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Fig. 1 Sketch of the secondary perched reach in the Lower Yellow River
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Fig. 3 Boundary conditions used in the model calibration
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Fig. 5 Comparisons between the predicted and measured concentration hydrographs at HYK and GC in the 1977 flood

10000 (a) 4EhE 1 > o Sz
~ 8000f ] — i EaEe)
=+ 6000F . — AR S)
§/ 4000
S 2000 -
0 1260 1320 1380 1440 1500
/h
80007 (b) £k ' - s
= | — RS
6000 — AR
= 4000
S 2000
0 1260 1320 1380 1440 1500
t/h
Bl 6 1977 AEHKAERE 01 B e b sl ¥ G A5 AERR B A T3 D R W (B X L

Fig. 6 Local comparisons between the predicted and measured discharge hydrographs at HYK and GC around the flood peak
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Modelling of hyperconcentrated floods in the lower
Yellow River using a coupled approach*
XIA Jungiang', ZHANG Xiaolei'”, DENG Shanshan', LI Jie'

(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;
2. School of Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450011, China)

Abstract: Hyperconcentrated sediment-laden floods usually occur in the Lower Yellow River (LYR) during rainy
seasons. During these floods, extreme high water levels and strong channel scour in local reaches often occur, which
may cause the damage to the safety of flood control engineering. Therefore, it is necessary to adopt one-dimensional
(1-D) morphodynamic models to simulate hyperconcentrated floods and corresponding channel evolution in the LYR.
In the current study, a 1-D coupled morphodynamic model has been developed to simulate hyperconcentrated floods.
In this model, the standard Saint-Venant equations are modified, and the sediment concentration and bed evolution
terms are directly included in the modified equations. These equations are used together with the non-equilibrium
transport equation for graded sediments and the equation of bed evolution. Since the governing equations are solved
jointly, the hydrodynamic, sediment transport and morphological parameters are obtained simultaneously. The model
was first applied to simulate a hyperconcentrated flood event occurring in 1977 in the LYR, with the field measured
data of discharge, total and graded sediment concentrations at hydrometric sections being used to calibrate the model.
It was then used to predict the discharge and sediment concentration hydrographs in the 2004 flood event, again using
the field measured data to verify the model. Close agreement was obtained between the model predictions based on the

coupled solution and the observed data.

Key words: hyperconcentrated flood; flood routing; channel evolution; governing equations of turbid water; coupled

solution; Lower Yellow River
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