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The purpose of this study is to investigate the baroclinic response of the upper-layer of two-layered
fluid when the lower-layer motion is driven by pumping an external fluid into the lower-layer or by
pumping out the lower-layer fluid. Recent observations of the barotropic nature of deep water
movements in the East Sea (Takematsu et al., 1994; KORDI, 1997) may suggest a possibility of
interaction between the upper and lower layer via interface tilting. For homogeneous fluid, steady and
axisymmetric source or sink causes axisymmetric geostrophic flow, and the lower-layer motion in two-
layered fluid was similar to homogeneous flow. But as Rossby number (£} or internal Froude number (f,)
increases, the lower-layer motion was affected by the interface tilting. The interface tilting calculated
based on the observed azimuthal velocities of upper- and lower-layers becomes greater as &f, increases.
In other words, the increase of the &f, changes the barotropic system to baroclinic system.
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Fig. 1. Geometry of Rotating, Circular Annulus:
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Fig. 2. Flow patterns of homogeneous fluid with free surface show-
ing an axisymmetric (a) and parabolic (b) motion of fluid.
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Fig. 3. Maximum velocities (V) versus é/Ef’z with free surface
(star) and fS-surface(open circle). Slopes of the solid line (free

surface) and dashed line (B-surface) are 0.78 and 0.32, respectively.
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Fig. 9. Flow patterns of upper-layer fluid at (a) £.=1.6 and‘(b) f,=64.
The magnitude of azimuthal velocities is dependent on f,.
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Fig. 10. Maximum velocities (Vimer) of upper-layer versus £ at
different f,. f, is 2.8 (0'), 12.1 ('x"), 17.1 (+) and 39.9 ('*¥), and
corresponding slopes are 1.6, 6.4, 14.5 and 25.9.

Hol 59 ¢ ;940 A4S vehd 202 139 A8 7127
e 7RI AVIA AEHAL 5E] e 69 @ Auso
Atz AL FolETh hubstd e i AU4H A AAA gt
ABHAY7] WEot o) F A S WA ozRE e
AR A vy

L e, (v,-7)) ©)

V imax (Cm/S>

i % i

04 05 086 07
et

Fig. 11. Observed maximum velocities (Vi) of upper-layer fluid
versus £ f;. The slope of the solid line is 1.3.
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