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Rapid estimation method of fault parameters is proposed for the 1944 Tonankai earthquake,
which has two fault planes with different stress drop in Aida’s model. The strong motion ac-
celerograms calculated from the stochastic propagating rupture model are used as the pseudo-
observed data. The fault length estimated from them is shorter than that of the Aida’s model because
of neglected effect of fault with the smaller stress drop. Comparison of results by the tsunami
simulation on Aida’s and rapid estimation models shows that the tsunami height along the shoreline
is affected not by this estimated error but the difference of total amount of sea bottom deformation.
The real time forecasting of tsunami warning is performed in the eastern coast of the Kii peninsula
very closed to the source region. The time available for numerical computation is thus severely
limited. However, the numerical forecasting is possible in time at least by the arrival of maximum
tsunami waves.

Key words: Tsunami warning system, Rapid estimation of fault parameters, Different stress drop,
The 1944 Tonankai earthquake tsunami.
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Fig. 1. Observed intensity and calculated
acceleration. Circles denote the maximum
horizontal acceleration of either north-
south or east-west components calculated
from the stochastic propagating rupture
model of Suvzukr and Hirasawa (1984).
Upper is for Kanamori’s fault model and
lower is for Aida’s fault model. Broken lines
show isoseismals by the Japan Meteorologi-
cal Agency.
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Table 1. Assumed parameters of ground.
These are obtained under the conditions of
the hard and uniform ground.

H 0 V. 0 A Q
(km) (g/cm® (km/s) * (km/s) ’
0.025 1.9 0.4 10.0 1.8 15.0
0.2 2.0 0.8 30.0 2.0 45.0
— 2.5 3.0 — 5.2 —

H: layer thickness, o: density, V: velocity of S
wase, @ quality factor of 3 wave, V,;: velocity of
P wave, @, quality factor of P wave.
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Fig. 2. North-south component of the theoret-
ical acceleration obtained with the stochas-
tic propagating rupture model. Ordinate is

in gal and abscissa is in second.
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Fig. 3. Flow chart from the generation of an earthquake to tsunami warning issue, with an emphasis on
the detail of the determination of fault parameters. Here L: fault length, W: fault width, u: dislacation,
o: dip angle, A: slip angle, ¢: rupture propagation, 6: strike direction.
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Table 2. Fault parameters and sea bottom deformation.
Lkm) Wkm) &) ) M, (dyn) Vo (km®)  7max (m)
Kanamori’s Model (1972) 120 80 10 90 1.5x10%
Aida’s Model (1979) 154 67 30 72 15x10% 6.47 1.02
84 78 2.26 0.67
Rapid Estimation method 177 89 20 90 2.4x10% 11.21 1.45
Ratio 161 1.28 1.42

M, earthquake moment, V: total volume of sea bottom deformation, 7., Maximum vertical displace-

ment of sea bottom.
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Fig. 5. Contours of water surface elevation of
the initial tsunami for Aida’s model (upper)
and for the rapid estimation method (lower).
Solid (broken)lines show rise (fall) of the
water surface in meters. The time history of
the water surface elevation will be com-
puted at six points from A to F.
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Fig. 6. Computation area in the deep-sea region and computed results on the 200 m water depth. Grid
length is gradually reduced from 5.4 km in deep sea to 0.2 km at the shoreline. For comparison of the
computed maximum water level in deep ocean, 26 points shown by asterisk are selected on the 200 m
water depth. No significant difference is resulted along the Enshu-nada. Big difference appears along

the Kumano-nada.
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Fig. 7. Comparison of the measured run-up
heights, and the computed tsunami heights
obtained with the Aida’s model (solid lines)
and with the rapid estimation method
(dotted lines). No considerable difference is
found inside Ise Bay. Volume of water trans-
ported by tsunamis is limited by its rela-
tively narrow mouth. Along the Kumano-
nada coast, the rapid estiamtion model
yields higher run-up by the same ratio as in
the volume ratio of the initial profile. Along
the Enshu-nada, the rapid estiamtion model
yields slightly larger tsunami heights than
Aida’s model.
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Fig. 8. Time histories at 6 points shown in Fig.
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located on the two fault models, the water
surface elevation begins with the initial rise
of water surface elevation and is followed by
oscillations reflecting the local oscillation
characteristics. The maximum run-up is
resulted by the first rise. Therefore, it is of
no wonder that the maximum run-up along
the Kumano-nada coast is closely connected
with the initial tsunami profile as shown in

Fig. 7.
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Table 3. CPU time for required for tsunami

Table 4. Aida's K and k values in the three

simulation. regions.
General purpose Super Tsunami
Computer Computer Number Height
ACOS2020 (sec) SX-2N (sec.) -of data .
Input Data and
{Initialization 1.15 0.02 The sea of Enshu 9 130 161
Ise Bay 13 1.85 1.65
Sea Bott
{ D‘:f‘or;ag:n 10.30 8.48 The sea of Kumano 26 109 136
Tsunami Simulation  341.90 41.19 Tatal Average 48 1.28 1.59
Water Level (m) BRI MENET 212130754 & b 20 HFEE OB
00 E atsuzaka Hdas Nodel I tsk vy, THUGEASIOBMIC X 0 RABMRRAELIFNIC
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Fig. 9. Time histories for the two models at
Matsuzaka and Owase. At Matsuzaka
behind the Shima Peninsula in Ise bay, the
water surface falls first as a direct effect of
the ground displacement of the earthquake.
At Owase the water surface begins to rise
just after the earthquake. However, the high
rise of the first crest arrives 20 min. after the
earthquake. Under this circumstance, the
warning based upon a numerical forecasting
is practically feaside.
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