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Fig.1 The flow process in the permafrost areas
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Review and Outlook on Hill-Slope Hydrological Process Affected by Permafrost Degradation
CAO Wei , SHENG Yu, WU Jichun, PENG Erxing
(State Key Laboratory of Frozen Soil Engineering, Northwest Institute of Eco-Environment and Resources, CAS, Lanzhou 730000, China)

Abstract: Under the influence of global climate change, the significant permafrost degradation affects the physical, chemical and
biological process of the ecological and hydrological system in cold regions. It would induce the water-resources deterioration and
ecological-function degradation. Hill-slope hydrological process of permafrost is the important carrier and elementary unit of matter
migration and energy transformation among each surface layer of cold regions. Therefore, based on the perspective of ‘driving -
process -mechanism', this paper summarized the latest progress in the study on hill -slope hydrological process affected by
permafrost degradation at home and abroad in three aspects and its hydrological -process response; the hydrological process of
permafrost and its local factors; the hydrological-process mechanism of permafrost and its impact simulation. At the same time, on
the basis of summarizing the lack of current research on the hydrological process of permafrost, the suggestions are given priority to
(1) the elements’ observation and method integration of hill-slope hydrological process of permafrost; (2) the change mechanism and
coupling mechanism of hill-slope hydrological process of permafrost; (3) the spatiotemporal evolution and effect evaluation of hill-
slope hydrological process of permafrost. It will improve the cognitive ability of runoff formation and evolution and the prediction
ability of runoff change. And it also provides theoretical basis and scientific countermeasures for the stable and adaptive utilization
of basin water resource in cold regions.

Key words: permafrost degradation; hill-slope hydrological process; research progress; development trend



