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Fig. 1 Relations of mass balance and changes in glacier meltwater runoff
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Fig.2 Relations of variations in air temperature rise rate and glacier meltwater runoff with different glacier sizes
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Recent progress on studies on cryospheric hydrological processes
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DING Yongjian'?, ZHANG Shiqgiang™*, WU Jinkui’, ZHAO Qiudong'”, LI Xiangying®, QIN Jia’

(1. State Key Laboratory of Cryospheric Science, Northwest China Ecological Environment and Resource Research Institute ,
Chinese Academy of Sciences, Lanzhou 730000, China; 2. University of Chinese Academy Sciences, Beijing 100044, China;
3. Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity, Northwest University ,

Xi'an 710027, China; 4. College of Urban and Environmental Sciences, Northwest University, Xi’an 710027, China;

5. Key Laboratory of Ecohydrology of Inland River Basin, Chinese Academy of Sciences, Lanzhou 730000, China;

6. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract; The significant changes in the cryosphere have produced a series of effects on the cryospheric hydrological
processes. This paper comprehensively reviews the recent 20 years, especially the new progress in the research on the
changes in cryospheric hydrological processes in China, which mainly include glacial meltwater, snowmelt runoff,
and frozen ground hydrology. The main progresses in the study on changes in glacial meltwater manifest as: a compre-
hensive study on glacial meltwater at different scales was carried out, it was found that the glacial meltwater showed
continuously increase, and whether the “peak point” of the glacial meltwater have appeared has scientifically identi-
fied and some basic understandings has obtained, and the modelling on glacial meltwater process had made significant
progress. In the study on snowmelt runoff changes, the snowmelt runoff contribution rate to river runoff in various ba-
sins were basically grasped by estimating the snowmelt runoff and found that the snowmelt runoff changes in China vary
greatly, and it increased in some basins while decreased in some basins. The changes in the start melting period in
China are universal with other basins in the world, and the prominent feature is the advance of the peak value. In the
study of frozen ground hydrology, the studies on the relationship between surface water, interflow in active layer soil
supra- permafrost water revealed the coupling mechanism of gravity and thermodynamics in the formation of runoff in
permafrost regions. The impacts of permafrost change on surface runoff has already appeared, which mainly appears
as increase in the winter (dry season) runoff. It also found that the permafrost degradation has a direct replenishment

effect on river runoff, and the amount of recharge may have reached a certain level in some basins.
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