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Fig. 1. Map showing telescopic computing scheme for the tsunami simulation in Yuasa
Bay, Wakayama Prefecture. The wave source for the 1946 Nankai tsunami is the
seismic fault model, Model 19°, already published (A1pa, 1981). Details of the
inundation scheme seen in the upper-right are illustrated in Fig. 8. Double circles,
a~g, indicate the locations where the wave patterns are shown in Fig. 4.
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Fig. 3. Computing area in the innermost part of Yuasa Bay, where the location
of the actual water front depends on the water elevation. Solid and dashed
contours show the ground elevation and water depth relative to the mean
sea level, respectively. The urban area, Yuasa and Hiro, consisting of
crowded houses is shown by single and double hatched lines, where the
effective friction coefficients are assumed to be 0.2 and 1.0, respectively, for
the 1946 Nankai tsunami. 'Breakwaters, sea dikes and river embankments
are shown by winding bold lines.
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Fig. 5. Contours of the maximum simulated inundation heights in meters above
the mean sea level for the 1946 Nankai tsunami. Numerals attached to
dots show actual inundation heights in meters above the mean sea level,
obtained by measuring traces of inundated water or evidence pointed out
by residents. Double chain lines and hatched lines show the inundation
limits obtained by the survey and the simulation. Double circles, A~J,
indicate the locations of the wave patterns shown in Fig. 9.
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. Fig. 11. Contours of the maximum simulated inundation heights in meters above
the mean sea level for the 1854 Ansei-Nankai tsunami. Numerals attached to
dots show inundation heights obtained by surveying evidences which are described
in old documents. Fine double chain lines show the imaginary location of the
present Kisei line for reference.
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Fig. 12. Contours of the simulated inundation heights in meters above the ground
level for the 1854! Ansei-Nankai tsunami. Dots indicate the same points as
shown in Fig. 11.
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Fg. 13 Correlation between the surveyed and the simulated inundation helghts
at each surveyed point in Owase for the 1944 Tonankai tsunami. o is the
standard deviation of differences of the surveyed and the simulated inun-
dation heights. Numerals in parenthesis show the percentage of ¢ relative
to the average value of the surveyed inundation heights.
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Fig. 14. Correlation between the surveyed and the simulated inundation heights
at each surveyed point in Ofunato for the 1960 Chile tsunami. ¢ is the
standard deviation of differences of the surveyed and the simulated inun-
dation heights. Numerals in parenthesis show the percentage of ¢ relative
to the average value of the surveyed inundation heights.
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Fig. 15. Correlation between the relative scatter oo/Z for the surveyed and the
simulated results, where o, is the standard deviation and % is' the average
value of the inundation heights in a given area.

He, Egami river area in Hiro; Hsh, southern area of Hiro river in Hiro;
Ynh, northern area of Hiro river in Yuasa; Yy, Yamada river area in Yuasa;
Ow, Owase City; Of, Ofunato area in Ofunato City; Oa, Akazaki area in
Ofunato City.
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27.  Numerical Simulation of Tsunami Inundation in Yuasa
and Hirokawa Towns, Wakayama Prefecture in
Southwestern Japan.

By Isamu AIDA and Tokutaro HATORI,

Earthquake Research Institute.

Simulation of tsunami inundation has been carried out numerically by the finite dif-
ference method (leap-frog method) on the basis of shallow water equation for the 1946 and
1854 tsunamis in the vicinity of Yuasa Bay, Wakayama Prefecture. The tsunami source
models by AIDA (1981) are available for these tsunamis. The effective friction coeflicient
is assumed to be 1.0 for the most crowded housing areas and 0.2 for other urban areas.
For the 1946 Nankai tsunami, the distribution of simulated inundation heights at Yuasa
and Hiro in the innermost part of Yuasa Bay is in good agreement with the actual heights
obtained by a field survey of traces of inundated water or the evidences pointed out by
the residents. For the 1854 Ansei-Nankai tsunami, a 15% larger slip of fault than that
of the published model was required to fit the simulated results to the inundation heights
estimated from old documents.

For the 1946 tsunami, the standard deviation of differnces between the surveyed and
the simulated inundation heights are calculated in the 4 separated areas. They are 8.2 to
13.8% of the average value of surveyed heights in each area. Averaging the results of
three simulations: the 1944 Tonankai tsunami in Owase City, the 1960 Chile tsunami in
Ofunato City and the present one, it is found that the relative standard error of the

simulated inundation heights is about 10% with respect to the average value of surveyed
data.



