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Three-Dimensional Numerical Experiment on the Tide-Induced
Residual Currents around a Circular Island
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Abstract ) Most of numerical models for studying tide-induced residual currents (TIRC) were to dime-
nsional depth averaged models which were confined to anlayze the horizontal structure of TIRC.
In this study, TIRC occurring around a circular island was simulated with the three-dimensional
spectral model which employed by the finite diffenence method in the horizontal direction and the
expansion of basis function in the vertical direction. The main results of numerical experiment can
be summarized as follows. Firstly, both topographic and nonlinear effect played an important role
in the generation of TIRC. Secondly, when the currents were rotary clockwise, the horizontal structure
of TIRC appeared to rotate in the same direction. These results were consistent with those of previous
studies of two-dimentsional numerical models.
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b) amplitude (cm)

Fig. 2. Approximated analytic solution of tidal scattering.
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b) amplitude (cm)

Fig. 4. Numerical solution of tidal scattering.
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Fig. 6. Depth variation and position of vertucal profiling
of horizontal velocity.
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Fig. 7. Tide-induced residual currents of Experiment 1.

AAZAFH AR A 2 A g EA
%A AAG A

a2 Az AAFE BE2dAe g ¥ 1eom/secd]
A715 7k Zeol7t ool wheb o7tk ik
Hll & vehyod AAHes FAAFIE FEEA
vehdx) ekobehFig 7). o] Ade A AFE 7]
o] 24 A HAY 2l A AT dH
HE ZA3olr}.

:

42 AE 2

A 20X A3 17 o] AL dAsEA 75
mzZ & ¥ o)FiE EFE A AANFE AL
sted wx1y Eajo} el HEND 2 A AR F=
SR AA AApA A H oF 4 cm/secE FFA

b) 30m

— 1 5 ecm/sec

d) 75m
— ¢ 5 cm/sec



346 olzl - HE& -

a) Om

— 5 em/sec

¢) 60m

— 5 cm/sec

......

Fig. 8. Tide-induced residual currents of Experiment 2.
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Fig. 9. Tide-induced residual currents of Experiment 3.
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