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Summary

Currents were measured at a depth of 20 m below the surface in a water 43 m deep, 5
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pautical miles north of Cape Soya in the Strait of Soya connecting the Sea of Japan to the Sea
of Okhotsk from August, 1987, to July, 1988.

The position of mooring in relation to the bathymetry of the strait is indicated by (¥¢1)
in Figure 1. The duration and the sampling interval of each observaﬁpr}”were about 2 days
and 10 minutes, respectively.

Shown in Figure 4 are the time series of the current vectors as well as of the variations
in the sea level at Wakkanai and Abashiri and in the sea level difference between Wakkanai
and Abashiri. .

The current ellipses are shown in Figure 5, and the harmonic constants of the currents
are presented in Table 1.

A strong correlation exists between the current speeds and the sea level differences between
Wakkanai and Abashiri (Fig. 7). This suggests that the flow of water in the Strait of Soya
is mainly controlled by horizontal pressure gradients caused by the sea level differences.

A simple dynamic model was introduced for computing current speeds in the strait by
using a difference in sea level between Wakkanani and Abashiri. If a current is stationary, the
inertia term and horizontal friction can be neglected, the momentum equation is given by (1)
in a coordinate system in which X is eastward, Y is northward, and Z is positive downward,

1 ap Pu
oAz T =0 (1)

where p is the density of a homogeneous sea water, p is the pressure and A, is the vertical

eddy viscosity.

The pressure p in equation (1) is expressed as equation (2),

P=1’a+05{p(x,.z)dz (2)
where p, is the atmospheric pressure, and { is the elevation of the sea surface. Using the
Leibnitz’ rule, differentiation yields equation (3),

o _ 9 _, 0L Sz_a_
ox = ax 9P Gy +g08x dz (3)
o

where p; is the density of the surface water, and e is the X-component of the gradient
of the sea surface.
. . oP, . . .
As the gradient of the air pressure ap I equation (3) can be neglected, equation (4)

is obtained from equations (1) and (3).

dw g 0 g {* dp
q T T A o T o4, S Bz 92 (4)
Consider a wind stress at the surface expressed by equation (5),
du
= pacp|w|ew = —ps A, - 5 5
T 0 Dl l w Ps dz im0 ( )

where p, is the air density, Cp is the wind drag coefficient, and w is the wind speed.
Suppose a quadratic friction law at the bottom expressed by equation (6),

_ du
cup = —pph, Az

szkprub (6)

Z=h
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where pp is the density of the bottom water, k'is the botom friction factor, and u, is the
bottom velocity.

Under these boundary conditions, i.e., Egs. (5) and (6), the solution of the vertical profile

is given by equation (7).

-0 9% 4, . T _(h— <\gﬁ.;aC_. _TA>_}[
u(z) = 24, x (ht—2%+ P (h—2)* ol h+ ook (7)
If the gradient of the sea surface in the strait 2 is in proportion to the sea level

iz
difference 4H between Wakkanai and Abashiri, equation (8) can be obtained,

-gi —a-dH (8)

where a is the proportional constant, which can be determined by the least squares method
and by using typical values of A,(=10%cm?¥s) and k(=2.5x107%).

Shown in Figure 8 is the relationship between the current speeds calculated from equa-
tions (7) and (8) and those (in east-west component) observed by the current meter, indicating
a good correlation between them.

It is concluded that the current in the Strait of Soya is explained as a gradient current.



