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Fig. 1 Map showing the study area and spatial distribution of sampling sites
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Table 1 Comparisons of trace element (As and Hg) concentrations in snow samples from different locations
(A B2 KRR (4FE-57) As/(pg-L™) Hg/(ng'L™") SCIk AR

i1 i 2013-05/2014-04 0.02 n.v. [25]
SHEPRE e 2012-11/2015-03 1.37~1.95 60~230 [17]
L e VLR B L 2 vk 1] rEL 2011-08 n. v. 0.4~1.2 [26]
I FCBH AT L ik N 2009-12/2010-03 0.25 1.7 [27]
rEdE 25y 2003-01/2003-03 n.v. 106~162 [28]
W=k 2k mE 2013-01/2013-03 0.71 n.v. [29]
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Fig.2 MODIS data reprojection (a) and the area of snow coverage in northern Xinjiang (b)
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Fig.3 Spatial variability of As (a) and Hg (b) concentrations in northern Xinjiang snow pack
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Spatial distribution characteristics and possible sources of dissolved arsenic
and mercury in the snow pack of northern Xinjiang

LIU Xin'?, NIU Zhiying', LI Yangzi', HE Maoyong’, HUANG Huayu'?, WANG Ninglian'
(1. Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity, College of Urban and Environmental
Sciences, Northwest University, Xi’an 710127, China; 2. Northwest Institute of Eco-Environment and Resources,

Chinese Academy of Sciences, Lanzhou 730000, China; 3. State Key Laboratory of Loess and Quaternary

Geology, Institute of Earth Environment, Chinese Academy of Sciences, Xi’an 710061, China)

Abstract: Snow is an important environmental medium and can be used to reflect regional characteristics and to
trace sources of air pollution. To understand the spatial distribution and possible sources of arsenic (As) and
mercury (Hg) in snow pack, snow pack samples were collected in 58 sample sites from the northern Xinjiang,
and dissolved As and Hg concentrations were analyzed using an atomic fluorescence spectroscopy. The spatial
distribution pattern was investigated by inverse distance weighted interpolation algorithm, and the possible sourc-
es of snow pack As and Hg were tracked by using backward trajectory model. The results indicate that the con-
centrations of As and Hg were within a range of 0. 21 to 2. 69 pg-L™" and 5. 32 to 64. 09 ng-L™", respectively.
The average concentrations of the dissolved As and Hg in the snow samples were (0.70+0.46) pg-L" and
(15.94+10.49) ng-L™, respectively. The average concentrations of the dissolved As and Hg are lower than the
standard limit of Chinese surface water quality I, indicating that snow pack As and Hg were less polluted. The
inverse distance weight analysis shows that snow pack As and Hg had differences patterns in spatial distribution,
and the snow pack As and Hg were mainly influenced by the industrial coal combustion and winter heating.
Moreover, the higher concentrations of snow pack As and Hg were observed in the Junggar Basin and northern
Tianshan slope, due to the domination of heavy industries in the area. The backward trajectory model analysis
shows that the regional/local anthropogenic activities and desert sand transport are likely the sources of As and
Hg in the snow pack. However, these pollutants in surface snow were less affected by the long-range transport
of air pollution. Our study can provide important scientific insights for assessing the quality of remote ecosys-
tems and implementing air pollution control in northern Xinjiang.

Key words: snow pack; arsenic; mercury; spatial distribution; northern Xinjiang
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