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Characteristics of Wave Transformation in Gamcheon Harbor
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Abstract

Copeland’s(1985) hyperbolic mild-slope equation including diffraction, refraction and
reflection in the wave field is used as a governing equation in this study. The result of
Maruyama & Kajima(1985) is used to calculate wave direction and that of Watanabe &
Maruyama(1986) is used as a energy dissipation formula. Numerical solutions are obtained by
the Leap-Frog scheme and compared‘ with Watanabe & Maruyama’s (1984) hydraulic
experimental results and numerical simulation results for the detached breakwater. This wave
model is applied to a detached breakwater and compared with Watanabe and Maruyama’s
(1984) hydraulic model results to check the characteristics of reflected wave field around a
detached breakwater. The distribution of wave height and wave phase in front of a detached
breakwater is more accurate than the Watanabe and Maruyama's numerical results. The
results from our wave model show good agreements with the others and also show nonlinear
effects around the detached breakwater. This model is applied to the Gamcheon harbor of
Pusan. The field observations were carried out at Pusan harbor wave station in 1986-199%5
and the results were accepted as a design wave condition in this study. The wave height and
wave period was measured by Dong-A university at one station in the Gamcheon harbor in

1996-1997 and used as a calibration criterion. The measured data were used as input data for
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the numerical simulation and also compared with simulated results. The numerical

simulation shows a fairly good results which considering the effect of topographic

characteristics and effect of narrow entrance due to two separated breakwaters in Garncheon

harbor. The wave distribution characteristics inside Gamcheon harbor is quite different with

the offshore wave direction and wave period.
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Fig. 21 Periodic changes of flux densities
Qx, Q, and water surface displacement
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Table 3.1 Measurement date of wave data

measurement period

1996. 2.29. ~ 3. 26.

measurement data

significant | 1996. 5. 19. ~ 6. 13.
wave height(Hs), 199%. 7.30. ~ 9. 2
significant 1996. 10. 24. ~ 11. 20.

!

wave period(Ts) 1997. 3. 18. 4. 18
1997. 5.23. ~ 7. 19

S B !

Table 3.2 Wave height according to significant

wave period
s(sec) |00 - A
Hs 3.9 (%)
x| - 97.2
2} - 718
AR 916
[
L |4 - 916
few]
5xF | - 834
63 | - 876
=] - 2.8
2AF - 22.2
=
= 33| - 84
[ewi
P 84
=
53 | - 166
63 | - 124
(%) - 100

(Period © 1996-1997, Soltjstm s okgsta})

Table 3.3 Wave height according to significant
wave period

6~ | 7~ | 8~| 9~|10~|11~|12~| A

o
l

0.0-05 |2457! 7361 556| 343| 195) 91| 41| 16} 2| 4[152

05-1.0 {5307|1412|2079|1510| 6763261149} 37| 3 41394

A(%) | 295(16.7|17.0| 154|108 6.3| 34| 06| 02| 0.1 100

(Period : 1986-1995, F-4F43A])
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