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grid distribution map
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Fig. 4 Comparison of observational data and climate model simulations from 1979 to 2014 : temperature (a) ; precipitation (b)
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The trend of precipitation change in Xinjiang from 1995 to 2100 under different SSPs-RCPs scenarios
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Spatial and temporal patterns of snow depth in Xinjiang:
insight from CMIP6 climate models

ZHANG Qingjie', TAO Hui’, SU Buda’, DOU Tingfeng*, JIANG Tong'

(1. School of Geographical Science / Institute for Disaster Risk Management (iDRM) , Nanjing University of Information Science &
Technology, Nanjing 210044., China; 2. State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology
and Geography, Chinese Academy of Sciences, Urumqi 830011, China; 3. National Climate Centre, Beijing 100081,
China ;4. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The change of snow depth plays an important role in the surface water heat balance. Five global cli-
mate models from Phase 6 of the Coupled Model Intercomparison Project (CMIP6) with relatively complete sce-
narios are selected to evaluate the simulation ability of the climate model in simulating the snow depth in Xinji-
ang by comparing the long time series data sets of the snow depth in Xinjiang from 1979 to 2014. The change of
snow depth in Xinjiang during 2021—2040 (recent period) , 2041—2060 (middle period) , and 2081—2100
(late period) relative to the base period (1995—2014) under different SSPs-RCPs scenarios in the future is also
estimated. Temperature and precipitation have an important impact on the change of snow depth, so the change
trend of temperature and precipitation in Xinjiang to the end of the 21st century is also analyzed. The results
show that: (1) The correlation coefficients between the snow depth data simulated by the revised climate model
and the observed data are all above 0. 8, and the results from January to March are more consistent with the ob-
served data. The climate model can basically reflect the basic characteristics of annual variation of snow depth.

The spatial distribution of snow depth simulated by the climate model has similar characteristics with the ob-
served data. (2) Temperature and precipitation will rising volatility under different scenarios in the future, the
increase of temperature is relatively obvious, reaching 0. 43 C- (10a) ', while the increase of precipitation is
0.63 mm-* (10a)™". (3) In general, the climate of Xinjiang in the future will show a warming and wetting trend.

The average snow depth in Xinjiang will increase in different periods in the future. Under SSP1-1. 9 scenario,
snow depth will increase in most northern regions in the near, middle and late 21st century. Under SSP1-2. 6 sce-
nario, the snow depth in the northern Altai Mountains will decrease in the recent century, but will increase in the
middle and end of the 21st century. Under SSP2-4. 5 scenario, the snow depth in eastern China will increase in
different periods in the 21st century, while the snow depth in most of northern and central China will decrease in
different periods. Under SSP3-7. 0 scenario, the snow depth in north and southwest China will generally de-
crease, while the snow depth in eastern China will generally increase in different periods in the 21st century. Un-
der the SSP4-3. 4 and SSP4-6. 0 scenarios, the snow depth in southwest Kunlun Mountains will generally de-
crease in different periods in the 21st century, while the snow depth in eastern Kunlun Mountains will generally
increase. Under the SSP5-8. 5 scenario, the snow depth will generally increase in the northern Altai Mountains
and eastern regions.

Key words: SSPs-RCPs; CMIP6; snow depth; forecast; Xinjiang
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