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Temporal and Spatial Variations of Snow Cover and Its
Impact on Runoff in Xilin River Basin
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Abstract: The snowmelt runoff is an important water resource in the steppe basin in the cold and arid region.
The melting of snow and ice has a significant influence on the runoff. We used daily runoff data from 2000 to
2013 for hydrological stations in the Xilin River Basin, average daily temperature, rainfall, snow depth data in Xilin-
hot Meteorological Station from 2000 to 2015 and MOD10A2 snow product data, to analyze the characteristics of
snow cover and snow depth in the Xilin River Basin, the correlation between meteorological factors and snow cover,
snow depth, and the influencing factors of runoff. The results show that the snow cover area and snow depth in
the study area are single peaks, in winter, snow cover and snow depth all reached the maximum, followed by
spring and autumn and minimum in summer. With respect to the interannual changes, the snow area, snow
depth showed an overall increasing trend, in which the snow cover area of winter increased significantly. The
correlation between the meteorological factors and snow cover in the study area shows that the main factors
affecting the snow depth and snow cover are the temperature, wind speed and sunshine duration during the
snow cover, in the snowmelt period, the temperature and precipitation are the main factors affecting snow
depth and snow cover. The influence of air temperature on runoff is the most significant, and there is also a
strong correlation between snow cover, snow depth and runoff, which indicates that the change of snow
cover also affects the runoff. It is of great significance to study the dynamic change of snow cover and its
influence on the runoff in the grassland drainage area of the cold and arid region, water resources manage-
ment, agriculture and animal husbandry development and disaster prevention.
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