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Abstract

“Abiki” is the local name of the large seiche in the north west coast of Kyusyu. In 1979,
March 31, “Abiki” occurred in the port of Nagasaki and its water height become above 2.8m in the
innermost part of the port. At the same time, an atmospheric pressure disturbance travelling to the
east through the Goto-Nada, was observed and its amplitude was about 6 mb. Akamatu and Okada
(1980) inferred that the progressive water wave amplified in the East China Sea by the resonance in
relation to this travelling pressure disturbance, came into the port of Nagasaki and caused the “Abiki”.
Hibiya and Kajiura (1982) succeeded in the numerical simulation of the “Abiki” caused by atmospheric
disturbance and the results were in close agreement with the real water height records. They
indicate that three essential processes are necessary for the occurrence of “Abiki”. The first is
the resonance explained above. The second is the refraction and reflection of the incident water wave
by topographic effects in the Goto-Nada.  The third is the amplification by the harbor resonance and
shallow water effects of the port of Nagasaki.

In this paper, using an almost similar numerical model, their experiment is followed up and
the results are confirmed. From our results, it is indicated that the second process is most important.
The incident water wave into Goto-Nada generates the local oscillation systems by reflection and
refraction, and causes the seiches in the adjoining bay or port. Particularly, the short period
oscillation which exists in the triangle of the Nisisonogi peninsula and Nomosaki off Nagasaki, is
most important for the development of “Abiki”.

Key words: Abiki (seiche), Numerical simulation, Travelling atmospheric disturbance, Harbor

resonance, Local oscillation system.
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Figure 1 Tide gauge record in the port Nagasaki.

From Akamatsu(1980).
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Figure 2(a) Atmospheric pressure disturbance in Mesima(% &),
Fukue(#&il), and Nagasaki(&") fromAkamatsu
(1980).
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Figure 3(a) First stage, East China: 12'x12’ (18.6x22.2km) mesh.
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Figure 3(b) Second stage, Goto-Nada ; 4x4km mesh.

Figure 3 Simulation area and bottom topography.
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Figure 3(c) Third stage, off area in Nagasaki : I1x1km mesh.

Figure 3(d) Forth stage, port Nagasaki : 0.3x0.3km mesh.
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Figure 4 Definition point of variables.
M,N : East and North mass transport,
H; water depth, An: Horizontal eddy
viscosity coefficient.

n; water surface elevation.
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Table 1 Parameters of simulations.

Mesh Size Time Interval  Horizontal Eddy An*

Ax, Ay At Viscosity coef.
East China Sea 18.6X22.2km 60sec 2.5X108 e /sec
Goto-Nada 4.0Xx4.0 20 3.0x10°
off Nagasaki 1.0X1.0 10 2.0X108
Port Nagasaki 0.3X%0.3 10 4.7X104

Bottom stress coef. 2.5X107%/cm, Coriolis factor (33 N) 7.92X1075/sec
Gravity accelaration 980cm/sec?, Water density 1.024 g/cw,

* Assumption from An=0.05X143,
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Figure 5 Assumed atmospheric pressure diturbance.
CASE-1: High pressure model travelling to East(90°).
CASE-II ; High pressure model travelling to ENE(807).
CASE-IIl : Low pressure model travelling to NE(557).

CASE-IV : Low pressure model travelling to E(90°).
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Figure 6. Development of water surface disturbance with the progressive atmospheric disturbance.
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Figure 8. Distribution of water height and current.

(c) CASE-1V (8 hours).
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Figure 11. Spectrum of calculated water height fluctuation in stn. G (fig.8(b)).
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Figure 12. Amplitude and phase lag of each component, (a) 180,(b) 69,(c) 43,and (d)

36 min. period. From the results of CASE II (4x4 km mesh).
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