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Hind-casting Simulation of Sedimentation Changes and Passage
Hindrance in Keum River Estuary
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Abstract : Sedimentation changes related with bottom shear stress attenuation at JangHang channel in the Keum
River Estuary, where several huge coastal constructions including an estuarine dam have been conducted for last
2 decades, were evaluated for 7 cases to figure out passage hindrance through the channel by a hydrodynamic
model using hind-casting technique from 1988 to 2000 at every 2 years interval. Due to the construction of Keum
River Estuary Dam, the maximum bottom shear stress rapidly lessened to 0.2-0.6 N/m* compared to 1-2 N/m” in
natural status. Especially it marks below the critical shear stress of 0.4 N/m” resulting in severe siltation in the
channel just after the closing of dam gates in 1994. It is concluded that the dam may block the tidal energy
propagation to upstream and directly results in sedimentation environment in front of dam site. It is also revealed
that at least 20% of passage hindrance of small fishing boats through the channel could be counted due to
sedimentation by analysis of predicted mean spring tides.

Keywords : Keum River Estuary, siltation in channel, passage hindrance, shear stress, sedimentation, hind-
cast simulation
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ellite image in 1996.
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Table 1. Modeling scenarios for sedimentation simulation
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Scenarios Finite element system
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cases No of elements and nodes
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. L3 A8k bl
case-1 19908 7= 8035, 4267 . FAF2) 8 5ORTANA,716 m)
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_ 3 ALS) o
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- BTSSR
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Fig. 2. Four reference lines along stations for comparison of
sedimentation in the channel.
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Table 2. Changes of hydrodynamic parameters affecting sedimentation along line-A in Fig. 2

Depth(m)
No X-coord Y-coord

Velocity(m/s) Max bottom shear stress(N/mz)

1988 1990 1992 1994 1996 1998 2000 1988 1990 1992 1994 1996 1998 2000 1988 1990 1992 1994 1996 1998 2000

O 0~ N R W N —

166398.6 276502.2 3.84 3.38 2.64 3.58 3.69 2.56 2.56 0.61 0.78 0.65 0.27 0.30 0.28 0.28 0.40 0.22 0.20 0.21 0.18 0.21 0:21
166734.5 276637.8 3.74 0.63 1.55 3.35 3.84 1.31 1.31 0.64 0.75 0.63 0.24 0.28 0.24 0.24 0.43 0.19 0.15 0.16 0.17 0.15 0.15
167063.0 276772.8 3.62 0.26 1.68 3.05 3.69 1.54 1.54 0.69 0.76 0.62 0.24 0.27 0.25 0.25 0.47 0.20 0.14 0.16 0.15 0.17 0.16
167327.7 276888.2 3.62 0.06 1.83 2.95 4.01 1.96 1.96 0.76 0.79 0.70 0.24 0.27 0.24 0.24 0.57 0.19 0.15 0.14 0.15 0.16 0.15
167545.1 276972.1 3.62 -0.51 1.81 3.20 4.43 2.16 2.16 0.80 0.82 0.73 0.25 0.26 0.26 0.25 0.61 0.23 0.16 0.18 0.13 0.18 0.17
167717.1 277038.1 3.62 -0.17 2.00 3.59 4.35 2.62 2.62 0.85 0.82 0.79 0.27 0.26 0.25 0.25 0.68 0.19 0.17 0.20 0.14 0.18 0.17
1678672 277097.2 3.62 0.29 155 3.80 4.22 2.41 2.41 0.94 0.91 0.80 0.28 0.28 0.25 0.25 0.80 0.22 0.18 0.22 0.16 0.18 0.17
168002.0 277146.7 3.62 0.76 0.83 4.29 4.01 3.44 3.44 1.10 0.98 0.90 0.26 0.32 0.28 0.27 1.08 0.24 0.21 0.20 0.21 0.23 0.22
168157.5 277201.7 3.63 148 3.70 4.36 3.69 2.09 2.09 1.28 1.06 1.01 0.25 0.37 0.30 0.29 1.42 0.28 0.25 0.17 0.30 0.27 0.26

10 168349.1 2772672 4.10 441 420 3.91 3.69 2.41 241 1.44 1.19 1.31 0.35 0.42 0.35 0.34 1.92 0.32 0.40 0.36 0.39 0.37 0.35

—

168559.5 2773347 441 4.88 589 5.18 3.69 2.94 2.94 1.57 1.46 1.51 043 0.48 0.39 0.38 2.39 0.51 0.52 0.51 0.49 046 043

12 168754.4 277399.7 4.54 5.58 5.09 548 3.69 4.27 427 1.75 1.68 1.67 0.43 0.62 0.46 0.45 3.12 0.69 0.68 0.55 0.83 0.64 0.61
13 169032.5 2774724 463 505 5.13 557 525 6.43 6.43 1.76 1.82 1.54 0.38 0.64 0.55 0.55 3.25 0.83 0.51 0.38 0.86 0.65 0.62
14 169269.0 277532.1 5.85 5.61 7.20 7.03 7.24 6.14 6.14 1.61 1.49 1.57 0.41 0.56 0.53 0.53 2.13 0.47 0.50 0.33 0.50 0.48 0.48
15 169489.9 277589.2 394 5.06 4.52 5.09 5.95 3.91 3.91 1.05 1.16 1.03 0.20 0.49 0.11 0.23 1.01 0.22 0.18 0.12 046 0.12 0.12
16 169653.6 277641.2 2.67 3.69 3.43 3.32 3.69 3.15 3.15 0.97 1.19 0.87 0.11 0.42 0.26 0.26 1.13 0.22 0.11 0.07 0.41 0.19 0.19
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finite element mesh system
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Fig. 3. Finite element mesh system and bottom shear stress changes at every 2 years from 1988 to 2000.
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Fig. 3. Continued.
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Fig. 4. Variation of maximum bottom shear stresses along line-A, B and C in Fig. 2.
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Fig. 5. Hourly tidal elevation variations at st. D-6 for mean spring tide and plotted tidal ranges for a month with bottom elevation
and depth for small boat passage.
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