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Abstract

The three-dimensional multi-layer computer simulation technology for tidal current
developed in the previous study is updated to a new version. Many improvements are

achieved by following changes :

(1) No-reflection condition is adopted instead of no-gradient condition as an open

boundary condition.

(2) Time marching algorithm is changed sc that velocity and pressure(surface
movement) might be solved in turn at different time step .
(3) Convection term in eguation of motion is estimated by upwind differncing scheme

instead of central differencing.

The stability is improved considerably and the steady state is achieved within 2 tidal
periods which is about 3 times shorter than that of the old version. Moreover,
fluctuations in time disappeared by introducing the new time marching technique.

An application to the real near shore areanear Inchon harbor) is performed by the
new version. Simulated results are compared with those by the simulation tool
developed in the University of Tokyo. Validity and effectiveness of the two simulation
technologies are checked through the comparative research works.
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Table 1 Vertical coordinate

. UOT (Physical
UOQU(o~coordinate) .
coordinate)
1 -0.05 1m
2 -0.15 3m
3 -0.3 7m
4 -0.5 15m
5 -0.7 3lm
6 -0.9 63m

Table 2 Various constants used in the
calculations.

acceleration of

g 98 | "8 )
gravity
p 1025 |ke/m’ |density of water
.. thorizontal eddy
A 100 { m*/s | | .
VISCOSItY
. \vertical edd
Ka | 0001 | m¥s | o o
VISCOSItY

sea bottom
7 0.0026 . -
friction coefficient

Aat 2 | sec ltime interval
amplitude of

05
7o m tidal forcing
To 125 |hours [tidal period
P 1.226 |kg/m’ |density of air
wind drag
Cd 0.0015 o
coefficient
Vwx 10.0 | ™% |wind velocity in x
Vv 0| % |wind velocity in v
Ax= 4y 1.0 | km jgrid spacing
No. of vertical
layer 6
layer
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