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Fig.2 The change of snow cover rate in the CTMR
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Fig.3 Temporal and spatial distribution, change trend and significance distribution of snow cover phenology parameters in
the CTMR
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Fig. 4 Changes and trends of snow cover phenology parameters at different altitudes in the CTMR
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Fig.7 Correlation and significant area distribution of snow cover phenology parameters and meteorological factors
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Abstract: Due to the lack of studies on phenological evolution and driving factors of snow cover in the Chinese
Tianshan Mountainous Region (CTMR) , this study calculated the number of Snow Cover Days (SCD) ,
Snow Onset Date (SOD) and Snow End Date (SED) in the CTMR in each hydrological year on a pixel-by-
pixel basis based on the daily cloud—{ree snow area products of MODIS from 2002 to 2017. Then combined the
temperature and precipitation data to analyze the temporal and spatial characteristics of snow phenology and its
response to topography and climate change. The results were followed: The spatial distribution of snow phenol-
ogy in the CTMR was different. SCD presented a distribution pattern of high in the west and low in the east,
high in the north and low in the south. In high-altitude areas, SOD was earlier and SED was later. SOD in the
central and western regions showed an advance trend, in which the advance trend in Bayinbulak prairie was obvi-
ous. The delayed SOD happened in southwest slope, north slope and eastern region. And the delayed SED oc-
curred in the middle and ridgeline areas. Below 5 000 m asl, the average gradients of SCD, SOD and SED with
altitude were 4.93 d/100 m, -1.64 d/100 m and 2.94 d-1.64 d/100 m, respectively. The growth trend of SCD
reached the maximum at 2 500-3 000 m, and that of SED gradually decreased with the increase of altitude. The
response of SED to topographic change was similar to that of SCD, but the impact of altitude on SED was
weaker than that of SCD. The warming and wetting in autumn were the main reason for the postponement of
SOD in the CTMR. And the warming in spring can promote the advance of SED, while wetting in spring can
contribute to the postponement of SED. This study can effectively monitor the SOD and SED, reveal the cli-
mate change, and provide significant information support for the prediction of river runoff and the early warning
of natural disasters such as flood and debris flow.

Key words: Snow Phenology; Topography; Climate Change ; Chinese Tianshan Mountainous Region



