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Research on attribution and driving factors of hydrological response changes in the Yongding River Basin//Niu
Kaijie'*, Wu Wei’, Liu Geng'?, Su Xin*, Wang Yintang®, Li Xiting’ , Wang Leizhi*( 1. School of Geographical Sciences
Taiyuan Normal University; 2. Shanxi Key Laboratory of Surface Processes and Resource Ecological Security in Fenhe River
Basin; 3. Jiangsu Huizhi Engineering Technology Co., Lid. ; 4. The National Key Laboratory of Water Disaster
Prevention, Nanjing Hydraulic Research Institute; 5. Institute of Water Science and Technology, Hohai University)
Abstract: To analyze the changing trends and variation characteristics of the hydrological response of the main trunk and
tributaries in the Yongding River Basin, a method for attributing variations in natural runoff was proposed, and a
quantitatively attribution analysis of the changes in the hydrological response of the Yongding River Basin was conducted.
Then the driving factors of the changes in the hydrological response were also explored. The results demonstrate that the
annual natural runoff of the main trunk and tributaries in the Yongding River Basin shows a significant attenuation trend,
and a sudden change occurred in the early 1980s. The hydrological response of the basin experiences significant structural
changes before and after the sudden change. The contribution rate of climate change to the decline of natural runoff of the
trunk and tributaries in the Yongding River is 10. 9% to 24. 5%, while the contribution rate of human activities is 75. 5% to
89.1%. The uniformization distribution of precipitation time course, warming and drying climate, increased vegetation
cover, and groundwater extraction are the main driving factors for changes in natural runoff and hydrological response in the
Yongding River Basin.
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Fig.2 Probability contour lines of precipitation-natural runoff combined distribution for control basin of

hydrological stations
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Table 3 Characteristics of precipitation-runoff structure changes for control basin of hydrological stations
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Fig.3 Relationship between annual rainfall and natural runoff for control basin of hydrological stations
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Table 5 Daily precipitation indexes for July to
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Fig.5 Histogram of daily precipitation frequency for control basin of hydrological stations
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