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Fig. 1 The boundary of the arid areas of Northwest China and spatial distribution of meteorological stations
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Fig. 3 Spatial distribution of the trends of annual snowfall amount (a), occurrences of snowfall (b), the extreme snowfall

3

amount (¢) and occurrences of the extreme snowfall (d) in the arid areas of Northwest China during
the period of 1971—2010 (P<0. 05 is considered statistically significant)
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Fig. 8 Percentage change in annual snowfall amount (a), occurrences of snowfall (b), extreme snowfall amount (c¢) and

occurrences of extreme snowfall (d) between baseline time period and 2050s under RCP4. 5 climate scenario
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The change features and future trend of snowfall and extreme snowfall
in the arid areas of Northwest China

ZHAO Qiudong'?, ZHAO Chuancheng’, QIN Yan', CHANG Yaping'’

(1. Key Laboratory of Ecohydrology of Inland River Basin , Northwest Institute of Eco-Environmental and Resources, Chinese
Academy of Sciences, Lanzhou 73000, China; 2. State Key Laboratory of Cryospheric Sciences, Northwest Institute of
Eco-Environmental and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 3. College of Geography
and Environmental Engineering, Lanzhou City University, Lanzhou 730070, China; 4. College of

Resources and Environment Sciences, Xinjiang University, Urumgqi 830046, China)

Abstract: Snowfall is a critical part of the hydrological system and strongly impacted by climate change in the
arid areas of Northwest China. This study uses the daily meteorological observations of 89 stations and IPCC-
CMIPS5 climate scenario data to estimate historical spatial-temporal variations of snowfall and extreme snowfall,
mechanisms of response to climate change and future change trend across the arid areas of Northwest China. The
results indicated that the annual snowfall amount shows a significant increasing trend, although the obvious de-
cline in occurrences of snowfall during past 40 years (1971—2010). The occurrences of extreme snowfall only
accounts for smaller than 3% of that of snowfall, while contribution of extreme snowfall to annual snowfall
amount accounted as high as 25%. And the increases in amount and occurrences of extreme snowfall were con-
sidered to be the main causes of the increase in annual snowfall amount. The significantly warmer temperatures
(3.3 C) for snowfall extremes compared to other snowfall event were observed in the arid areas of Northwest
China. And the mean snowfall intensity is expected to increase as temperatures when the air temperature is be-
low 1 C according to the Clausius-Clapeyron relationship. So the climate warming was considered to be the
main course of the increase in extreme snowfall. The projected result indicates large reductions in the ensemble
mean of occurrences of snowfall across the arid areas of Northwest China under RCP4. 5 climate scenario. The
annual snowfall amount will reach its tipping point at (2040+5) , while the amount and occurrences of extreme
snowfall will reach their tipping point at (2060+5). By the mid-21st century (2050s) , declines in occurrences of
snowfall were projected for all stations. The mean annual snowfall amount is predicted to decrease by 5%, while
the amount and occurrences of extreme snowfall have slight increases of 2% and 4% compared with the baseline
period, respectively.

Key words: the arid areas of Northwest China; snowfall; extreme snowfall; climate change; future projection
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