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Fig.1 Glacier distribution in the Belt and Road areas (the numbers in the figure are RGI partition numbers)
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Fig.2 Spatial distribution of variations in glacier in Eurasia from 1975 to 2005
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Table 1 Annual mean glacier mass balances in Eurasia
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Table 3 Variations of permafrost over the world
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Fig.3 Interannual variations of mean snow depth (a) and maximum snow depth (b) in Eurasia and Arctic'
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Fig.4 The Arctic sea ice extent anomaly in 1979-2019 (relatived to the 1981-2010 mean values)
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Fig. 5 Lakes with ice formation in the Belt and Road areas
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Table 4 Glacier runoff in mountains in western China
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Cryospheric Changes and Their Impacts on Water Resources in the
Belt and Road Regions”
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Abstract: "Belt and Road" regions include Asia, Europe and eastern and northern Africa, with a wide spatial
distribution. The cryosphere is undergoing rapid changes in the Belt and Road regions with global warming, and has
an important impact on water resources, ecosystems and Arctic waterways in these regions. This article reviewed
recent cryospheric changes and associated impacts on water resources in the Belt and Road regions during the last
decades. The main cognitions are as follows: (D Most glaciers are shrinking and glacier mass balances are most
negative, but there are regional differences in the changes of glaciers. @ Global temperature rise has resulted in
permafrost degradation, including a rise in permafrost temperature and decreasing permafrost thickness as well as
an increase in active layer thickness. (3) There is a significant decrease in snow cover extent and an increase in snow
depth. Snow cover duration has shortened, the onset of snow cover has delayed, and the end of snow cover has
advanced. However, there are still obvious regional differences in the changes of snow cover. @ Arctic sea ice has
declined precipitously in both extent and thickness in summer, and multi-year sea ice has decreased,indicating the
precipitous retreat of sea ice. The freeze-up date of some lakes has been delayed, the break-up date has advanced,
and the ice cover duration of river/lake ice has significantly shortened. (5 Glacial runoff has increased significantly
in China. Snowmelt and permafrost degradation have also increased the basin runoff, which indicates the important
impact of cryospheric changes on runoff. This study will provide a baseline and important scientific support for
addressing climate change and regional sustainable development.
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