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Influence factors of snow change in Lake Bosten Basin
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Abstract; Snow is the major water source of rivers in the arid areas in the northwest. Its temporal and spatial variation is one of the
sensitive factors responses to global change in the lake. This paper, using MODIS Snow Cover, Surface Temperature, SSM/1 Snow
Depth, DEM and other data with the help of spatial and statistics analysis function of GIS, analyzes the temporal and spatial varia-
tion regularity of snow cover and snow depth of Lake Bosten Basin, and studies their relationships with the influencing factors. The
results show that monthly average of snow cover and snow depth start to rise from August, reach a maximum until January, and then
decline to a minimum in July, while the maximum snow depth appears in March. The correlation coefficients of snow cover, snow
depth and surface temperature, are —0.878 and —0.853, respectively, while the coefficients are —0.626 and —0.791 between
snow cover, snow depth and elevation. The maximum snow depth is significantly affected by the altitude with a steep step effect.
From December to August, the snow depth is reducing with time, and the steep step is moving towards the high altitude, while the
situation is totally opposite from September to November. The snow depth amplitude of one segment elevation response to the impact
of aspect on snow depth, and the influence is greater while the amplitude is wider. Simultaneously, the amplitude, as a character-
istic, moves from low altitude to high and then to low again. This study plays an important role in understanding characteristics of
snow in Lake Bosten Basin. It will also provide important references for other studies, such as the simulation of snowmelt runoff.
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Fig. 3 Monthly average snow cover area, snow depth and maximum snow depth for years
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Tab. 1 Maximum snow depth from 2000 to 2008

HAy 2000 4E 2001 4F 2002 4E 2003 4F 2004 4E 2005 4E 2006 4 2007 4E 2008 4

1 A 27.65 29.54 26.32 25.78 26.70 26.79 28.13 25.75 27.06
2 A 27.33 30.56 25.76 26.83 27.62 29.16 30.74 23.22 26. 66
3H 31.41 29.38 28.42 27.73 27.28 28.84 32.73 24.16 23.83
4 A 24.69 21.10 21.64 20.77 20.25 19.40 26.36 15.79 17.09
5H 14.61 13.69 17.26 16.11 14.80 12.06 12.42 11.41 10. 69
6 A 9.26 9.95 12.86 3.97 8.56 6.98 9.67 7.84 6.86
7H 4.17 6.36 0.00 4.34 3.98 6.52 1.29 1.80
8 H 4.46 3.76 0.00 4.59 6.71 6.81 5.00 7.00
9 H 7.46 7.23 5.64 6.29 6.60 8.56 6.38 6.58
10 A 7.69 9.12 7.83 8.27 7.93 8.77 6.76 10. 15
11 A 16.78 14.91 10.57 13.02 11.77 15.82 12.21 14.91
12 A 25.19 18. 60 21.05 23.01 20.43 24.27 20.96 21.13
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Fig. 4 Relationships between snow cover distribution and surface temperature(a) , elevation(h)
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Fig. 6 Distribution of monthly average snow depth for

years in different elevation zones
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