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Numerical Simulation of Local Ocean Current in a Bay (Second Report)

by Masataka Fujino, Member Masanobu Hasebe, Member

Summary

Numerical simulation of ocean current is one of significant tools which are of practical use for
environmental assessment of oceanophysical effects of large floating offshore structure, for example, on
the surrounding sea water. In the previous paper, the so-called multilevel model of ocean current was
adopted to simulate tidal current observed in the vicinity of an existing large floating offshore structure
(LFOS), called Mega-Float model, moored off Oppama, Yokosuka. As a result of comparison between
the observed current and simulation results, it was concluded that the main characteristic feature of
tidal current in the close vicinity of the LFOS could be reproduced satisfactorily by numerical
simulation. In the present paper, variation of water temperature and salinity, in addition to current
velocity, are taken into consideration in order to enable numerical simulation to reproduce more
detailed features of observed tidal current. The oceanographical observation carried out at the
mooring site of Mega-Float model revealed that vertical structure of tidal current at low tide was
complicated and changeable : on 29th August 1995, the upper current was southward while the lower
current was northward, but one day after 29th August, both currents were northward. The numerical
simulation presented in this paper partly succeeded in reproducing this complicated tidal current at low
tide. In addition, the effects of Mega-Float model on tidal current, sea temperature and salinity were
examined using the results of numerical simulation. As a result, it was found that Mega-Float model
did not bring forth untrifling difference in sea temperature and salinity.
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Table 1 Numerical values of various parameters used
in simulation ”;—:
Symbols Numerical values Symbo!s Numerical values -Cppamaf N
Cp (U/kg/K) 3.930x10° ¢ 0.65 Futtsu
C, U/kg/K) 1.006x10° L(I/kg) 2.45x10°
c 0 g5 (kg /hg) 0.0223 o
0ro (7/m? fsec) 4000 g, (kg/kg) 00173
r 0.09 B (kg/mz/sec) 0 I
s 0.9 Ce 1.1x107
ol 7/m2fsec/k?)|  1575x1070 Cr 1.1x107 23.55 33,15 %o
T, (°C) 26.7 Cy 1.1x107 )
£, (iFa) pr & P Fig.9 Initial distribution of sea temperature and salin-
; ity on the uppermost lelel (0-3m) used in
ACT) 1228 numerical simulation
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Fig. 10 Computed residual current on the uppermost
level in Case 0, Case 1 and Case 2
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Fig.12 Computed current at low tide around Mega-

Float model in Case 1
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Fig. 13 Computed current at low tide around Mega-
Float model in Case 2
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Fig. 14 Computed time variation of south-to-north
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Fig.15 Computed time variation of sea temperature at
the center of Mega-Float model (Case 1)
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Current at low tide around Mega-Float model,
computed assuming that wind blows over the
whole region of Tokyo Bay (Case 3)
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(ii) Level : 6 - 9m

Current at low tide around Mega-Float model,
computed assuming that wind blows only
inside Rank 2 region
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Fig. 19 Effects of Mega-Float model on sea tempera-
ture distribution on the uppermost level at low
tide
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