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Study and Analysis on Chemistry of Aerosol and Surface Snow

at Glacier 1, Tien Shan, China
Zhao Zhong-ping
(Tianshan Glaciological Station,Cold and Arid Environmental and Engineering Research

Institute,Chinese Academy of Sciences,Lanzhou 730000,China)

Abstract

Aerosols affect Earth’ s radiation budget and the regional air quality in a
significant manner, thus, aerosol research is an important study of global change. The
qualification of aerosol radiative forcing is uncertain, since azrosol mass and particle
number concentrations are highly variable in space and time. A variety of field studies
will provide a descriptive understanding of the aerosols in different regions and
regional differences in aerosol characteristics. In addition, aerosol collected over the
glaciers will' be useful for interpreting the ice core recovered there. Based on the
soluble species concentration in aerosols and surface snow at Glacier No.1, at Urumgi
river head, Tianshan Mountains, the following conclusions were obtained.

As annual mean, a total ion mass concentration of 35.14 neq sem” 'was observed
in aerosol loading. The total cations measured( ¥ +=Na +NH,*+K +Mg?*+Ca®*
=14.6 neq scm™ ') was a few smaller than that of the total measured anions( . —=Cl"~
+NO; +NO; +S04°7=20.6 neq sem™ ). NOs~, SO,2™, NO,~, NH, * 1 Ca2* are the
dominant ions in aerosols. The total ion mass concentration showed strong seasonal
differences, with 42, 40.5, 26.6, and 31.5 neq sem™! for spring, summer, fall, and
winter, respectively. The seasonal variations in Ca**, Mg?*, Na*, Cl™,and most SO,2~
concentrations were attributed to the regional Asia dust and local coarse dust.

The averaging surface snow loading varied from 74.71peq/L in winter to 237.2
Heq/L in spring, with a mean of 125.91peq/L . In spring, Ca**, Mg?*, Na*, CI™, SO,2".
and K* reached maximum, which reflected the regional Asia dust and local coarse
dust. The spring peak was pronounced for Ca?* denoting the importance of crustal
species. During this period the dust storm frequency was increased, thus the surface
snow had resolved abundant dust particles, Those soluble particles probably increased
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the concentrations of these ions.

As a whole, the soluble species in simultaneous aerosol and surface snow shows
similar patterns. This suggests that the concentrations of most species in snow reflect
changes in atmospheric composition. This finding gives us confidence in the
reconstruction of past atmosphere change using some snow data, although
post-depositional processes can alter the records of snow to some extent.

Key words:  Glacier No.1; Aerosol chemistry; Glaciochemistry
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