative forcing, but also with
general circulation.
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