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Numerical Experiments on the Hydrodynamic and
Diffusion in Estuary by using Two-level Model
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Two-level numerical models are formulated to predict the flow pattern, SS(suspended
solids) distribution and the behavior of discharged fresh water in estuary, and are applied
to the Suyoung River estuary in Pusan, Korea. To verify the application of the models,
field observations of tidal current, salinity and SS were performed during the period of
spring tide. Computed upper level velocities by two-level model are in better agreement
with observed values than single model. Apart from the magnitude of the velocities, the
predicted flow fields at upper level are similar to those obtained at lower level. Upper le-
vel velocities in river channel during ebb spring tide are about 2 times stronger than those
during flood spring tide due to the discharging flow rate from the Suyoung River. Two-
level model results on the salinity and SS distribution at upper level are compared with
the observed ones at the surface. Computed salinity distributions are in good agreement
with the observed values, but computed SS distributions show 6~10 ppm higher values
than the observed ones.
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Fig. 1. Topography of Suyoung River estuary.

Fig. 2. Two-level model coordinate system and nota-
tions.
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Table 1. Input parameters used to compute the tidal
current
Parameters Values
Grid interval AX=AY=150m
Time interval AT=20sec.
Upper level thickness 6.0m
Horizontal eddy viscosity Au=0.0125AX*?
coefficient =10m%s
Internal friction coefficient | r?=5X107*
Bottom friction coefficient | r,>=0.0026
Fresh water density pr=0.999
. i . . . .
Tld?’losrr:é%;;me n open 0.5m (Spring tide)
Discharging flow rate from 3
the Suyoung River 4.0m7/s

Table 2. Input parameters used to compute the diffu-
sion
Parameters VaI{Jes
Grid interval AX=AY=150m
Time interval AT=600sec.
Horizontal eddy diffusion S
coefficient K=Ky =5m/s
Vertical eddy diffusion — —5, .2
coefficient K,=5X10""m"s

Salinity concentration in Upper level: 33.0%

open boundary Lower level: 33.0%

Initial salinity concentration | Upper level: 26.5%

Lower level: 285%,

Initial SS concentration 5ppm
Discharging SS concentration

from the Suyoung River 100ppm
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Table 3. Comparisons of the velocity amplitude and direction of tidal current ellipses

Classification Position Axis Amplitude(cm/s) Direction
Two-level model results Upper Long 23.0 N76°E~S76°W
level Short 1.3 S14°E~N14°W
Lower Long 14.3 S85°E~Ng5°W
level Short 3.9 N05°E~505°W
Single model results Mean Long 18.9 N70°E~S70°W
Short 1.3 S20°E~N20°W
Observed results Surface Long 210 N55°E~g55°W
Short 56 S35°E~N35°W
Middle Long 18.0 N53°E~S53°W
Short 5.7 S37°E~N37°W
Bottom Long 118 N58°E~S58°W
Short 2.9 S32°E~N32°W
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Fig. 9. Computed tidal currents at upper level during spring tide.
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