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Abstract — In coastal region, eutrophication, Do deficit and red tide are frequently occurred by influx of fresh
water. When the fresh water containing pollutants is discharged into the sea, the surrounding water is con-
taminated by dispersion of freshwater flowing into coastal waters. The prediction and analysis about the dis-
persion process of the discharged fresh water should be conducted. A modeling system using GUI was
developed to simulate hydrodynamic flow and fresh water dispersion in coastal waters and to analyze the results
efficiently. The modeling module of the system includes a tide model using a finite element method and a fresh
water dispersion model using a particle-tracking method. This system was applied to predict the tidal currents
and fresh water dispersion in Mokpo coastal zone. To verify accuracy of the hydrodynamic model, the sim-
ulation results were compared with observed sea level and time variations of tidal currents showing a good
agreement. The fresh water dispersion was verified with observed salinity distribution. The dispersion model
also was verified with analytic solutions with advection-diffusion problems in [-dimensional and 2-dimensional
simple domain. The system is operated on GUI environment, to ease the model handling such as inputting data
and displaying results. Therefore, anyone can use the system conveniently and observe easily and accurately
the simulation results by using graphic functions included in the system. This system can be used widely to
decrease the environmental disaster induced by inflow of fresh water into coastal waters.

Keywords: Freshwater Dispersion('8= 2}, Particle Tracking(d 2F5+3), GUI(AHEAHH 2]), Pollutant
Transport(2. 522 &4k
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Table 1. Error analysis of 1-dimensional advection-diffusion models

Model Cr Pe E; By E; E, E;
o2 5 0.3452420 0.4043252 -0.3452420 0 0
25 0.6390523 0.9104409 -0.6390522 0 0
Upwind-CN 1o 5 0.0006092 0.0005988 0.0006092 0 0
25 0.0033096 0.0030450 0.0033096 0 0
L4 5 0.1546722 0.1623014 -0.1546722 0 0
25 0.4226624 0.5182850 -0.4226624 0 0
02 5 0.0043645 0.0041485 -0.0043645 0 0
25 0.0989265 0.1131478 -0.0989265 -0.0121684 -0.0094046
5 0.0001287 0.0001203 -0.0001287 0 0
QUICKEST 10 25 0.0024897 0.0023141 0.0024897 0 0
14 5 0.0012555 0.0011772 -0.0012555 0 0
25 0.0116039 0.0105340 0.0112241 0 0
02 5 0.0022770 0.0019750 0.0022770 0 0
25 0.0108988 0.0096133 0.0108988 0 0
6th-order L0 5 0.0006092 0.0805988 0.0006092 0 0
Holly-Preissmann ’ 25 0.0033096 0.0030450 0.0033096 0 0
14 5 0.0005210 0.0004731 0.0005210 0 0
25 0.0025735 0.0023608 0.025735 0 0
02 5 0.0733604 0.0507751 0.0454591 0.0017366 0
25 0.0379189 0.0335854 -0.0183140 0.0007767
Random-Walk 1o 5 0.1296194 0.06866700 0.0445947 0.0038833 0
(N=16,000) ’ 25 0.0733604 0.0505751 0.0454591 0.0017366 0
L4 5 0.1070824 0.0726304 0.0567869 0.0045947 0
25 0.0719633 0.0517021 0.0356311 0.0020548 0
04 % — — upwind-CN 04 — T — — UpwinaCN
— - —  QUICKEST - =  QUHCKEST
e Y A T 2-pt 6th-order H-P e I § St i 2.pt 6th-order H-P
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g 02 — § 02 —
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{a) Pe=5.0, D = 10 m/sec

Fig. 1. Examples of 1-D simulation results (A=30).
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Fig. 2. Simulation results of 2-D advection-diffusion by a random-walk model.
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Fig. 6. Display of hydrodynamic model results.
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