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Cryospheric Hydrology: Decode the Largest Freshwater Reservoir on Earth

DING Yongjian***  ZHANG Shigiang*® CHEN Rensheng’
(1 State Key Laboratory of Cryospheric Science, Northwest Institute of Eco-Environment and Resources, Chinese
Academy of Sciences, Lanzhou 730000, China;
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3 University of Chinese Academy Sciences, Beijing 100049, China;
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Abstract The cryosphere is solid reservoir, and the meltwater of cryosphere affects hydrology, water resource, and water cycles
in the watershed, regional, even global scale. The article reviewed on the current research results on the hydrological function,
hydrological processes of meltwater and runoff and their effect, the impact on ecosystem and environment of cryosphere from
hydrology view. The hydrological function mainly includes the water conservation, runoff supply, and regulation on water resource. The
hydrological processes have significantly changed under the background of climate change, the onset of glacier melting period starts
earlier and the volume of melting water has increased, and the snow melting period starts earlier, the permafrost degradation has led to
winter runoff increasing, which increases the regulation function of watershed runoff. The projected glacier meltwater will continuingly
decrease under the future climate change, which will bring greater challenge on the water resource management of Northwest China.

The changes in hydrological process of cryosphere also have important impact on the ecosystem and ecological engineering, flood
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hazard and sustainability, and geopolitics in cold regions.

Keywords cryosphere, cryospheric hydrology, hydrological function, change, impact
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