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A 1D2D coupled model of the danr break flood under the joint action of

flood and storm surge and its application
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(StateK ey Laboratory of Hydraulic Engineering Simul ation and Safety, Tianjin University, Tianjin 300350, China)
Abstract: In order to solve the problems of flood overflow, dam break, and back flow of tidal water in river channels in conr
plex conditions, in this paper, we developed a one and tw o dimensional coupled hydrodynamic model to simulate the over
flowing and danr break flood from natural river channels under the joint action of flood and storm surge in a flood control
protection area. T aking into consideration both com putational efficiency and precision, we generated grids of different zones,
and set a reasonable grid area. According to different vegetation types and surface features, we set different roughness for
different zones. We coupled the one dimensional model of the river channel and the two dimensional model of the flood corr
trol protection area through the broad crested weir, used the erosion— based gradual collapse method to simulate the danr
breaking process of the river channel, and realized fine simulation in the complicated situation with flood in the upper reaches
of the river and storm surge in the lower reaches. T he case study showed that this model can flexibly deal with complicated
and volatile hydraulic conditions, and can produce reasonable simulation results. It can provide a powerful basis for the dect
sior making of flood prevention departm ents.
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Fig. 1 Sketch of lateral coupling of 1D-2D models
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Fig.2 The map of T aiyang river system
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Fig.3 Crosssections arrangement plan in the

lower reaches of Taiyang River
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Fig. 4 Grid generation of different zones of T aiyang River
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Fig.5 Design flood discharge process of Wanning Reservoir
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Fig. 6 Design tidal level process of Taiyang River

estuary at different frequen cies
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Fig.7 The formation of a dam breach
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Tab. 1 Flood risk area roughness reference
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Fig. 8 Upstream flood and flow- splitting process of the dam breach
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Fig.9 Flow field distribution at the dam breach
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Fig. 10 Flooded depth at different times
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Tab.2 The Sun River area into the flood water storage and
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Fig. 11 Sketch of DEM
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Fig. 12 Sketch of maximum flood velocity
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Fig. 13 Flooded depths at the same location at the same time
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