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Correction of sediment discharge ratio formula for cascade reservoirs under
sediment interception conditions

Zhang Guoshuai'”, Jin Zhongwu'’, Li Zhijing'>, Chen Peng'’>, Zhou Qihang'
(1. River Research Department of Changjiang River Scientific Research Institute;
2. Key Laboratory of Changjiang River of Ministry of Water Resources)

Abstract: To address the problem of low accuracy in empirical sediment discharge ratio formulas caused by the continuous decline in
effective reservoir capacity and significant changes in inflow water and sediment conditions during long-term operation of cascade
reservoirs, the inflow water and sediment processes in the cascade reservoirs of the lower reaches of the Jinsha River over the next 100
years were designed. The sediment discharge ratios of the cascade reservoirs were calculated using both a one-dimensional water-
sediment model and the Siyami empirical formula for sediment discharge ratio. The quantitative relationship between the results
obtained by the two methods was analyzed, and the Siyami empirical formula for sediment discharge ratio was subsequently corrected.
The results show that the sediment discharge ratio calculated by the one-dimensional water-sediment model exhibits greater volatility
than that calculated by the Siyami empirical formula. Moreover, as the operation time of the cascade reservoirs increases, the growth
rate of the sediment discharge ratio calculated by the one-dimensional water-sediment model is significantly higher than that calculated
by the Siyami empirical formula. The coefficient of determination of the corrected Siyami empirical formula for the Wudongde,
Baihetan, Xiluodu, and Xiangjiaba reservoirs is 0. 95, 0.96, 0. 87, and 0. 86, respectively, indicating that the corrected formula has
high accuracy.
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Fig.1 Cascade sediment discharge relationship of cascade reservoirs of the lower reaches of the Jinsha River
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Fig.2 Designed inflow water and sediment processes for cascade reservoirs of the lower reaches of the Jinsha River
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Fig.4 Comparison of calculated sedimentation processes for
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Fig. 6 Relationship between correction coefficient and benchmark value of sediment discharge ratio
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