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Abstract

The characteristics of tidal circulation with Hyungsan River discharges in Youngil Bay
by the numerical experiments is elucidated. For the simulation of tidal residual currents
related to inflow by the river discharges in Youngil Bay located in the southeastern part
of Korean Peninsula, the two-~dimensional numerical experiment is performed. The tidal
elevation boundary conditions of the 4 main tidal harmonic constituents (M, Sz K; and
O1) on the open boundary and river discharges at the river boundary are considered. The
computed results obtained from numerical experiment showed good agreements with the
field observation ones. The residual currents generally flow toward the inner bay through
the western (Dalman-~Gap) and central areas of the bay, and then the currents go toward
the outer bay along the eastern shore (Changgi-Gap) of the bay with anti-clockwise
circulation. Especially, in the numerical experiment without Hyungsan River discharges,
these flow patterns are disappeared. Based on the results, it showed that the Hyungsan
River discharges play the dominant role in the patterns of tidal residual currents. This
flow pattern of tidal residual currents are important mechanism of water quality, material
transport in Youngil Bay.
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Fig. 1 Schematic of bottom topography and the verification points
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Table 1 Tidal Harmonic and Non-harmonic Constants in Youngil Bay(POSCO [1995])

Station Dalman-Gap(T-1)| Changgi-Gap(T-2)| Pohang(PT-1)
Period Mean(Summer - Winter)
Constant « I3 K
Constituents {cm) ) (cm) () {cm) )
Mz (Hm, Km) 3.3 111.6 3.3 113.4 3.2 117.9
Sz (Hs, Ks) 0.7 2034 0.7 204.8 0.7 155.3
K; (H', K) 40 359.7 41 359.1 4.3 358.7
0O, (Ho, Ko} 4.3 326.7 4.4 3275 46 327.1
N M. H W. L 3" 51" 3" 55" 4" 05"
° M. L. W. L 10" 3" 10" 07" 10" 17"
- Approx. H. H W. 245 cm 25.1 cm 25.1 cm
H H W.0.S. T 16.3 166 165
r HWOMT. 15.6 15.9 158
by L W.OS T 148 151 15.1
n M. S. L. 12.3 126 12.7
e L.W.0.S. T. 9.7 10.0 10.1
C H W O MT 9.0 9.3 95
o H W 0.S. T. 8.3 8.6 3.8
g Approx. L. L. W. 0.0 0.0 0.0
t Spring Range 8.0 8.0 7.9
g Mean Range 6.6 6.6 6.4
t Neap Range 5.1 5.1 5.0
Tidal Factor F 2.08 2.13 2.28
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Table 2 Computational conditions
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Grid System

185%210 (Ax=4y=100 m)

Depth (h)

Chart No. 146, 135 (unit : m)

Time Interval( 4t)

10 sec

Coriolis Coeff. (f)

f=2wsine¢, w=2n/(24X60X%X60), ¢=36.03° N

Bottom Rough. (C)

C=19.4/n(0.9h)

Forcing (Tide & Current)

M,, Ss, K), O; & Current

Wind stress 0
Eddy viscosity Coeff. (Ayp) 10 m*/sec
Initial Condition u=v=2=0
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