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Table 3.1 Estimated values of parameters in equation (3.1) for each group.

Parameter Group A  GroupB GroupC Group D GroupE

To (min) 19 124 1461 1015 m
A1 (cm) 391 22.1 189.9 10.9 4.0
T1 (min) 410 526 457 473 720
Az (cm) 18.0 18.0 18.0 18.0 18.0
T2 (min) 3000 3000 3000 3000 3000

Table 3.2 Values characterizing the model curves calculated by using
equation (3.1) with the parameter values listed in Table 3.1.

Group A GroupB GroupC GroupD GroupE

Maximum height (cm) 333 26.2 229 20.9 17.6

Appearance time of
maximum height (h)

Full width of half
maximum (h)

2.2 3.0 6.2 6.5 4.1

154 21.7 235 27.5 357
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Figure 3.2 Temporal changes of the MRMS amplitudes of the 2010 Chile tsunami event.
Thin lines denote the MRMS amplitudes at each of the 33 tide gauge stations, and
the thick line denotes their average.

50 50 50
40 (a) . 40 (b) 40 (C)
€ IS €
A L 2
wn . %2} . %) .
g 30 s 30 S 30
4 o 4
= = =
o 20 9 20 9 20 A
& s =
@] = z | e
T 10 A O 10 o 2104 e
0 . . 01— . . 01+ . .
0 10 20 0 10 20 0 10 20
Average MRMS [cm] Average MRMS [cm] Average MRMS [cm]

Figure 3.3 Examples of relations between individual MRMS amplitudes recorded at (a)
Hachinohe (HC), (b) Omaezaki (OM), and (c) Naha (NH) tide gauge stations and
average MRMS amplitude of the 2010 Chile tsunami event. Oblique dotted lines
denote proportional lines.
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Figure 3.4  Relations between site factors of tsunami events: (a) 2010 Chile versus 2015
Chile, (b) 2010 Chile versus 2001 Peru, and (c) 2001 Peru versus 2007 Peru.
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Figure 3.5  Site factors evaluated for tsunami events with source regions in (a) South
America, (b) the southwest Pacific, (c) the North Pacific and their means.
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Figure 3.6 Relations between site factors for events with source regions in (a) South
America versus the southwest Pacific, (b) South America versus the North Pacific, and
(c) the southwest Pacific versus the North Pacific.
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Figure 3.7  Site factors of tide gauge stations along the Pacific coast of Japan evaluated
for events originating near the coast of South America and for events originating in
other source regions.
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(left panels) Histogram of the ratio of tsunami height to the MRMS amplitude
calculated by using a time window of 64 minutes. Thick lines denote the optimal
Rayleigh distribution, and thin lines denote the optimal Weibull distribution. (right
panels) Cumulative frequency distributions of the tsunami height to MRMS amplitude
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Figure 3.9  (left panels) Histograms of the ratio of tsunami height to the MRMS amplitude
calculated by using a time window of 180 minutes. Thick lines denote the optimal
Rayleigh distribution, and thin lines denote the optimal Weibull distribution. (right
panels) Cumulative frequency distributions of the tsunami height to MRMS amplitude
ratio.
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Table 3.3 Statistics of distribution for the ratio of tsunami height to the
MRMS amplitude calculated by using a time window of 64 minutes.

Earthquake Data distribution Rayleigh distr. Weibull distribution
Mw
& Tsunami max 999 990 6 999 990 m n 99.9 99.0

201 Tohoku 91 2.8 2.5 22 100 37 30 273 143 29 2.5
2010 Chile 88 27 26 22 09 36 29 250 137 30 2.5
2001 Peru 84 28 2.5 22 101 37 31 272 143 29 2.5
2006 Kuril 83 27 26 23 098 37 30 254 140 3.0 2.6
2015 Chile 83 28 26 23 094 35 29 231 134 31 2.6
2014 Chile 81 26 26 23 097 36 30 239 139 31 2.6
2009 Samoa 81 2.8 26 24 098 36 30 252 139 30 2.5
2007 Peru 8.0 31 27 23 093 35 28 230 132 31 2.6

Total 31 26 23 097 36 30 249 138 30 26

Table 3.4  Statistics of distribution for the ratio of tsunami height to the
MRMS amplitude calculated by using a time window of 180 minutes.

Earthquake Data distribution Rayleigh distr. Weibull distribution
Mw
& Tsunami max 999 990 6 999 990 m n 99.9 99.0

2011 Tohoku 9.1 3.1 2.7 25 097 36 30 231 138 32 2.7
2010 Chile 88 30 2.8 25 093 34 28 215 131 32 2.7
2001 Peru 84 30 28 24 097 36 30 233 138 32 2.7
2006 Kuril 83 32 30 25 095 35 29 225 135 32 2.7
2015 Chile 83 30 28 25 091 34 28 209 129 33 2.7
2014 Chile 81 30 29 25 094 35 28 210 133 33 2.8
2009 Samoa 81 3.2 30 26 095 35 29 229 134 31 2.6
2007 Peru 80 33 2.9 25 089 33 27 210 126 32 2.6

Total 33 29 25 094 35 29 220 133 32 27
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Figure 3.10  Histogram of the ratio of tsunami height to the MRMS amplitude of all eight
events calculated by using a time window of (left) 64 or (right) 180 minutes. Thick
lines denote the optimal Rayleigh distribution, and thin lines denote the optimal
Weibull distribution.
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Figure 3.11  Flow chart of the procedure for forecasting tsunami end times.
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Figure 3.12  Comparison between the time required for observed tsunami amplitude of
the 1960 Chile tsunami event to decrease to criterion heights of (a) 100 cm, (b) 50 cm,
and (c) 20 cm and the forecasted time when the crest factor is set to 2.6, 2.9, or 3.2.
Solid and dashed lines denote the forecasted time error is zero and within £12 hours,
respectively.
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Figure 3.13  Comparison between the time required for observed tsunami amplitude of
the 2010 Chile tsunami event to decrease to criterion heights of (a) 50 cm and (b) 20
cm and the forecasted time when the crest factor is set to 2.6, 2.9, or 3.2. Solid and
dashed lines denote the forecasted time error is zero and within +12 hours,
respectively.
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Figure 3.14  Comparison between the time required for observed tsunami amplitudes of

the 2006 Kuril tsunami event to decrease to criterion height of 20 cm when the crest
factoris setto 2.6, 2.9, or 3.2. Solid and dashed lines denote the forecasted time error
is zero and within +12 hours, respectively.
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Figure 3.15  Mean difference between observed and forecasted time before the tsunami

height fell below the criterion height when the crest factor was set to 2.6, 2.9, or 3.2.
Criterion heights are 100, 50, and 20 cm for the 1960 Chile tsunami event, 50 and 20
cm for the 2010 Chile tsunami event, and 20 cm for the 2006 Kuril tsunami event.
Error bar indicates the standard deviation of the mean.
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Figure 3.16  Histograms of the maximum observed height after the forecasted time for
the tsunami height to fall below the criterion height when the crest factor is set to
2.6. The criterion heights (denoted by the thick vertical lines) are 50 and 20 cm for
the 2010 Chile tsunami event, and 20 cm for the 2006 Kuril tsunami event.
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