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To reduce tsunami hazards. it is necessary to develope the methods which can simulate tsunami
wave signals of coastal areas. In the present paper, it is attempted to use Sign Method for analyzing
and simulating recorded tsunami signals. A tsunami record Y(t) can be represented as the convolution
integral of a source evolution function E(t) and a wave propagation function K(1—t).
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A source function contains the peculiarities of a tsunami generator. A wave function is a kind
of transfer function which contains the characteristics of a wave propagation path. The source
functions and the wave functions of 9 Korean coast points and 6 Japan coast points are estima-
ted. and the tsunami wave signals are simulated by the convolution integrals of the source
functions and the wave functions. According to the results of analysis. the Sign Method is
an eflective method for simulating tsunami wave signals of Korean coast points which are
located far from tsunami source areas. Furthermore. if the source function of a neighboring
point and the wave function of an another tsunami are given, unrecorded tsunami wave also
can be estimated.
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Fig. 1. Points whose records are analysed.

Table 1. Tsunami records used in analyzing (O -present.

X -absent)

Korea Tsnami Japan Tsunami

1940 1964 1983 1964 1983
Najin o X X Shitase o C
Shinpo X X © Matsu- o o
Wonsan X X © gasaki
Sokcho X X © Naoetsu o 0
Donghae o X 0O | Toyama c G
Ulleungdo X X 0 Maizuru o O
Pohang X X 0
Ulsan X X )
Pusan X C ]
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Fig. 2. Tidal record at Pusan on 26 May. 1983. (a) before
filter. (b) after filter.
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Fig. 3. Tidal records at Shinpo (a) and Wonsan (b) on
26 May. 1983
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Fig. 4. Roots of transformed wave signal at Maizuru on 26 May, 1983. (a) Roots of 12 hours data and 8 hours

data (b) Separated roots of 12 hours data.
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Fig. 5. Comparison between estimated signal and exam-
ple wave signal (a) source function (b) wave func-
tion (¢) wave signal.
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Table 2. Results at the Japan coast (Correlation coeffi-
cients)

- V. V.

1964 Tsunami

1983 Tsuanmi

Point Max. Whole Max. Whole
Shitase 0.75 0.65 0.76 061
Matsugasaki 0.75 0.62 0381 063
Naoetsu 0.68 0.50 091 0385
Toyama 0.86 0.84 0.88 0.88
Tsuruga 0.80 0.63 081 058
Maizuru 0.90 0.77 091 0.69

Ivanov

Table 3. Results at the Korcan coast (Correlation coefti-

20 -—— Recorded ----Estimated
0 2 4 6 8 10

Time(hour)

Fig. 6. Comparison between estimated wave signal and
recorded wave signal. (a) Maizuru. 1964 (b) Toy-
ama, 1983.
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Donghae 083 074 085 085
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Wonsan 081 067
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Najin 082 038
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Fig. 7. Comparison between estimated wave signal and
recorded wave signal. (a) Pusan. 1964 (b} Do-
nghae. 1983.
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Table 4. Results when wave functions of other tsunamis

are used.
Sour Func. Wave Func. Estimation Max. Corr.
'64 Maizuru 83 Maizuru ‘64 Maizuru 0.71
‘83 Maizuru ‘64 Maizuru ‘83 Maizuru 094
‘40 Donghae 83 Donghae 40 Donghae 0.71
'83 Donghae ‘40 Donghae ‘83 Donghae 0.8]
‘64 Pusan ‘83 Pusan ‘64 Pusan 0.70
‘83 Pusan ‘4 Pusan ‘83 Pusan 0.79
8
E r=0.04 _ r=0.94
ST RN A AN
S oo 0 AVANIVANIAN
N EAEYAY RV
Qg === == PR VS T
o
_8 — Recorded ----Estimated
o 2 4 6 8 10

Time(hour)

Fig. 8 Comparison between estimated wave signal and
recorded wave signal at Maizuru on 26 May.
1983, The wave function of 1964 tsunami is used.

Table 5. Results when the source functions of neighbor
points are used

Sour. Func. Wave Func. Estimation Max. Corm.
‘64 Tsuruga ‘64 Maizuru ‘64 Maizuru 0.60
‘83 Tsuruga 83 Maizuru 83 Maizuru 0.81
‘83 Donghae 83 Sokcho 83 Sokcho 0.66
‘83 Donghae 83 Pohang 83 Pohang 0.78
‘83 Pohang 83 Sokcho 83 Sokcho 0.74
‘83 Sokcho 83 Pohang 83 Pohang 0.72
‘83 Pusan ‘83 Ulsan ‘83 Ulsan 0.83

3 Ulsan 83 Pusan ‘83 Pusan 0.69

[:stuna(cd

-— Recorded ---
) 2 a
Tune(houx )
Fig. 9. Comparison between estimated wave signal and
recorded wave signal at Pohang on 26 May. 1983.
The source function of Donghae is used.
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AR5 A, AgHez Mg spga 2y
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Table 6. Results when the source functions of neighbor
points and the wave functions of other tsuna-
mis are used

Sour. Func

dec Fum Lon\oluuob de (on

83 M(uzuru 64 Maizuru
64 MdlZUl’U 83 Maizuru

0.67.
0.78

‘64 Tsuruga
83 Tsuruga

| Recorded ----Estimated |
% > 4 & s
Time(hour)

. Comparison between estimated wave signal and
recorded wave signal at Maizuru on 26 May.
1983. The source function of Tsuruga and the
wave function of 1964 tsunami are used.
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