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Numerical Experiments on the Formation Mechanism of Abyssal Current

in the Japan Sea
Ryousuke SAKAI and Yutaka YOSHIKAWA
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To understand the roles of baroclinic instability and bottom slope in the formation mechanism of
abyssal current in the Japan Sea, numerical experiments were performed with two layer model. It was
found that in the first stage, baroclinic instability plays a role to generate barotropic eddies, and in the
second stage, barotropic eddies cascade up to larger scales due to nature of two-dimensional turbulence.
Bottom slope affects in the latter stage. Because barotropic potential vorticity is almost conserved in
this stage, vorticity is negative(positive) on shallower(deeper) region as a result of eddy stiring of fluid
particle. Consequently, current with shallower region on his right is formed.
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Fig. 1 Schematic view of observed abyssal current in the
Japan Sea (after Nagano 2000%).
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Table 1 Model parameters used in this study. JS/SC
Exp. represents Japan Sea/Simple Channel Ex-

periment.
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Fig. 3 Horizontal velocity in Japan Sea Expriment with
f-plane approximation. Lower layer velocity on
(a)300day and (b)1825day, and (c) upper layer ve-
locity on 1825day.
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Fig. 6 Barotropic conponent of horizontal velocity in
Simple Channel Experiment with bottom slope.
(a)100day, (b)160day, (c)1095day.
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Fig. 8 Zonal average of relative potential vorticity as
a function of time (zonal axis) and meridional
distance (vertical axis). (a)with bottom slope,
(b)without bottom slope. Contour inteval is 3 x
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value.
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Fig. 9 Zonally averaged (a)time variation of barotropic Fig. 10 Same as Fig. 9 but for the experiment without
potential vorticity(BPV), (b)advection term of bottom slope.

barotropic potential vorticity (ADV), (c)nonlinear

conversion term (CNV) and (d)JEBAR term(JBR)

in Simple Channel Experiment with bottom slope.

Contour inteval is 1 x 1074 m~1s~1. Shaded ar-

eas represent negative value.



R AR i O P BB 1 B 9 2 S iE R Bk

—430—
Lere/| (3 O
H
// L
zy / /O
advection of
X potential vorticity

Fig. 11 Schematic figure for generation of current with
shallower region on his right.
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