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Scouring and Silting Characteristics and Bed
Evolution Mechanism in Narrow Small Estuary
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Abstract; A two-dimensional hydrodynamic and sediment
transport numerical model for a narrow small estuary, i. e.
Feng River Estuary, was established based on Mike21 and
well validated by field measured data. The model was used to
study the characteristics of hydrodynamics and sediment
dynamics in the Feng River Estuary and its adjacent coastal
water. The response characteristics of sediment evolution in
the narrow small estuary under a designed one in 50-year
storm wave were mainly discussed. The results indicate that
under the action of pure tidal current, the estuarine channel
generally presents the evolution trend of “silting up and
scouring down”, mainly caused by tidal asymmetric sediment
transport. The sediment evolution in the estuary is controlled
by tidal currents in the normal weather, while it is controlled

by storm waves in extreme weather condition. Under the
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normal wave-current interaction, the sediment evolution in
the estuary is similar to the one under the pure tidal current.
The sediment suspension is significantly enhanced under a
designed one in 50-year storm wave coupled with tidal
current, especially for SE and E direction incoming waves.
The erosion mainly appears in the coastal area, while the
deposition emerges in the estuarine channel and the siltation
thickness is one order of magnitude higher than that under the

pure tidal current action.

Key words: evolution of erosion and sediment; narrow small

estuary; wave-current coupling; storm wave
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Fig.1 Locations and partition of Feng River, computational domain and triple nested model
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Tidal current velocity magnitude and sediment
concentration at analysis points in A and B

areas under different wave conditions
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