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Fig.1 A sketch map of the topography of the Yellow River estuary™!
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Fig.2 The two types of geomorphic forms in the Yellow River estuary-"
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Fig.4 Settings for the calculated region
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The longitudinal and cross sections of the initial topography
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Fig.6 The longitudinal profiles of the sand bars in the Yellow River estuary from 1984 to 1988
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Fig.8 The simulations of the evolution of estuarine longitudinal sections in May 1984 and September 1988
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Fig.14 Geomorphic transformation processes of the sand bar from the double-channel and single-lobe

type to the double-lobe and single-channel type in the Yellow River estuary
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Fig.15 Evolution processes of the water depth isobaths

with time at 0.35 m tide level in the Yellow River estuary

Fig.16 Evolution processes of the water depth isobaths

with time at 0.9 m tide level in the Yellow River estuary
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Numerical Simulation of Geomorphic Evolution Process
in the Yellow River Estuary

HUO Hao-ran, ZOU Zhi-li, CHANG Cheng-shu
(State Key Laboratory of Coastal and Offshore Engineering s Dalian University of Technology, Dalian 116024, China)

Abstract; Because the incoming water and sediment from the Yellow River are large in volume and change
frequently, the geomorphic form in the Yellow River estuary is diverse and variable. By using numerical
simulation to reproduce geomorphic features, the formation mechanism and evolution process of the geo-
morphology in the estuary can be revealed. In this paper, the dynamic geomorphic features and evolution
processes in the Yellow River estuary are simulated by means of computer simulation method and two
types of geomorphic forms (a double-channel and single-lobe type and a double-lobe and single-channel
type) are reproduced. The horizontal two-dimensional hydrodynamic model and the sediment transport
model, which are coupled with the topographic evolution equation, are used for the simulation. For the so-
lution of the topographic evolution equation, the high precision WENO difference scheme which can cap-
ture discontinuous solutions is applied. The calculated and measured results of the topographic evolution
processes in the Yellow River estuary (including longitudinal sections, cross sections and flat forms) are
compared. The influences of the incoming water and sediment from the Yellow River and the tidal current
amplitude variations on the reciprocal transformation between the two types of geomorphic forms are dis-
cussed. The effects of the silting-up at the estuarine banks (moving boundary) on the results of topograph-
ic calculations are also considered. It has been shown that the forecast trends simulated for the geomorphic
evolution in the Yellow River estuary are basically consistent with the actual observations.
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