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Fig. 5 Spatial distribution (a) and trend (b) of boundary layer height in winter during 1980 to 2019
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Fig. 7 Correlation between average winter snow depth and boundary layer height during 1980 to 2019
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Fig. 8 Interannual variation and trend of winter snow depth
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Response of atmospheric boundary layer height to snow cover in winter in
Gurbantunggut Desert and its surrounding areas
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Abstract: The Gurbantunggut Desert is the only desert in China with long-term snow cover in winter. In such a
special geographical environment, the temporal and spatial variation of winter snow depth and boundary layer
height over the desert and its surrounding areas are not clear. To explore its temporal and spatial variations and
relationships, this paper compiled 2014—2019 SMMR (Scanning Multichannel Microwave Radiometer) , SSM/
I (Special Sensor Microwave/Imager) , SSMI/S (Special Sensor Microwave Imager/Sounder) passive micro-
wave snow depth data, snow depth observations in the hinterland of the Gurbantunggut Desert, and boundary
layer height data from the Fifth Generation ECMWF Reanalysis, for the analysis of the temporal and spatial vari-
ation of winter snow depth and boundary layer height in desert and its surrounding areas, using trend analysis
method and Pearson correlation analyses are analyzed. It provides a reference for understanding the impact of
Gurbantunggut Desert snow on regional atmospheric boundary layer. The results show that the annual average
winter snow depth in the Gurbantunggut Desert and its surrounding areas is 8. 45 cm, showing a deep snow cov-
er in the northeast and south as a whole, and a shallow snow cover in other areas. The snow cover gradually de-
creases from the center of the desert to the surrounding areas. The snow depth in the Gurbantunggut Desert and
its northeast and south adjacent areas shows a rising trend, while the remaining areas show a downward trend.
The average annual height of the boundary layer in the Gurbantunggut Desert and its surrounding areas in winter
is 105. 54 m, which is high in the southeast and northwest, and shallow in the central, northeast and southwest
desert area. The height of the boundary layer in the desert and its surrounding areas increases while that in other
areas decreases. The winter snow depth in Gurbantunggut Desert is negatively correlated with the spatial and
temporal changes of the atmospheric boundary layer height, of which 93. 17% of the desert areas are negatively
correlated, with an average correlation coefficient of —0. 32, the highest of —0. 58, and a spatial correlation coef-
ficient of —0. 42 (P<0. 05).

Key words: Gurbantunggut Desert; snow depth; atmospheric boundary layer height; time and space distribution
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