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Spatiotemporal variations of snow cover and its influencing factors in upper-middle reaches of the Yalong River
from 1979 to 2018 / WU Nan', ZHANG Ke'?**, GUAN Xiaoxiang', FENG Jin'”, HUANG Yinghou'?, ZHANG
Qinuo'?, LI Yunping'? (1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098 , China; 2. State
Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China;
3. Yangize Institute for Conservation and Development, Hohai University, Nanjing 210098, China; 4. China Meteorological
Administration-Hohai University Joint Laboratory for HydroMeteorology Studies, Nanjing 210098, China)

Abstract: Based on snow depth satellite data and gridded observed precipitation and air temperature data from 1979 to
2018 in the upper-middle reaches of the Yalong River, the spatiotemporal distribution of snow cover and its influencing
factors were analyzed. The correlation analysis method was employed to assess the correlation of the snow depth with
climatic factors ( precipitation and air temperature) and terrain factors ( elevation, slope, and aspect) , and the contribution
rate of each factor to the spatial distribution of snow depth. Trend analysis was conducted to investigate the temporal
changes of snow depth and climatic factors. The results show that the contribution rates of precipitation, air temperature,
elevation, slope, and aspect to the annual mean snow depth are 0. 218, 0. 453, 0. 206, 0. 080, and 0. 043, respectively,
with the contributions of climatic factors to the spatial variability of snow depth being higher than those of terrain factors.
Snow cover duration in the upper-middle reaches of the Yalong River usually spans from October to May of the next year. In
this period, annual mean snow depth in most of the study area shows an insignificant decreasing trend, while annual
precipitation and annual mean air temperature show significant increasing trends, especially in the northwest and southeast
of the study area. The correlation coefficient of snow depth with precipitation across this region is mostly positive,, while the
correlation coefficient with air temperature is generally negative. Meanwhile, there are high correlations between snow depth

and climate factors in the middle and lower parts of the study area. Air temperature has the highest correlation with snow
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depth, followed by elevation, slope, precipitation, and aspect.

Key words: upper-middle reaches of the Yalong River; snow cover change; climatic factor; terrain factor; trend analysis;

correlation analysis
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Fig.1 Geographical location of study area
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Fig.2 Spatial distributions of long-term annual mean snow depth and its influencing factors during snow cover period
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Fig.3 Interannual variations of snow cover characteristics
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