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In the following we are going to deduce a circulation theorem for stationary currents
induced by wind. The theorem is somwhat special since we make some assumptions
which are not always satisfied. We consider a stationary wind current in a sea of con-
stant depth %, and assume that the wind system is such that closed stream lines are
possible.

We shall use the following notation: » and » horizontal velocity components in
the x and y directions, z height above the bottom, p pressure, ¢ density, 2 Coriolis
parameter and 7 eddy viscosity.

The equations of motion are supposed to be
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and the equation of continuity is
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At the bottom, z = 0, we have K = 0, and at the surface s = £, we have
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The result of the integration is then
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In the equations we replace z by s and integrate between 0 and 4, giving the equa-
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tions
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We multiply these equations by dx and dy and integrate along a stream line:
h % (s
(J; K(z, ) [IQ). (udy — vdx) + jdj)] ds :o‘[ 7{ (J‘Tx dx + 7, dy) — Iudx + wvdy.

Along the stream line
udy — vdx = 0,

and if the integration contour is also closed, we have

¢ dp=o.

C= f (udx + vdy) is the circulation along the closed stream line, and we get
z ds
C zoj P 55 (7, dx + =, dy).

¢ (1,dx + 7,dy) is the work done by the tangential stress of the wind along the same

stream line. We then get the result that under these assumptions the circulation is
proportional to the work done by the wind.
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