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Fig. 1. Map showing a telescopic computing grid scheme for the tsunami simulation
in Ofunato Bay, Pacific coast of northeastern Japan. Assumed incident waves for
the 1960 Chile tsunami are given at the eastern open boundary of the ocean. The
wave source for the 1933 Sanriku tsunami is computed from the seismic fault model
whose location is shown by a rectangle. Details of the inundation scheme seen in
the upper left are illustrated in Fig. 2.
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Fig. 2. Computing area in the innermost part of Ofunato Bay, where the location of
the actual water front depends on the water elevation. Solid and dashed contours
show the ground elevation and the water depth relative to the mean sea level,
respectively. The urban area 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 1960 Chile tsunami. In areas A and B, surrounded
by the double chain lines, the simulated tsunami heights are compared with meaured
values. The locations S1 to S4 indicated by solid circles are the places where
the wave time histories are computed as shown in Fig. 11.
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Fig. 3. Upper: Tsunami record of the 1960
Chile tsunami obtained at Enoshima, Miyagi
Prefecture. Middle: Time history of the
assumed incident waves at the open sea
boundary. Lower: Time history of com-
puted waves at Enoshima in the present
simulation.
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Fig. 4. Contours of the simulated inundation heights in meters for the 1960 Chile

tsunami.

Numerals attached to solid circles show actual inundation heights in

meters above the mean sea level, obtained by measuring traces of inundated water.
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Table 1. Comparison between measured and simulated inundation heights for
the 1960 Chile tsunami.

No | easured (M) \gimulated| M—S | o Measured (m) | giulated| M—S
' Mean (m) (m) Mean (m) (m)
Ofunato 119 | 4.0 4.0 | 41 | -o01
1]3.8, 309 34|37 4.2 —-0.49%522 ;:z' j'z :'g i'zi ::g'zz
2 18.6, 3.7 3.65| 4.3 —0.65 | o | 4 0’ 3'8 3'9 _4'34 __0'44
3|4.1, 3.5, 4.2(8.93| 4.5 —0.57 | e . . :

0 o a6 o1 5523 45, 4.2 4.35 | 4.28 0.07
5|5.4, 4.8 5.1 4.6 0.5 | M=4.21 =0.30m
6 | 4.7, 4.7 4.7 4.65 0.05 |

715.1, 4.4 475 | 4.5 0.25 !

8 4.0, 4.6 4.3 | 4.55 | —0.25| Akazaki

914.5 4.5 4.6 —0.1 |24 |52 5.1 5.15 | 4.55 0.6

10 (4.4 4.4 4.53 —0.13 525 4.4, 4.4 4.4 4.4 0

11 | 4.4 4.4 4.52 ~0.12 | 26 { 4.6, 4.2 4.4 4.4 0

12 | 3.8 3.8 4.35 | —0.55 27 | 4.6 4.6 4.6 0

13 | 3.9, 4.3 4.1 4.4 —0.3 {28 |4.4, 4.8 4.6 4.4 0.2

14 [ 4.0 4.0 4.45 —0.451 29 | 4.4 4.4 4.4 0

15 | 4.5 4.5 4.48 0.0280 | 4.5 4.5 4.45 0.05

16 | 3.7 3.7 4.1 —0.4 |31 |4.9, 4.3 4.6 4.64 | —0.05

17 | 4.3, 4.1 4.2 4.25 | —0.05 —

18 |4.4, 4.3, 3.8|4.17| 4.38 | —o0.21! M=4.58 7=0.20m

1 averaged value. ¢; standard deviation.
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Fig. 7. Distribution of water level in meters in the vicinity of the area A at selected
times, (a) 95, (b) 100, (¢) 105 and (d) 110 minutes after the beginning of computa-
tion.

Fig. 8. Distribution of water velocity in the same area and at the same times as
Fig. 7.
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Fig. 9. Contours of the simulated inundation heights in meters for the 1933 Sanriku
tsunami. Numerals attached to solid circles show actual inundation heights in
meters above the mean sea level, obtained by measuring traces of inundated water.
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Fig. 10. Distribution of the maximum water level in the innermost part of Ofunato
Bay for the 1960 Chile and the 1933 Sanriku tsunamis.
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Fig. 11. Time histroies of simulated water level at selected locations from S1 to S4
(see Fig. 2.). Spacial distributions of water level and velocity illustrated in Figs.
7 and 8 correspond respectively to the time indicated by a, b, ¢ and d.
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6. Numerical Simulation of the Tsunami Inundation
in Ofunato City, Northeastern Japan.

By Isamu AIDA and Tokutaro HATORI,

Earthquake Research Institute.

A detailed distributions of tsunami inundation heights in Ofunato City in Iwate Prefec-
ture, northeastern Japan, for the 1960 Chile tsunami and the 1933 Sanriku tsunami are
available. Thus, a tsunami simulation for these two cases has been carried out numeri-
cally by the finite differnce method (leap-frog method) on the basis of shallow water equations.
Computational mesh sizes were decreased from the open sea to the innermost part of the
bay in several steps. The movement of the water front due to inundation on dry land was
taken into consideration only in the innermost part of Ofunato Bay.

In the case of the 1960 Chile tsunami the incoming wave patterns at the eastern open
sea boundary located about 150km from the coast of Honshu were inferred from the
obsereved tsunami records at Miyagi-Enoshima, a small island just off the main coast of
northeastern Japan. A better simulation of the overall inundation height distribution for
this tsunami was obtained by using a somewhat higher value of the effective friction
coefficient on land area, f=1.0, than the value (f=0.5) previously used in the simulation
made in Owase City, Mie Prefecture for the tsunami of 1944,

For the 1933 Sanriku tsunami, a seismiec fault model already published was used as the
tsunami source. Simulated tsunami inundation heights agreed fairly well with the measured
data in most parts of the investigated area. In this simulation, the local variation of the
maximun water level was remarkable because the prevailing period of this tsunami was
rather short (8 to 15 min).




