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Attribution Analysis of Runoff Change and Its Influencing
Factors in the Upper Reaches of Jialing River
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Abstract: In recent years, due to the dual impact of climate change and human activities, the runoff in many
domestic and foreign rivers has been strongly affected. The control basin of Lixian Hydrologic Station in the
Xihanshui River basin of the upper reaches of Jialing River was taken as the study area. On the basis of
abrupt change point analysis and trend analysis of annual runoff from 1960 to 2016, eight water balance
equations of climate elasticity based on the Budyko frame were used to analyze the attribution of runoff
changes. The results showed that: (1) The potential evapotranspiration in the study area showed a significant
increasing trend (p<C0.01), the runoff showed a significant decreasing trend (p<C0.01), and the precipitation
showed a non-significant decreasing trend (p>>0.1). The abrupt change of runoff occurred in 1994, and the
study period was divided into the base period and the change period. (2) The contribution rate of climate
change to runoff reduction by 8 methods based on Budyko hypothesis ranged from 40% to 50%, the
contribution of human activities is between 50% and 60%, taking the leading role. In climate change, the

sensitivity coefficient of precipitation obtained by the eight methods is between 2 and 3, and the sensitivity
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coefficient of evapotranspiration is between —1 and —3. (3) The main effect of human activities on the reduction of

runoff is represented by changing the underlying surface. Due to the implementation of vegetation protection

measures, the forest area in the study area increased by 68.42 km® from 1990 to 2010, the largest change among all

land types, indicating that the significant impact of human activities on the underlying surface.

Keywords: the upper reaches of Jialing River; runoff change; Budyko; attribution analysis; underlying

surface change
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