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Fig.1 Annual mean Aerosol Optical Depth (AOD , 550 nm) over China in 2000-2010(Data from NASA)
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Fig.2 Seasonal mean AOD over China in spring (a), summer(b), fall(c)and winter(d) in 2000-2010
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Geographical and Climatological Characterization of Aerosol Distribution in China

ZHENG Xiao-bo', LUO Yu-xiang', ZHAO Tian-liang’, CHEN Juan' KANG Wei-min'

(1. Guizhou Institute of Mountainous Climate and Environment, Guizhou Key Laboratory of Mountainous Climate and
Resource, Guiyang, guiyang 550002, China; 2.Air Quality Research Division, Science and Technology
Branch, Environment Canada, Ontario, M3H 5T4, Canada)

Abstract: The demarcation line of China’s population geography, the Aihui-Tengchong Line or the internation-
ally known “Hu Line” divides China into the east and west parts, based on differences in China's population,
geography, climate and economy, all of which are closely associated with the aerosols over China. By using the
aerosol optical depth (AOD) data of MODIS during 2000 to 2010, the geographical and climatological distribu-
tions of aerosols over China are presented, and the ‘Hu Line” is found also to describe a geographic division
of aerosols over China. On the east of “Hu Line” with high population densities in the low-elevation China,
the monthly AOD varies from the peak (>0.5) during March and June to the low of around 0.3 in November
and December with an annual mean of about 0.45, mostly contributed by anthropogenic aerosols from the hu-
man activities. On the west of “Hu Line” with a sparse population in the high elevation regions, the AOD is
dominated by the naturally emitted aerosols with an annual mean of 0.25 changing between the high (about
3.0) in the period of April to July and the low (<0.2) from October to January. The positive and negative trends
in annual AOD in 2000-2010 are respectively found in the regions on the east and west of “Hu Line”. Asian
monsoon has a notable impact on the interannual variability of aerosols over the east region by modulating the
atmospheric transport and precipitation washout. Taking example of the AOD anomalies in July 2002 and 2003
for a weak and strong year of south Asian summer monsoon, compared to the 10-year mean value, the AOD
values in a weak summer monsoon year (2002) were (0.3-0.6) higher and (0.2-0.4) lower respectively in south
and north of Huaihe River. In a strong summer monsoon year (2003), the opposite AOD pattern to the weak
summer monsoon year 2002 was distributed over the east region with negative (positive) AOD anomalies in
south (north) of Huaihe River. The interannual aerosol variations in the west of “Hu Line” are strongly influ-
enced by dust emission sources in the deserts. The dust weather processes control the natural dust emissions.
The maximal AOD of 3.0 in the west China could be brought by the frequent dust storm events from April to
July.

Key words: aerosol optical depth (AOD); MODIS; the “Hu Line”; geography; climatology



