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Abstract : After the resonator on the basis of the wave-filter theory was designed to control the waves with a spe-
cific frequency range surging into the harbor, the several case with the use of resonator have been reported in
some part of sea, including the port of Long Beach, USA, and yacht harbor at Rome, Italy in order to control the
long-period wave motion from the vessels. Recently, the utility and applicability of the resonator has been suffi-
ciently verified in respect of the control of tsunami approximated as the solitary wave and/or the super long-period
waves. However, the case with the application of tsunami in the real sea have not been reported yet. In this
research, the respective case with the use of existing resonator at the port of Mukho and Imwon located in the
eastern coast of South Korea were studied by using the numerical analysis through the COMCOT model adapting
the reduction rate of 1983 Central East Sea tsunami and 1993 Hokkaido Southwest off tsunami. Consequently, the
effectiveness of resonator against tsunami in the real sea was confirmed through the reduction rate of maximum
40~50% at the port of Mukho, and maximum 21% at the port of Imwom, respectively. In addition, it was con-
cluded that it is necessary to study about the various case with application of different shape, arrangement, and
size of resonator in order to design the optimal resonator considering the site condition.

Keywords : resonator, real sea, tsunami, reduction rate of tsunami height, Mukho port, Imwon port, numerical
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Photo 1. Damages by East Japan tsunami at Rikuzentakata in Japan
(Mori et al., 2011).

Photo 2. Damaged caissons of Kamaishi Breakwater in Japan
(Takahashi et al., 2011).
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Fig. 1. Shape of resonator proposed firstly by Nakamura et al.
(1985).

Fig. 2. Resonator constructed at Pier J of Long Beach port in USA
to attenuate excessive ship motions (Poon et al., 1998; http:/
earth.goole.com).
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Fig. 3. Resonator constructed at Ostia-Rome yacht harbour in Italy
(Bellotti, 2007; http://earth.goole.com).
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Table 1. Fault parameters for 1983 Central East Sea earthquake (Aida, 1984)

Faults Latitude Longitude Depth Strike angle Dip angle Slip angle Length Width Dislocation

(N) (‘E) (km) ) ©) ©) (km) (km) (km)

Fault 1 40.21 138.84 2 22 40 90 40 30 7.60

Fault 2 40.54 139.02 3 355 25 80 60 30 3.05
Table 2. Computation conditions

Number of area Number of grids Grid size (m) Coord. system SWE type
Area No.1 1333 x 1629 1215
Area No.2 687 x 1182 405
Area No.3 1098 x 1101 135 . Linear
Area No.4 1218 x 1068 45 Cartesian
Area No.5 1368 x 1281 15
Area No.6 408 x 393 5 Nonlinear

SWE: Shallow Water Equation
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Fig. 4. Simulation of inundation at Imwon port during 1983 Central
East Sea tsunami (Lee et al., 2002).
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Table 3. Computation conditions

Fig. 5. Present simulation by COMCOT model (Liu et al., 1998).
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Number of area Number of grid Grid size (m) Coord. system SWE type
Area No.1 1333 x 1629 1215
Area No.2 687 x 1182 405
Area No.3 1098 x 1101 135 Cartesi Linear
Area No.4 975 x 873 45 artesian
Area No.5 1314 x 1311 15
Area No.6 1116 x 891 5 Nonlinear
Table 4. Fault parameters for 1993 Hokkaido Southwest Off earthquake (Takahashi et al., 1994)
Faults Latitude Longitude Depth Strike angle Dip angle Slip angle Length Width Dislocation
(N) (E) (km) ) ) ©) (km) (km) (km)
Fault 1 42.10 139.30 5 163 60 105 24.5 25 12
Fault 2 42.34 139.25 5 175 60 105 30 25 2.5
Fault 3 43.13 139.40 10 188 35 80 90 25 5.71
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[1993.7.12 Tsunami] AREA No.1

Fig. 6. Computation areas.
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(a) Without resonator

Fig. 7. Spatial distribution of water depth and terrain elevation
around Mukho port.
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Fig. 8. Size and shape of resonator installed to the existing break-
water of Mukho port.
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(b) With resonator

Fig. 9. Maximum tsunami water level at Mukho port whether the resonator is installed or not.
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Fig. 10. Time variation of tsunami water elevation at the most inside of Mukho port whether the resonator is installed or not.
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Fig. 11. Size and shape of resonator with the change of width B or
B’ (for the fixed L =200 m).
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Fig. 12. Comparison of maximum tsunami water level with the change of resonator width B at Mukho port (for the fixed L =200 m).
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Fig. 13. Time variation of tsunami water level with the change of resonator width B at Mukho port (for the fixed L =200 m).
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Fig. 16. Time variation of tsunami water level with the change of resonator length L at Mukho port (for the fixed B =735 m or B'=200 m).
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Fig. 19. Size and shape of resonator installed to the existing break-
water of Imwon port.
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Fig. 20. Maximum tsunami water level at Imwon port whether the resonator is installed or not.
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