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Hydrodynamic Changes in the Keum River Estuary (2)
— By Numerical Model Tests —
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Abstract[]In order to find out hydrodynamic changes due to huge complex constructions in the Keum River
Estuary, two-dimensional finite element model is applied. Model results show that gate closing of the estuary dam
yields tide amplifications at Kunsan Inner Port to 17 cm and 6 cm of M, and S,, while 5 ¢m and 3 cm of
amplification at Kunsan Outer Port. Tidal currents in the main channel due to stepwise flow-guide dikes cons-
truction have been simulated and show that dynamic equilibrium bottom shear stress is 0.4 N/m’ on this Keum
River Estuary. Sedimentation rates R have correlation with maximum bottom shear stress T, R=-0.37-0.40 In 1.

Keywords : finite element model, tide amplification, dynamic equilibrium, bottom shear stress
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Table 1. Open boundary conditions applied to numerical
model simulation.

Constituents M, S,
Amp Phase Amp Phase
Locations {cm) (rad) (cm) (rad)
Upper right 210 1.789 76 2.523
Upper left 202 1.761 72 2.548
Lower left 199 1.601 7 2425
Lower right 221 1.711 78 2.537
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Table 2. Changes of tidal amplitude due to gate operation of Keum River Estuary Dam by numerical simulation.

Kunsan Outer Port

Gate closed

Gate opened

Gate closed

228
33
37

Amplitude (cm) Kunsan Inner Port
Constituents Gate opened
M, 211
S, 77
K, 38
0, 25
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78
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25
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81
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Fig. 4. (2) Computed tidal ellipses for various conditions at station C, (b) Computed tidal ellipses for various conditions

at station E.
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Fig. 5. (a) Maximum bottom shear stress (N/™) at past-1 status. (b) Maximum bottom shear stress (N/m’) in 1994, (c)
Maximum bottom shear stress (N/m’) in 1995, (d) Maximum bottom shear stress (N/m”) in 1996.
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Table 3. Sea bottom elevation changes vs. maximum shear stress for 20 stations.

Station 1 2 3 4 5 6 7 8

11

12 15 18 20 21 22 23 24 25 26 27

Shear stress (N/m%)|0.14 0.17 0.16 0.20 0.21 0.25 0.32 0.39 0.98 0.33 0.67 0.71 1.77 1.16 1.39 1.49 1.40 1.47 1.06 1.07

Depth Change + 0+ o+ o+ o+ o+ o+ o+

rate (m/yr) 1.33 0.36 0.29 0.12 0.17 0.24 0.26 0.41 0.25 0.14 0.85 0.21 0.16 0.71 0.16 0.66 0.24 0.97 0.59 0.36
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