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Prediction of Tidal Changes due to the Development of
Incheon Coastal Waters
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Abstract (] Two-dimensional numerical analysis is performed for the simulation of tidal characteristics
related to various development projects in Incheon coastal waters along the west coast of Korea.
Field observation of tides and currents was made in order to provide the input boundary and valida-
tion data set to the numerical modelling. For the simulation of changes of tides and currents a
depth-integrated two-dimensional shallow water model of Flather and Heaps (1975) has been used
herein. Tidal model is set up with open boundary sea level from observed two major constituents,
M, and S,. Subsequently the established model is utilized to investigate the effect of two development
projects in this region. It has been found that in spring tide the changes of tidal amplitude are small,
however, those of tidal current are locally significant.
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Table 1. Harmonic constants for major tidal components
at station TI
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Table 2. Harmonic constants for major tidal components
at station T2

Location : Kanghwa T2 (92.10) |

Duration : 42 days (15:00, Oct. 7, 1992~09:00, Nov. 17,
1992)

Observed M.: —0.6215E-16 S.D.:0.2139E+ 01

Residual M.: 0.1227E-14, S.D.:0.1483E+00
. Speed H g

No. Constituent (deg/hr) (m) (deg)
1 O, 13.9430356 0.2848 268.118
2 K, 15.0410686 0.3735 313938
3 N, 28.4397295 04956 123.442
4 M, 28.9841042 2.6794 145.255
5 S: 30.0000000 1.0219 203771
6 M,y 57.9682084 0.0418 207.500
7 MS, 589841042 0.0443 238.667

Table 3. Harmonic constants for major tidal components
at station T3

Location : Kanghwa T1 (92.10) T Location : Kanghwa T3 (92.10)
Duration : 42 days (15:00, Oct. 8, 1992~09:00, Nov. 18, Duration : 42 days (13:00, Oct. 6, 1992~10:00, Nov. 16,
1992) 1992)
Observed M.: —0.1808E-15 S.D.:0.2994E+01 Observed M.: —09045E-17  S.D.:0.2023E+01
Residual M.: 0.1470E-13, S.D.:02161E+00 Residual M.: 0.1122E-13, S.D.:0.1626E+00
. Speed H g . Speed H g
No. Constituent (deg/hr) (m) (deg) No. Constituent (deg./hr) (m) (deg)
1 O 13.9430356 02776 264.579 1 O, 13.9430356 0.2805 260.660
2 K, 150410686 03674 311.081 2 K, 15.0410686 0.3704 305.330
3 N> 28.4397295 0.5057 123,655 3 N 284397295 04852 105429
4 M, 289841042 2.8608 143.666 4 M, 28.9841042 2.5487 128240
5 S, 30.0000000 1.0836 203988 | 5 S; 30.0000000 09773 185.507
6 M, 579682084 0.0391 112996 6 My 57.9682084 0.0454 100.080
7 MS, 589841042 0.0450 171.559J 7 MS, 58.9841042 0.0417 144.764
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Fig. 1. Grid system for tide modelling and locations of
measuring points.
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Fig. 4. Comparison of observed and computed surface
elevation at station TI.
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Fig. 5. Comparison of observed and computed east-west-
ward current at station C2.
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Table 4. Various developments schemes for numerical
modelling
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Fig. 7. Grid system for scheme 3.
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Table 5. Changes of tidal characteristics related to various development schemes
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Computed time variations of surface elevation and current for scheme 2 and scheme 3 at the selected comparison
points.
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