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Abstract

Snow cover is an important part of the cryosphere. The temporal and spatial changes of various
elements of the cryosphere have a great impact on climate, hydrology, biology and economic de-
velopment. Therefore, understanding the temporal and spatial variations in the elements of the
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cryosphere can better evaluate the impact of climate change, promote regional economic devel-
opment, and improve people’s production and life. Remote sensing data can obtain surface freez-
ing and thawing conditions and snow cover conditions, providing a good data basis for research.
Therefore, based on the MODIS snow cover data product, this paper analyzes the temporal and spa-
tial variation of the snow cover duration and the percentage of snow-free freezing days in the
three northeastern provinces of China, and reveals the relationship between winter temperature
and precipitation. The results show that: 1) Snow cover duration in the northwest, northeast and
southwest of the study area has a significant decreasing trend, and most other areas have no sig-
nificant changes in snow cover duration; 2) Some areas in the north-central and eastern parts of
the country have no snow accumulation. The percentage of snow-free freezing days showed a de-
creasing trend, with a significant increase in the Southwest. Winter temperature has a great in-
fluence on the change of snow cover.
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Figure 1. Geographic location of study area
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Figure 2. Spatial pattern of mean (a) duration of frozen ground with snow
cover and (b) percentage of snow-free frozen ground for period: 2001~2018
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Figure 3. Spatial pattern of changing trends for (a) duration of frozen ground with snow
cover and (b) percentage of snow-free frozen ground for period: 2001~2020
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