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Construction practice of a digital twin flood control system for large and medium-sized
reservoirs in Huangpi District
WANG Zhimian', CHEN Xiaoping"**, LI Yongrong'

(1.Wuhan Changjiang Science and Technology Innovation Development Co., Ltd., Wuhan 430000, China;
2.Changjiang River Scientific Research Institute, Changjiang Water Resources Commission, Wuhan 430000, China)
Abstract: To address fragmented sensing, isolated data, independent models, disconnected upstream—downstream
boundaries, and inadequate linkage of response measures in flood control operations in regions with clustered
reservoirs of multiple types, Huangpi District in Wuhan City of Hubei Province developed a digital twin reservoir
flood control system covering two large reservoirs (Meidian and Xiajiasi) and five medium-sized reservoirs (Yuanjisi,
Sangujing, Nihe, Kuangshan, and Bashan). Methodologically, multisource sensing and a unified data foundation
were used to aggregate various types of computational data, supporting platforms were upgraded or newly built,
and hydrological forecasting, flood regulation, hydrodynamic, dam-break, dam safety, and risk analysis models
were constructed for each reservoir. For the two hydraulically connected reservoir groups, Meidian—Yuanjisi—
Nihe and Kuangshan—Bashan, the scenario obtained by routing upstream outflow floods through channel reaches

and superimposing interval runoff was taken as the boundary condition for downstream models, enabling flood
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propagation and coordinated computation across reservoirs and forming an operational flood control chain of

“monitoring and sensing—forecasting and analysis—tiered early warning—scenario rehearsal-contingency plan

matching—joint consultation and response”. Application results show that, in the full-chain computation of the 100-

year design flood of Xiajiasi Reservoir, the inflow peak of 1389.3 m?/s was attenuated to an outflow peak of 194

m?/s after regulation, with a peak-cut ratio of 86.0% and a maximum pool level of 50.94 m. The released flood

was further simulated by routing through the downstream river reaches, and the results supported early warning

issuance and contingency plan matching. The cascade computation of the Meidian—Yuanjisi-Nihe connected

reservoirs quantitatively reflected the chain effect of “upstream regulation and storage—channel flattening—interval

superposition”. This construction mode achieves unified management of multiple reservoirs and coordinated

computation of connected reservoirs while preserving reservoir-specific computational boundaries, providing a

reference for developing digital twin flood control systems in regions with clustered reservoirs of multiple types.

Keywords: digital twin; reservoir group; flood control operation; model platform; knowledge platform;

application of forecast, early warning, rehearsal and contingency plans (“four pre”)
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