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Study on the Distribution and Correlation of Cloud Optical Properties and Snow
Accumulation in the Three-River Headwaters Region during the Winter Half Year

GUO Xiaoyu, CHENG Zhigang, BI Ruijun
(College of Atmospheric Sciences/Key Laboratory of Plateau Atmosphere and Environment in Sichuan Province, Chengdu University of
Information Technology, Chengdu 610225, China)

Abstract ; In order to study the relationship between cloud optical characteristics and snow distribution in the winter half
of the year in the Three-River Headwaters Region, in this paper, based on the recent 20 years of MODIS cloud top
height, cloud optical depth,aerosol optical depth,cloud cover and cloud effective radius and other optical characteristics
data and satellite remote sensing snow data, combined with characteristic vector, correlation analysis and other meteoro-
logical statistical methods, the paper analyses the Three-River Headwaters Region in the winter half of the year ( October
to April) cloud optical characteristics of spatial and temporal distribution characteristics and its correlation with the snow
area, snow water equivalent. The results show that, spatially, the cloud optical depth and cloud top height are distribu-
ted high in the south and low in the north, and their large value areas are located in the central part of Zadoi County and
eastern part of Zhiduo;cloud effective radius is high in the north and low in the south, and the large value areas are
mostly distributed in the east of Qumalai County and the west of Maduo County. Aerosol optical depth and snow water e-
quivalent are distributed high in the west and low in the east; the cloud cover and snow cover show opposite distribution
characteristics. As for the part of time , aerosol optical depth, cloud optical depth and cloud top height show an increasing
trend, while cloud effective radius, snow water equivalent, snow cover and cloud cover show a slight decreasing trend.
The correlation between cloud cover and snow cover is strong, with a correlation coefficient of 0. 7, followed by cloud op-
tical depth of 0.43,snow water equivalent and snow cover with a correlation coefficient of 0.43,and the correlation be-
tween other factors and snow cover is not significant.

Keywords : atmospheric science ;climate change ; Three-River Headwaters Region ;cloud optical properties; snow water e-

quivalent; snow cover



