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APPLICATION OF AN UPWIND FINITE ELEMENT
METHOD IN THREE DIMENSIONAL NUMERICAL
SIMULATION OF TIDAL MOTION

Dong Wenjun, Chen Hong'
(Department of Mathematics, ‘Department of Hydradics, Tianjin Unitersity, Tianjin 300072)

Abstract  Based on nonlinear shallow water wave equations, a numerical calculation of
horizontal upwind finite elements combined with vertical implicit finite difference method
are adopted to set up this three dimensional tide current mathematical model.
o —ooordinates are applied to control equation for transformation so as to have similar
spatial resolution everywhere in the calculating domain. For the equations set up, based
on the practical physical process, the three dimensional flow is divided into external and
internal gravity waves, are used to solve tide level and velocity spatial distribution,
respectively. Verification by calculation with the model and theoretical formula yielded ideal
ly similar results. The model was applied to calculate the partial sea field of the Bohai
Sea including Tianjin Newgang Habor, Haihe River and the Yongdingxin River stuary.
The spatial structure characteristics of tide current in the region is revealed by using corre
sponding actual measurent data. This study aimed to reaserch application of upwind finite
element method in the field of three dimensional numerical simulation of tidal motion, and
lay the foundation for setting up three dimensional sediment model for solving
construction project problems.

Key words  Shallow—water wave  Upwind finite element ~ Three dimensional numeri-
cal simulation



