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Abstract: Channel aggradation has taken place in the tail reach of the Yellow River Estuary ( YRE) because of its geologic forma-
tion and evolution since 1976. A significant process of channel degradation was caused by a sharp reduction in sediment load along
the tail reach of the YRE after the operation of the Xiaolangdi Reservoir in 1999, which may influence the safety of flood control en-
gineering. Therefore, it is necessary to investigate the fluvial processes in the tail reach of the YRE using a one-dimensional model.
In this study, a one-dimensional morphodynamic model using a coupled solution was developed to simulate two hyperconcentrated
flood events occurring in the tail reach of the YRE. In the model, the Saint Venant equations were improved for the hydrodynamic
governing equations, including the terms of sediment concentration and bed evolution. The modified Saint Venant equations were
integrated with the sediment transport equation and the equation of bed evolution. The model was firstly calibrated using the meas-
urements in the Lijin-Xihekou reach in 2003, and then it was verified using the measurements in the Lijin-Cha3 reach in 2015. The
model results for the discharges, water levels and sediment concentrations coincide with the measured data, which indicates that the
developed model is suitable to simulate the hyperconcentrated flood events in the YRE. Furthermore, the effects of different cross-
spacing were investigated using the same flood event in 2015. It is found that the precision of simulations decreased with the in-
creasing of cross-spacing, and a suitable cross-sectional distance of less than 3.41 km in 2015 should be adopted when simulating
the hyperconcentrated flood events in the tail reach of the YRE.
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Fig.1 Typical cross-sectional profiles at Lijin and Xihekou Stations in the Yellow River Estuary
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Fig.2 Planview of the Yellow River Estuary
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Fig.3 Variation in typical cross-sectional profiles at Lijin and Xihekou Stations in the Yellow River Estuary in 2003
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Fig.4 Boundary conditions used in the model calibration in 2003
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Fig.9 Comparisons between the simulated and measured water level hydrographs
at Yihaoba(a) and Xihekou(b) Stations during the flood season in 2015
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Tab.1 Comparisons between the simulated and measured channel evolution volumes in the Lijin-C3 reach

TR B T AT 92— SR AR/ (O m*) BRI B (7 m*) AR 22
LJ-YHB 235 276 K 17.4%
YHB-C3 190 164 /N 13.7%

LJ-C3 425 440 ik 3.5%
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Tab.2 Simulated results for the cases with different numbers of cross-sections
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Fig.10 Comparisons between simulated and measured water levels for cases of CS41 and CS15

at Yihaoba(a) and Xihekou(b) Stations
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