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Laboratory Experiment of Two-Layered Fluid in
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(Simulation of Polar Front)
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Rotating right cylinder of rigid sloping boundaries(top-bottom) is filled with two-layered fluid. Exter-
nal fluid which has the same density as the lower-layer is pumped through the rim boundary at
the bottom, and this induces uniform vertical velocity in the interior that produces the Sverdrup
type motion such as southward flowing western boundary current with northward interior horizontal
motion. The rigid sloping upper boundary meets with lower layer to simulate so called “polar front”,

and the upper-layer motion influenced by the lower-layer flow has been observed.

Barotropic motion in the western part of the basin while baroclinic motion in the eastern half
is always present. In particular, both southward flowing eastern boundary flow and western boundary
flow meets near the western wall and it induces northward western boundary flow to separate from
the boundary. With increased B-effect on the upperlayer the width of western boundary decreases
and the separated western boundary flow moves into the interior to form an eddy-like motion. Baroc-
linic Rossby wave clearly observed in the eastern boundary slowly propagates 1o the west but it

seems to be decayed before travelling to the western boundary.

A local topograpic effect imposed on the lower-layer causes very sensitive response of upper layer
boundary flows. In the east standing-wave-like features are observed in the west whereas the width
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of the boundary increases without any evidence of the separation of the western boundary fiow.
This may be due to the fact that even the lower-layer barotropic motion fecls the topography it's
influence does not propagate into the upper-layer. With large B-effect on the upper-layer, relatively
large scale waves whose wavelengths are greater than the internal radius deformation exist in the

interior.
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Fig. 1. Geometry for the cylindrical tank with floating
and inclined rigid surface and inclined bottom
with a topography.
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Fig. 2. Flow pattern of the upper-layer fluid with tana=
0.1 driven by lower layer flow showing barotropic
tendendy near the Western boundary and barocli-
nic tendency near the eastern wall. Solid line pre-
sents position of polar front. (Re=7.73X107%).
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Fig. 3. Flow pattemn of the upper-layer fluid with tana=
0.2. Narrower western boundary and broader es-
tern boundary are clealy seen compared with Fig.
2. Solid line presents position of polar front. (R,=
7.73X107%,
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Fig. 5. Flow pattern of the upper-layer fluid with tana=
0.1{a). tana=0.2(b) with local bottom topography.
Solid line presents position of polar front. (Ry=
773X 1074,
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