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Numerical Evaluation of Tidal Characteristic Changes after Saemangeum
Sea-dike Closing

Park, chang-kyu - Lee, Nam-Ho

ABSTRACT

During the performance of large scale tidal land reclamation project along the coast line, the
construction of large scale structures such as sea-dikes, closing estuaries will induce big changes
of near-shore hydraulic behavior. In this paper, its is aimed to verify the change of tide and
currents after the construction of sea-dike of the Saemangeum project along the coast line.
Numerical scale model “TRISULA” which development by Delft Hydraulics in the Netherlands was
used. “TRISULA” is adopting the finite difference numerical scheme, and mostly using for
hydro-dynamic solution along the sea and estuaries. Model boundary is covering 100X170 Km and
constructed with 133X337 grids. OQuter side boundary is divided 48 sections, and input 37 tidal
components are gained from another big scale numerical “Yellow Sea” model. Model calibrations &
verifications were performed with field tide & current datas which were measured along sea-dike
alignment during Aug. 1997 ~ Apr. 1999. And then, numerical simulation with the tide condition
dated 17 Apr. 1999 was performed with & without sea-dike construction condition for the
comparison. Evaluated boundary is 20 km out-side from sea-dike alignment. Four cross lanes were
set up, each of lane contains 3 points, for the comparison of sea-dike construction effects.

Results showing the tidal amplitude is reducing approximately 20 cm after the construction of
sea-dike during spring tide condition, amplitude 6.9m.

Currents after construction of sea-dikes along the alignment, the northern part shows 50%(inner),
90%(outer) and the southern part shows 10%(inner) 50%(outer) of the currents before
construction.

A= : £A=Y, TRISULA, B2A, 24, 29, 27%
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<X 2> Computation interval of input variables

| Variables Input Data 7 Description
DX(m). DY(m) 300 - 1,000 Distance Increment
DT(sec) 150.0 Computation Time Increment
CL1(min) 1440.0 Computation Start Time
CL2(min) 2880.0 Computation End Time
PRT(sec) 1800.0 Print Time Increment
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<¥E 3> 37 tidal components at outer boundary

(Sta.01, Sta.20, Sta.42)

Station 001 Station 020 Station 042
Component ~
( Ampl. Phase lag Ampl. Phase lag Ampl. Phase lag

A0 -(0.004 0 -0.004 0 ~(0.003 0
Ql 0.066 232.8 0.064 226.0 0.004 223.0
01 0.272 247.0 0.263 239.7 0.268 235.9
Ml 0.014 143.9 0.013 140.3 0.013 118.8
K1 0.271 279.4 0.259 271.1 0.262 266.1
P1 0.090 271.8 0.086 263.4 0.087 258.5
SO1 0.008 136.8 0.007 124.5 0.011 109.9
MNS2 0.023 196.0 0.023 184.8 0.026 167.7
MU2 0.098 240.3 0.095 229.4 0.104 214.0
N2 0.387 76.7 0.383 60.6 0.425 56.2
NU2 0.074 77.2 0.073 61.1 0.081 56.6
2N2 0.055 64.1 0.055 43.0 0.061 435
M2 1.896 91.7 1.840 5.7 2.053 70.2
LABDA?2 0.036 147. 0.035 131.7 0.039 126.0
L2 0.026 133.7 0.020 129.9 0.025 89.0
S2 0.631 141.4 0.607 1245 0.671 119.9
K2 0.176 141.1 0.169 124.2 0.186 119.6
T2 0.052 121.2 0.050 104.3 0.056 99.6
MSN2 0.018 344.7 0.014 332.3 0.017 302.6
2SM2 0.018 71.1 0.015 58.6 0.015 36.3
MO3 0.009 86.0 0.010 38.7 0.017 22.0
M3 0.002 307.0 0.002 272.3 0.001 262.9
MK3 0.016 158.3 0.019 122.2 0.026 114.2
SK3 0.006 219.2 0.007 178.5 0.009 168.8
MN4 0.027 20.8 0.027 42.6 0.041 63.1
M4 0.061 46.3 0.062 72.9 0.091 96.1
SN4 0.006 67.9 0.004 15 0.007 360.0
MS4 0.040 109.7 0.033 144.7 0.045 175.1
S4 0.006 164.4 0.004 182.3 0.005 203.8
2MN6 0.005 21.1 0.010 330.7 0.003 215.1
M6 0.006 56.8 0.014 355.8 0.003 232.4
MSN6 0.002 330.8 0.003 47.0 0.002 1174
2MS6 0.003 99.5 0.014 58.6 0.004 191.8
25M6 0.001 97.8 0.004 109.2 0.003 236.6
M8 0.003 254.0 0.003 187.3 0.003 190.9
2MSN8 0.002 24.2 0.002 242.3 0.003 297.2
IMS8 0.004 336.3 0.005 249.7 0.007 2715
2(MS)8 0.002 48.5 0.002 304.6 0.002 397.1
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