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A Numerical Simulation of Water Flow by Opening the Floodgate of Embankment in Isahaya Bay

Yusaku KYOZUKA" and Kensaku FURUSHO™

The embankment of Isahaya Bay has been a big social problem since it is suspected as the main reason of the seaweed
crop failure in Ariske Bay in winter from 2000 to 2001. Laver farmers insist to open the floodgates of the embankment.
The investigation and the countermeasure have been discussed by the so-called third party committee. Marine
environment is not simple because it consists of various factors by physical, chemical and hiological effects. The flow in the
bay, however, is primary important as the diffasion of materials is governed by the flow as the background. We tried to
simulate the flow and the diffusions inside and outside of the embankment associated with the opening the floodgates.
The numerical results on the velocity distribution around the gates, water fux through the gates during a tide, tidal
exchange rate of the reservoir through the gates, diffusion pattern of water from the reservoir at Isahaya Bay and the
residual flow changes with/without the embankment are presented by graphics.
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Table 1 Values of parameters used for simulation

f 7.94x10% sec™ | Coriolis parameter

g 9.8 m/sec? acceleration of gravity

Po 1022.5 kg/m® | reference density of sea water
KE 15 number of levels

L 200 m horizontal mesh size
Ay
Yo 2.6x10° friction coefficient of bottom
V' 1.0x10* friction coefficient of wall
At 2 sec time step

Lo 1475m amplitude of input tide

To 12 hour period of input tide

0. | 1.2x10%kg/m® | density of air

Ay 5 m%/sec horizontal eddy viscosity

Ay 0.0001 m%sec | vertical eddy viscosity

Table 2 Condition of calculation

case-1 Gate Full Open

case-2 | Gate control to keep reservoir water level —1m
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Isahaya Bay

Fig.3 Initial deployment of the particles
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Table 3 Water discharge through gates during one tide

- volume of  |volume of water exchange per tide (m°)
Teservoir (m’) north gate | south gate total

1 L.O4TE+08 3.877E+07| 2.707E+07 | 6.584E+07

37.0% 25.9% 62.9%

2 7.995E+07 6.101E+06 | 3.650E+06 | 9.751E+06

7.6% 4.6% 12.2%

Tidal Velocity
(m/sec)

Maximum Flood Tide
case-1

Fig.6 Distribution of tidal velocity at maximun flood tide

in Case-1

Tidal Velocity
(m/sec)

Low Tide
case-1

Tidal Velocity
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Low Tide
case-2

Fig.8 Distribution of tidal velocity at low tide in Case-2
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Fig.9 Distribution of particles after 24, 48, 72, 96 hours Fig.10 Distribution of particles after 24, 48, 72, 96 hours
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Table 4 Average residence time

Case-1 Case-2
a 0.965 0.974
a 0.118 0.062
Og (hour) 84.75 161.30
0Og (day) 3.53 6.72
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Fig.11 Remnant Functions of Case-1 and Case-2 in
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Fig.12 Remnant Functions of Case-1 and Case-2 in every
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Fig.13 Difference in residual current vectors between Fig.14 Difference in residual current between “Now and
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