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Analysis of rainfall runoff variations and the driving factors identification over
the past 50 years in Chaohe River Basin
CHENG Yashan"?, WANG Zhonggen', LIU Lifang!, LIU Xiaocong'?, GUO Yuhan'?

(1. Key Laboratory of Water Cycle and Related Land Surf ace Processes, Instituteof Geograp hic Sciences and Natural
Resources Research, CA S, Beijing 100101, China; 2. University of Chinese A cademy of Sciences, Beijing 100049, China)
Abstract: Chaohe River Basin is an important w ater source of Beijing. Due to the environmental change, a significant variation oc
curred to the rainfalt runoff relationship of Chaohe River Basin, and this change affected the regional water supply seriously. We
analyzed the variation of rainfalt runoff relationship with the long term hydro met eorological data (from 1961 to 2014) of Chao
he River Basin, and established an empirical statistical analysis model to analyze quantitatively the impact of climate change and
human activity on the runoff condition. The results showed that (1) the runoff changed drastically, and presented a marked
dropping trend after 2000, w hereas t he precipitation show ed an insignificant declining trend. (2) T he relationship bet ween rair
fall and runoff changed abruptly in 1979 and 1998. (3) T he runoff coefficient decreased significantly after 1979, and human ac
tivity kept a negative effect on runoff, and was always the more dominant factor as com pared to climate change. (4) T he contrt
bution rate of human activity was — 109 75% during 1979 to 1998 and — 88 97% during 1999 to 2014, while the contribution

rate of climate change was @ 75% during 1979 to 1998 and — 11 03% during 1999 to 2014.
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Fig. 1 Location of Chaohe River Basin and distribution

of the hydrological stations
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Fig.2 The variations of average annual rainfall and runoff in Chaohe River Basin during 1961 to 2014 (a),

M K-test results of average annual rainfall (b) and MK- test results of runoff (¢)
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Fig.3 The double mass curve of rainfall and runoff (&) and variation of runoff coefficient (b)
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Tab.1 Proportions of different rainfall levels in flood season
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Tab.2 The quantitative impact of human activity and climate change on runoff of Chaohe River Basin
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