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A MODEL FOR CALCULATING WIND-DRIVEN OCEAN
CURRENT ON CONTINENTAL SHELF*

Zhang Qinghua

(Institute of Oceanology, Academia Sinica)

ABSTRACT

In studying wind-driven ocean current on continental shelf, the sea surface slope
and the bottom topography must be taken into account, making it difficult to find an
analytical solution.

In this paper, the problem of a steady currentin a sea with a linear sloping bottom
under a two-dimensional steady wind condition is discussed. By perturbation method,
a series of systems of equations can be obtained by means of expanding the solution
and wind-stress (if is possible) in a series of small parameter By (B-effect).

Taking Bessel functions as basie funétions, a series-type solution on the polar co-
ordinate system with separable variables was obtained. In order to keep the solution
regular at a tip-point near coast, we first found out two section-type solutions, then
“‘matched’’ them at some distance from the boundary, and finally, a uniform effective
solution for the whole region was obtained. It appears that by this method the dif-
" ficulty R. B. Hill and J. A. Johnson met in their paper entitled ‘A three-dimensional
theory of coastal currents and upwelling over a continental shelf’ can be overcome.

* Contribution No. 681 from the Institute of Occanology, Academia Sinica.



