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Abstract

During the reservoir preliminary impoundment period, gate closure for water storage significantly alters
the natural flow regime downstream, destabilizing the ecological equilibrium of the riverine ecosystem. Focus-
ing on the preliminary impoundment of the Yebatan reservoir, a coordinated optimal operation model for the
Yebatan-Batang-Suwalong cascade hydropower system is developed in this study, aiming to minimize the Ad-
justed Annual Proportional Flow Deviation (AAPFD) value, with the Benzilan hydrological station downstream
as the control section. The model uses a parameterization-simulation-optimization (PSO) framework inte-
grated with an adaptive differential evolution algorithm. Results demonstrate that: 1) The re-regulation opti-
mization strategy requires counter-regulation by the Batang and Suwalong cascade following the two Yebatan
filling time nodes on October 27 and November 10. After the Yebatan reservoir reaches an elevation of 2845
m, a 5-day observation window is needed to replenish storage using incoming flows, followed by compensa-
tory operation. 2) Compared with the original scheme, the optimization reduces the multi-year mean AAPFD
value at the Benzilan control section by 28.9%, thereby mitigating the adverse impacts of the initial filling of
the Yebatan Hydropower Station on downstream flows. 3) The AAPFD value and power generation losses
exhibit a trade-off relationship. Under the optimized strategy, the Batang and Suwalong hydropower sta-
tions can refill to their normal storage levels by the end of the regulation period, unaffecting subsequent
coordinated power generation operations.
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