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STUDY ON THE TIDAL CURRENTS
AND TIDAL EXCHANGE IN OSAKA BAY

By Hirotake Imamoro, Kunio OnrosHl and Takashi Suzuxi

Synopsis

This paper presents physical and numerical model tests on the tidal currents in
the Osaka Bay and tidal exchange process through the Akashi and the Tomoga-
shima Straits. In the physical experiments, three models which had different geo-
metric scales were used to verify the scale effect that would influence the dynamics
in the distorted models. A vertically integrated numerical model was used to pro-
vide a comparison with the experiments and field observations and to explore the
sensitivity of the tidal flow to variations in horizontal viscosity, bottom friction,
Coriolis parameter and boundary conditions for solid boundaries.

Velocity of tidal currents and scale of circulating flow were produced more re-
markably in the physical model with a larger distortion ratio. The numerical results
are fairly consisted with the experiments and field observations, showing similar
tidal characteristics and tidal exchange process through the strait.
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Fig. 4. Tidal currents in the physical models for spring tide.
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Fig. 5. Transitional change of circulation and scale of Okinose circulating flow.
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Fig. 7. Comparison of tidal currents obtained by physical model

model and field observation for spring tide.

TR L ICAREHROEAN S HE 2 LB RIFICHEL TV 5 b

TEAER IR

i

L& SKe, &
DERBENBY, BTFHBSPPRED - LR L TEEMED

WEENBRSO TV B,

TERE ST TRIEVWIEED

d



340

HABKHFAEH $3HBHB-2 F4. 4 (1992)

A&y
»it:;;’ﬂug‘-,.‘.v"“‘
v

’ TrPXvwx
N7 A vy
(XS \i":‘r:
t’vi PR
L LI
*vay Y <hny
” vc—/// F¥ocrnn
4 it I AR AT
byvewwyy g rvan,,
LR L T g g N S TR G
“‘*ltttb‘.bﬂv
A X L 4 WP A A v
vv“«xqb‘<‘<ﬁ
NRbbowd s big
4*"‘-‘41-‘&*
AV avN,
“ bbby
J’

A N s

v
"
-
L]

TV baloemany
reboeoernanang

FPRRE L b Craan

\\0;»»!-\71"

Fig.8. Comparison of tide-induced
residual currents obtained
by physical model, numeri-
cal model and field obser-
vation for spring tide.
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Fig.9. Conceptual diagram fortidal
exchange through the strait.
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Fig. 10. Tidal exchange process through the Akashi Strait for spring tide
based on the physical model using dye-tracer.
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Experiment Model A Numerical Result
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Fig. 11. Tidal exchange process through the Akashi Strait for spring tide based
on the physical model using particle-tracer and the numerical model.
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Fig.12. Tidal exchange process through the Tomogashima Strait for spring
tide based on the physical model using dye-tracer.
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Fig. 13. Tidal exchage process through the Tomogashima Strait for spring tide
based on the physical model using particle-tracer and the numerical

model.
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Table 3. Summary of tidal exchange coefficients obtained by all physical and
numerical experiments for Akashi and Tomogashima Strait

Model A | Model A | Model B | Model C [Numerical

Strait Tide (dye) |[(particle)| (dye) (dye) result
rel | el el relrn re
Spring Tide[0.8910.19(0.520.160.990.49 |=1.0(/0.49 0.48
Akashi
Mean Tide |0.72]0.160.320.1910.80|0.38 =1.0{0.35 —
Spring Tide|0.31(0.58 0.26 | 0.56 | 0.56 | 0.56 | 0.85 | 0.94 0.40
Tomogashima

Mean Tide |0.57|0.57{0.47{0.410.67|0.80{0.83|0.84 I
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