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Fig. 1 Finite-element discretization in closed rectangular basine
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A MATHEMATICAL MQDELLING OF THREE . DIMENSIONAL
NEAR SEA CIRCULATION USING FINITE ELEMENT AND
CUBIC SPLINE

Zhang Diming*, Qiao Lin** and Zhan Jiemin*
(1 ZkongShan University, Guangzhou)
( t* HeHai University, Nunjing) -

ABSTRACT

3-D tidal flow and wind-induced flow have numefically‘ been simulated for -over ten years,
To simulate, velacity distributions in vertical direction on fluid field, Heaps gave the method
using eigenfunction. On the basis of Heaps’ work, Divies et al. gave method of, B-sphne func-
tion expansion, method of orthogonal function expansion and method o_f Galerkin-Eigen func-
tion expansmn respectively. These methods have a general character, that is, the velocity distri-
butions in'vertical direction are continuous. - Some other methods, for example; stratified mo-
delling given by Leendertse™, FEM used by Koutitas and O’Connor and method of fixed-net
difference in g-coordinates adopted by Davies and Stephen, give discrete distributions-of the
velocuy ' :

In this paper, a mathematical method is presented for solving the three dimensional non-
linear hydrodynamic equatlons by using the finite element in the horizontal and the cub1c
spline in the vertical.

Discretization in the horizontal domain is accomplislied by using the nine-node isopara-
metric quadratic finite element and Galerkin method is applied over “the horizontal’ domain.
In vertical - direction, discretization for nonliniar terms is accomplished by wusingcubic spline.

Numerical results are presented for the three dimensional wind-induced flow in a closed-
rectangular basin, the tidal flow in an annular section and the tidal flow of Ling-Ding Yang
area near South China Sea of Guangdong, Province.

For the wind-induced flow, the numerical results show excellent agreement with the an-
alytic solutions. For the tldal flow of Ling-Ding Yang area, the result is more reasonable than
by using 2-d methods. '



