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A TIME-DEPENDENT MODEL CONCERNING WIND-DRIVEN
UPWELLING AND COASTAL CURRENT IN SHALLOW
SEA WITH UNIFORM DEPTH*

Hu Dunxin

(Institute of Oceanology, Academia Sinica)

ABSTRACT

Saito extended Hidaka'’s well-known theory on upwelling to an unsteady state, but
his theory still dealt with problems concerning infinitely deep ocean, and the region of
wind accepted was still finite and uniform.

In the present paper Saito’s theory is further extended to such a case where the sea
is shallow (finitely deep) and the wind is variable with both time and distance away
from coast. Evidently, in the coastal region of shallow sea surface slope must exist, so
that the term of pressure gradient in equation of motion has to be considered. In addi-
tion, the region where wind blows is considered a variable one. Under such -cases,
difficulties arise in mathematical manipulations. However, by employing Duhamel’s
theorem and concept of generalized function the expressions of current velocity are
obtained. ' v

It is concluded that, when constant wind is abruptly applied on surface of shallow
sea, the slope of sea surface will take place from the very coastal line first and then
gradually extend offshore to the friction width Di with time; in the meantime, the
width of effect of coast friction is a function of time, namely, the shorter the time the
narrower the width. Finally, we come to another conclusion that the phenomenon
coastal jet may also exist even in the sea with uniform depth and homogeneous density.
Then, it appears that the effect of coast friction on current and the continuity require-
ment are the main reasons responsible for such an existence.

#  Contribution No. 468 from the Institute of Oceanology, Academia Sinica.
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