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Abstract

In this paper, a 3-dimensional multi-layer current simulation program is applied to
real shore area near Inchon harbor with highly irregular bottom and continental
geometry. The effects of bottom topography on vertical structures of the ocean tidal
current is investigated through comparing the calculated results by 2-dimensional depth
averaged approach and the present method. Wind induced current, which may be more
dominant factor in predicting oil spill behavior, is also simulated by the present
computation algorithm. Comparison shows quite large differences not only in vertical
distribution of the current but also in the direction of the surface current.
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Table 1. o coordinates

k Ok k Ok

1 -1.05 7 -0.45
2 -0.95 8 -0.35
3 -0.85 9 -0.25
4 -0.75 10 -0.15
5 ~0.65 11 -0.05
6 -0.55 12 0.05
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Table 2. Parameters used in calculations
f 0 Corioli’s parameter
g 98"  gravitational acceleration
0 1025kg/m°>  sea water density

pa  1226kg/m®  air density
NZ 10 No. of vertical layers
AX,AY lkm grid spacing

Am 100m%/sec  horizontal eddy viscosity
Km 0.00lm%/sec  vertical eddy diffusivity

y 0.0026 bottom friction coefficient
At 2.0sec time interval

Uw,Vw 0 wind velocity

¢ 0.5m amplitude of input tide
To  12h30m period of input tide
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Fig. 4-a Current vector by 2-dimensional depth
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averaged method(after half period)
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Fig. 10-~a Wind induced surface current vector
field by the empirical model
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Fig. 10-b  Wind induced surface current vector
field by the present 3-dimensional model
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