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Simulation of the East Sea Circulation in a Laboratory
Experiment of Rotating Cylindrical Container
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Two-layered fluid with sloping bottom and top(B-effect) in a rigid cylinder is put on the rotating
table. To drive the lower-layer motion in “the Sverdrup type” flow external fluid is pumped into
the lowerlayer. By introducing inletoutlet system in the upper-layer, an analogy to the Tsushima-
Tsugaru, Soya of the East Sea has been tested. The position of the inlet-outlet system and the differe-
noe between the strength of inlet or outlet flow are changed to sec the effects of the wind stress
on the upperlayer. The northern part of inflow toward the outlet may be interpreted roughly as
the position of the polar front in the East Sea. Experimental observations have revealed that the
inflow flows along the western boundary before it separates into the interior and flows straight toward
the outlet position. However. the wind effect is imposed upon the upper-layer, the western boundary
flow branches into two pants of which one flows along the boundary and the other flows into
the interior under the influence of negative wind stress curl, while southward western boundary flow
seems 1o biock the flow and deflect it to the interior. The changes in the position of inlet-outet
system produce more significant changes in flow pattern in that cyclonic flow in the north controls
the northern extent of the polar front by deflecting the northward interior motion toward the west{out-
let).

Interface displacement which depends strongly on the velocity difference between two layers seems
to play crucial role in terms of the path of upper-layer flow. particularity, the inflow.
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Fig. 1. Geometry of the sourcesink flow in a rotating
container with a inclined bottom and inclined
rigid floating surface.
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Fig. 2. Positions of iniet-outlet system in the upper-layer.
(Type 1: south to northeast. Type 2: southwest
1o east).
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Fig. 3. Flow pattern of the equal strength of inlet-outlet
in the upper-layer with source-driven lower-layer
motion. The B-effect drives the inlet flow separa-
ted from the western boundary and toward the
outlet (Arrows indicate the position of inlet and
outletF=6.394).
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Fig. 4. The strength of inlet is greater than that of outlet.
Sverdrup-type flow is dominant, but most of the
inlet flows northwest then into the interior with
weaker northeast flow(F=6.394, Ro=1996X107%.
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Fig. 5. When the strength of outlet is greater, northward
western boundary current splits into two bran-
ches. Overall clockwise circulation is dominant
even the upper-layer is experiencing the negative
cull effect(F=6.3%4, Ro=1726X10"%.
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Fig. 6. Comparing with Fig. 4. new position of inlet and
outlet with a greater inlet, disturbs the boundary
flow and creates small scale eddies of the internal
radius(F=6.394. Ro=2.158X10"%).

Fig. 7. Abrupt change in flow direction along the western
boundary and the northern part, compared to the
Fig. 5. are seen clearly. The inlet flow forms an
anti~cyclonic eddy and part of it flows southward
and then into the interior. Cyclonic flow in the
north seems to control the part of inlet-outlet
flow.(F=6.394, Ro=1.888X107%.
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