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Fig. 1. Map showing the computing scheme of the tsunami inundation
in Owase bay, the east coast of Kii peninsula, central Japan. 4s indicates
a grid size.
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Fig. 2. Computing area in the innermost part of Owase bay, where the
location of the water front depends on the water elevation. Solid and
dashed contour lines show the ground elevation and the water depth relative
to mean sea level, respectively. The urban area consisting of crowded
houses is shown by single and double hatched lines, where the effective
friction coefficients, 0.1 and 0.5, respectively, are assumed for the 1944
Tonankai tsunami.
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Fig. 4. Distributions of inundation heights computed by assigning
various values of the effective friction coefficient, f, in the urban area
shown by hatched lines. The grid size in this case is 62.5 m.
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Fig. 5. Left: Distribution of observed inundation heights caused by the 1944
Tonankai tsunami at Owase city (Previous paper I). Numerals show inundation heights
above M.S.L. in meters, which were obtained by measurements of traces of inundated
water remaining on houses.

Right: Distribution of inundation heights which was simulated by the grid system
shown in Fig. 2.
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Fig. 6. Cross sections of inundating water elevations and Froude
numbers, F,, for successive minutes along the lines A-A’, B-B/, C-C’ and
D-D’ as shown in Fig. 5.
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Fig. 7. Left: Areas where more than 30% of the houses were damaged. (Previous
paper I). Middle: Distribution of simulated inundation heights above ground. Right:
Distribution of representative hydraulic pressure obtained by the simulation. Hydraulic
pressures are expressed by the product of the square of water velocity and the inundation
height above ground.
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Fig. 8. Typical distribution of water velocity in the innermost part of Owase bay
(Fig. 2) at selected times after the tsunami generation.
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Fig. 9. Left: Measured heights of inundations based on the description in old
records for the 1854 Ansei-Tokai tsunami (Previous paper I).

Right: Distribution of simulated inundation heights. The effective friction coef-
ficient is 0.1 for the whole hatched area in Fig. 2, in this case.
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17.  Numerical Experiments of Tsumamis Inundating
Owase City, Central Japan.

By Isamu AIpA and Tokutaro HATORI,
Earthquake Research Institute.

Simulations of tsunami inundation at Owase city in Mie prefecture, central Japan, have
been carried out by use of a finite difference method on the basis of shallow water equations.
The computational area is divided into several regions with different grid sizes. In an open
ocean, the earthquake fault model is placed as the tsunami source. In the innermost part
of the bay, the inudation of water on land is also considered. The effective friction
coefficient is assumed to represent energy losses in water flow due to obstacles like houses
on land. Results of simulation with various values of this coefficient are compared with
the observed distribution of inundation heights on land to estimate the most probable value.
It is found to be f=0.5 for the most crowded housing areas and f=0.1 for other urban
areas.

The distribution of inundation heights in Owase city for the 1944 Tonankai tsunami is
simulated fairly well by the former source model used by the author, provided that the
slip displacement of the fault is 1.8 times the former value. The percentage of damaged
houses due to invading water is well correlated to the inundation height above ground or
to the hydraulic pressure, represented by the product of the inundation height above ground
and the square of the current velocity.




