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Attribution Identification of Runoff Change in Yihe River
Basin Based on Budyko Hypothesis
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(1.School of Water Conservancy and Environment , University of Jinan, Jinan 250022,

China ; 2.Shandong Hydrology and Water Resources Bureau, Jinan 250001, China)

Abstract: Climate change and human activities are the main causes of runoff change. Therefore, calculating
the contribution rate of climate change and human activities to runoff change in the Yi River basin can pro-
vide a certain reference for alleviating the water resources stress in the Yihe River basin. Based on the
hydrometeorological data of temperature, wind speed and precipitation from 1960 to 2016, Mann-Kendall,
ordered cluster analysis method and cumulative horizontal distance method were applied to analyze the varia-
tion trend and change point of precipitation and runoff in the Yihe Rver basin. Effects of climate change and
human activities on runoff change were quantified by Budyko hydrothermal coupled equilibrium equation.
The results showed that: the annual runoff depth of the basin decreased significantly from 1960 to 2016, and
change points were in 1975 and 2003, respectively; Therefore, the runoff sequence of Yihe River was divided
into three stages: 1960—1975 (base period), 1976—2003 (change period [ ) and 2004—2016 (change period

II ); based on Budyko hydrothermal coupled equilibrium equation, the contributions of precipitation, poten-
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tial evapotranspiration and underlying surface to runoff change in change period | and Il were calculated,

respectively; the results indicated that decreasing runoff in change period | resulted from underlying surface

and precipitation change, with contribution rates of 51.42% and 49.43%, respectively; the decreasing of

potential evapotranspiration led to increasing runoff, with contribution rate of —0.85% ; the main reason for

decreasing runoff in the change period Il was the change of underlying surface conditions, accounting for

73.11%, followed by precipitation, accounting for 42.53%; the decrease of potential evapotranspiration led

to the increase of runoff, and the contribution rate was —15.64%. The change of runoff in Yihe River Basin

was impacted jointly by human activities and climate change. With the development of economy and society,

the influence of underlying surface change of runoff was increasing.

Keywords: Budyko hypothesis; runoff variation; attribution analysis; human activity; Yihe River
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