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Three- dimensional modelling of sediment transport in the Peadd River Estuary

1 2
WANG Chong-hao , Onyx W.H. Wai
(1 Dept. o Sedimentation, IWHR, Bejing 100044, China;
2 Dept. ¢ Ciil and Structural Engineering, The Hong K ong Polytechnic University, Kavloon, Hong Kong)

Abstract A three-dimensional baroclinic model of 9-node quadrilateral elements with second order
accuracy for hydrodynamics and cohesive sediment trarsport is introduced in this paper. The operaor
splitting scheme is used to solve the governing equations: using the Eulerian-Lagrangian method for
solving the horizontal advection terms; using the finite element method for horizontal diffusion terms;
using the finite difference method for vertical diffusion terms. The MellorYamada level 2.5 turbulence
closure sub-model is coupled to get more reasonable vertical eddy viscosity and substance turbulence
diffusion coefficient. The model was applied to simulate a 3D suspended sediment transport in the Pearl
River Estuary with a spring tide and a neap tide inwet season (July 1998). The computational domain of
the simulation covers all the 8 outlets of the Pearl River. The model is validated with field data in terms
of tidal levels, tidal flows, salinities and suspended sediment concentrations. The numerical results are in
good agreement with the field data. In addition, based on the simulation results, some physical
phenomena, such as salinity intrusion, maximum turbidity in the Pearl River Estuary are discussed
briefly.
Key words: three-dimensional baroclinic model; sediment transport; Pearl River Estuary; salinity
intrusion; turbidity maximum
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