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Runoff Change Attribution in MOPEX Basins Based on an Extended

Budyko Equation
ZHU Hongyu, DONG Qianjin, YANG Zihao
(State Key Laboratory of Water Resources Engineering and Management, Wuhan University, Wuhan 430072, China)
Abstract: To improve the adaptability of the Budyko model under varying climatic and watershed conditions,
this study investigates 252 basins from the MOPEX dataset. By introducing changes in water storage, the
Budyko equation is extended to assess the impact of water storage variation on runoff simulation accuracy.
Using the extended Budyko framework, we apply a decomposition method to quantify the cumulative impacts of
climate change and human activities on runoff during the period 1949 - 2001 in the selected MOPEX basins.
Results show that incorporating water storage changes increases the average Nash - Sutcliffe efficiency (NSE)
by approximately 0.1 for various Budyko-type formulations (Fu, Choudhury - Yang, and Wang - Tang
equations). Based on the Choudhury - Yang equation, the majority of basins (69.8%) are dominated by climate
change in driving runoff variation, while in the remaining 30.2% of basins, human activities exert a more
pronounced influence. This study provides scientific support for water resource management in regions of the

United States and China with similar hydrological and climatic characteristics.
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Fig. 1 Spatial distribution of the study basins
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Fig. 2 Runoff simulation and water storage changes for randomly selected basins
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