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A Numerical Study on Temporal and Spatial Variations of
Anthropogenic Sulfate Column Burden over Eastern Asia

Wang Xihong and Shi Guangyu

{nstitwte of Armospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract A three—dimensiona) regional Eulerian model of sulfur iransport is used 1o investigate
temporal and spatial variations of anthropogenic sulfate column burden over Eastern Asia during
mid—1990s on the base of recent emission data of anthropogenic sulfur dioxide (SO.) at a horizontal
tesolution of 12 % 1%, The simulated results indicate anthropogenic 80, emission in China, especially in
castern China which is a fast economically developing region, have been one of the major contributions
to Easiern Asia and global total emission, Human activities in Eastern Asia resuli in a rapid increase in
sulfate column burden not only in pollution areas but also in offshore water, Anthropogenic column
sulfate distribution has obvious seasonal and spatial pattern. The relatively large magnitude of
summer{ime sulfate column loadings move to the north of China as compared with wintertime. In pollu-
tion area, 2 peak loadings of monthly sulfate are found to occur in September and May respectively and
the maxima loadings in September, In terms of vertical distribution, the amount of sulfate is found in
the bottom 4 km and the concentration decreases with height. In offshore water, the anthropogenic
sulfate burden which show the magnitude of transport from eastern China is higher in aytumn and win-
ter than that in spring and summer, In Tibetan Plateau, only one peak loadings is found, maximum oc-
curs in summer and minimum in winter. In winter, the sulfate concentration decrease with height over
Tibetan Plateau; bul in summer, (he maxima concentration occurs in the height of 300 m due to sulfare
convergence in the lower t(roposphere. In the meanwhile, anthropogenic sulfate concentration at each
level over the Tibetan Plateau in summer are almost a factor of 10 higher than that in winter because of

strang upwelling motion of sulfate to the upper troposphere.

Key words: East Asia; anthropogenic sulfate acrosol; column burden



