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Analysis of operation process and effect of Mengwa flood storage area in main stream of the Huaihe River based on
numerical simulation//Song Tianxu', Mei Chao'*, Liu Jiahong'?, Zhang Anqi', Li Mengmeng', Chen Banghui’
(1. State Key Laboratory of Water Cycle and Water Security, China Institute of Water Resources and Hydropower Research
2. Key Laboratory of River Basin Digital Twinning of Minisiry of Water Resources, China Institute of Water Resources and
Hydropower Research; 3. Hydrological Bureau ( Information Center) of Huaihe River Commission, Ministry of Water
Resources)

Abstract: A two-dimensional hydrodynamic model was used to construct a flood routing model for Mengwa flood storage
area. The model was verified using remote sensing images, and retrospective simulations of flood routing processes in the
flood storage area under three flood diversion scenarios in 2003, 2007 and 2020 were performed. The results indicate that
the simulated flood inundation results are in good agreement with interpreted remote sensing images, with multiple
evaluation indicators above 93%, which verifies the model’ s capacity for retrospective simulation of flood diversion
scenarios. Flood propagation velocities differ across scenarios; the 2007 flood, characterized by a larger peak discharge and
longer duration, arrived at Caotaizi Sluice 8 hours earlier than the 2003 flood. Three flood diversion processes feature
distinct patterns ; double flood peaks, prolonged high flow, and large peak discharge respectively. Although their flood
storage volumes differ greatly, their inundated areas have minor discrepancies, with a maximum difference of only 7. 5%.
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Fig.1 Overview of study area
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Fig.3 Inflow hydrographs at Wangjiaba Gate under flood
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Fig. 4 Verification of flood inundation results in

study area
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Fig.8 Influence of Mengwa flood storage area operation
on water level and discharge at Wangjiaba Station

of Huaihe River main stream
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Fig.9 Hydrograph of water storage volume and floodplain area in Mengwa flood storage area after its operation
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Table 1 Comparison of flood storage impacts of Mengwa flood storage area under different scenarios
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