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A numerical study of sulfate aerosol direct effect and its impact on the

East Asia climate
LI YANG, SONG JUAN,SUN LEI
(Jiangsu Institute of Meteorological Sciences, Nanjing 210009, China)

Abstract: The climate effects of aerosol have dragged more and more attention in recently years. For
achieving higher resolution under the limited calculated resource, the regional climate models become a
robust tool of studying the issue. The RegCM3, which is developed by the ICTP, is used in this study.
With the model, we focused on the sulfate aerosol spatial distribution and its direct radiative effect and
the effects on East Asia with the domain of Chinese mainland from December 2008 to November 2009.
The simulated results show that there are the high concentration of sulfate aerosol in Sichuan basin,
middle and east China. Affecting by the terrain, Sichuan basin always has a high sulfate concentration,
which can be as high as 27mg m™in the autumn. The direct radiative forcing presents a well relativity
with the sulfate loading. The radiative forcing has a maximum value of —2.99 W -m=in summer and the
yearly average direct radiative forcing at the tropopause due to sulfate aerosol is =2.40 W-m=, which
lead to a cooling effect on the surface and slightly restraining the precipitation. Although the tendency of
the temperature and precipitation was the same on the whole region of China, it has significant diversity
in difference areas and seasons.
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P =1 TOA FRSF5RIA/W - m™ -768 -1055 506 -736  -0.65  -73I1 269 256
Hb AR AR fk/ °C 0.04 0434 -0.127 -0.321 0.083  -0.091 0.016  -0.003
Rk Ak /mm - d” 022 -0554  -0.04 0467 -0.007 022 0144 0004
-ES TOA FRSF5RIA/W - m™ -6.01 -8.11 297  -794 089 646  -459  -2.99
Hu TR AR TR/ C -031  -034 -0065 -072 -052  -046 -0005 -0.256
k2 b /mm - d -0.86 0.056 -0.187 -0.307 0.037 0.102 0491  -0.157
®E TOA FRSF5RIA/W - m™ 409 =727 -473 544 071  -829  -2.06 -23
Hu T SRR AR/ C -047  -0.16 004 -013 -016 003 -042 -0.105
k25 b /mm - d 0.13 0.50 022  -036 -0.006 0.16  -0.19 -0.046
AP TOA fEHRIA/W - m™ -479 76  -433 593 0632 -692 278 241
Hb AR AR AR/ °C -0.173  -0.216  -0.024 -0.129  -0.163 -0.15 0.007 -0.09
Rk 284k /mm - d” -0.173 0006 0015 -0283 0007 0126 0212 -0048
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