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The relationship evolution of rainfall and runoff and preliminary study

of water resource attenuation

WANG Fang, WANG Tianci, BAI Yanling, LIU Yang

(Department of Water Resources, China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: Datong river basin is located in Qilian mountain area and has a low degree of development and
utilization. The measured runoff is basically natural runoff, with an annual average runoff of 2.895 billion
m'. With the global climate change, the rainfall-runoff relationship has changed significantly. The evolution
of hydrological elements took 1997 as an obvious dividing point. The analysis of the rainfall-runoff relation-
ship shows that the pre—flood runoff decreases significantly. After the flood season, the upstream runoff in-
creases significantly, the middle and downstream runoff decreases to some extent, and the annual total wa-
ter resources decrease by 172 million m’. Based on the comparison of the inflow water between the sec-
tions in the middle and lower reaches, the runoff decrease dominated by evaporation is 38,010 m’/km’.
Based on the comparison of runoff at different periods between the upper and middle reaches, the increase
of runoff in the dry season comes from the steady release of water from the frozen soil.The decrease of
spring runoff is caused by the release of water from the seasonal frozen soil and the increase of land sur-
face evaporation. The increase of runoff in summer and autumn is mainly caused by glacial melt water and
conversion of water above the frozen layer to water in the frozen layer. According to the comprehensive anal-
ysis, as the temperature continues to rise, the glacier melt water disappears, and the water above the fro-
zen layer is further transformed. With the increase of the water in the frozen layer, the source swamp disap-
pears, and the attenuation of water resources caused by the increase of evaporation is slowed down.

Keywords: Datong river; climate change; relationship between rainfall and runoff; glacier and permafrost;

waler resource altenuation
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