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Dynamics of Estuarine Circulation in Semi-closed Inner Bay
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ABSTRACT: In the persent study, we conducted numerical experiments using a three-dimensional baroclinic equation model and a

Lagrangian method for. clarifying the hydrodynamics in Osaka Bay under the yearly mean discharge and visualizing the behaviour of
particles of different settling velocity discharged from Yodo River and sedimentation pattern on the sea bottom. Particles are transported
from the Yodo River to the south direction by the residual circulation of the bay head at the first stage, and after most of suspended
solids particles are settled down at any layer and returned in the south-east coastal area through bottom layers by an estuarine

circulation. The results show that estuarine circulation plays an important part of suspended solids transportation in the Osaka Bay.
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Table 1 Conditions for numerical simulation

Item Simulation condition
Time interval 30 sec
Horizontal mesh
1 km

interval

2m2m 2m 2m, 2m, 2 m,
2m2m 2m,2m 4m 6m,
10 m, 10 m

Vertical direction
resolution(14 levels)

- Air Temp.: 268 C
- Vapor pressure: 26.2 hPa
- Cloud: 6.7

Summer atmospheric
condition(7, 8)

Sea boundary - Seawater Temp. : 22.0 C
condition(7,8 mean) - Salinity : 32.0 %,
« Temperature : 28 C
Discharge bo
ischarge boundary | jinity: 20 %,
condition .
- Sigma-t : 22.508
Tide M2

- Sea floor: 2.6 X10-3

Drag coefficient
ag cocthicient . Wall: 1.0%10-3

Horizontal eddy

SGS Model :
coefficient ©

50 ~ 0.1 m’fsec

Vertical eddy coefficient | Neutral cond. : 0.005 m’/sec

Coriolis parameter 8.21 X 10-5/sec(N35 °)

60 tides

Total computing time
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Fig. 3 The vector and the velocity distribution of the north and
the south direction of the tidal residual current on the vertical

cross-section along A-line shown in Fig. 1
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