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SEMI-IMPLICIT NUMERICAL MODEL FOR STORM SURGE
INUNDATION WITH APPLICATION TO THE
ZHUJIANG (PEARL) RIVER ESTUARY

DU Tao FANG Guo—hong

(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract A semi—implicit numerical model for simulating and predicting storm inundation in
coastal area is proposed and a simplified algorithm for the model’s finite difference equation and
conjugate accelerate Jacobian method are described. The model uses depth-averaged governing
equation which were discretized with a semi-implicit technique in such a way that the stability of
the method does not depend upon the wave celerty. In this model the gradient of water surface
elevation in the momentum equations and the velocity divergence in the continuity equation were
discretized implicitly, but all the other terms are discretized explicitly while an Eulerian-Lagragian
approach is applied to the explicit discretization of the convective terms in the momentum equations
in order to eliminate the stability restriction and to reduce some artificial viscosity by simply
discretizing them explicitly. The application of the simplified algorithm improves further the
computational efficiency of the model.

The model, its simplified algorithm and the conjugate gradiant accelerate Jacobian method are
applied to simulate and hindcast the storm surge inundation in the Zhujiang (Pearl) River Estuary.
Comparison between the model’s computational results of the coupled water surface level (storm
surge and tides) in 2 typhoon procedures and observations shows that the model is reliable and
efficient and the computation for the storm surge inundation is reasonable and accurate.

Key words Storm surge inundation Semi-implicit numerical model Conjugate gradient
accelerating jacobi method

Subject classification number P731



