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Prediction of the Variation of Tidal Characteristics due to
the Construction of Seadike Using Finite Element Model
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Abstract

Seadike construction in order to develope the tidal land is used to significantly affect the water circulation
system not only resulting in changes of coastal geometry but causing environmental problems. Therefore it is
necessary that resultant effects of seadike construction must be carefully assessed. In this study, it is intended
to investigate the various effects due to seadike construction by comparing the simulated tidal velocities before
and after the construction of Boryeong seadike. The simulations of tidal velocities and elevations in various
locations were made by RMA-2, which is an existing nonlinear two-dimentional model formulated by finite el-
ement method.

Calibration and verification of the model have been carried out using the observed field data for tidal vel-
ocity. The result of simulation for the tidal velocities by the RMA-2 model showed well agreed with the obs-
erved field data. Therefore, the applicability of the model was satisfactory proved.

As a result of seadike construction, the variation of tidal velocities.was much decreased with the tendency
of rapidly decreasing toward the direction of upstream end, but the changes of the tidal elevation could be

negligible.
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(Table 1) Suggested values of Manning’s n

Conditions n value
shallow river without snags 0.025~0.035
deep river 0.018~0.025
shallow estuary without vegetation 0.020~0.030
deep estuary 0.015~0.020
dense vegetation in a wetland 0.050~0.100
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{Table 2) Typical values of turbulent exchange o] HFEAE 6.30me] ©]=29, HEwHx

coefficients
Conditions & value(N - s/ )
shallow river(fast currents) 1,200~ 2,400
deep estuary(small elements) 2,400~ 4,800
deep estuary(large elements) 9,500~ 14,400
wetland with tidal wetting and drying 4,800~9,500
flow separation around structures 50~240
¥ & is turbulent exchange coefficients
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(Table 3) Measurement of tidal velocity and
elevation

Observation Period Remarks

'95, 8. 20 (00:00~24:00)
'95. 8. 26 (00:00~24:00)

°95. 8. 20 (00:00~24:00)
'95. 8. 26 {00:00~24:00)

Station

®

Location
36° 26634 N
126° 31.641° E
36° 21.291' N
126° 32.188" E

36°21.253'N
126° 33.144" E
36° 26.542'N
126° 31.422" E
36°2°50°N
126°31"35°E

Tidal
Velocity

*95. 8. 20 (00:00~24:00)

’95. 11. 11 (00:00~24:00)
'95, 11. 16 (00:00~24:00)

*95, 11. 11 (00:00~24:00)
'95. 11. 16 {00:00~24:00)

Tidal
Elevation
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(Table 4) Tidal elevations at boundary nodes used as model input

ate Neap Tide Spring Tide Date Neap Tide Spring Tide
Hours '95.8.20 | '95.11.16 | '95.8.26 | '95.11. 11 | Hours '95.8.20 | '95.11.16 | '95.8.26 | '95.11. 1
01:00 130 0.10 -0.50 -2.95 13:00 0.70 -0.40 134 -3.09
02:00 0.90 -0.60 0.83 -2.56 14:00 0.20 -0.69 0.23 -2.56
03:00 0.40 -1.09 2.25 141 15:00 -0.40 -1.18 1.81 -1.18
04:00 -0.30 1.3 3.23 0.09 16:00 -0.90 -1.48 2.84 0.51
05:00 -0.60 -131 3.46 137 17:00 -1.30 -1.51 3.18 1.95
06:00 -0.50 -0.95 2.84 2.00 18:00 -1.20 -1.15 274 2.81
07:00 -0.10 -0.28 173 196 19:00 -0.90 -0.49 1N 316
08:00 050 0.47 0.39 133 20:00 -0.40 0.32 0.56 27
09:00 0.90 1.05 -0.85 0.20 21:00 0.30 1.03 -0.52 1.68
10:00 120 1.29 -1.83 -1.04 22:00 0.80 1.48 -1.49 0.42
11:00 130 1.14 -2.37 -2.08 23:00 1.00 163 -2.07 -0.76
12:00 120 0.66 230 -2.83 24:00 1.60 143 227 LT
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{Fig. 3) Depth schematization of Boryeong Estuary
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{Table 5) Comparision between observed and simulated tidal velocities after calibration

i loci Maximum
Period Station Maximam Velocity(m/ ¢) Absolute RMSE R
Observed Simulated Errors

® 0.33 0.35 0.02 0.07 091

Neap @ 030 0.29 001 0.0 095
Tide ® 035 032 0.03 0.08 0.91
MEAN 0.02 0.07 0.92
Spring ® 0.72 0.92 0.2 0.16 0.90
Tide @ 0.94 0.75 0.19 0.19 0.8
MEAN 0.19 0.18 0.88
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