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Map showing the computational area.

In the area surrounded by broken lines,
finer grids 1/2 to 1/16 of the standard size (5km) are used.
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Fig. 2. Various seismic fault models examined. The epicenter of the main shock is
shown by + and the hatched line shows the aftershock area estimated by the Earth-
quake Prediction Observation Center, Tohoku University. Rectangles with a model
number illustrate horizontal projections of the fault planes.
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Table 1. Fault parameters of examined models and resuls of the simulation.
L w 2 0 b Us Ua M, K
(km) | (km) | (km) [ (°) °) (m) (m) | (dyn-em) *
Model-2 x10%7
Fault S | 40 | 30 | 2 |N2eE | 40 0 |-54 |26
Fault N | 60 | 30 | 3 |NBW /| 25 | —0.94| —5.32 59 65| 118 | 142
Model-3
Fault S | 30 | 30 | 5 |N22E | 22 0o |-7.2 |26
Rt S 1 8 | 30 | 3 |NaW| 25 | —o94| 55|29 65| 1.5 | 1.36
Model-4
Fault S | 40 | 80 | 2 [N22E | 40 0 | —54 |26
Rault 8 | 80 | 40 | 3 |NISE | 25 |—053| 3.0 |59 65| 1.28 | 1.31
Model-5
Fault S | 40 | 30 | 2 [N22E | 40 0 | —8.0 |38
FaultN | 60 | 30 | 3 [NB5W | 25 |—0.63|—3.55 5.6) 64| 091 | 1.2
Model-6
FaultS | 40 | 30 | 2 |Ne2E | 40 0 |—8.0 |3.8
FaultN | 60 | 30 | 3 |NBW| 25 |—0.63| —3.55 5.6) 6-4] 0.98 | 1.2
Model-7
Fault S | 40 | 30 | 2 |Ns0E | 40 | 2.21 | —7.69 3.8
Fault N | 60 | 30 | 3 |N3E | 25 o |56 |56 64| 101 | 131
Model-8
Fault S | 40 | 30 | 2 |N35E | 4o 0 |-8.0 |38
Faut X | 60 | 30 | 3 |NISW | 25 |—0.63| —3.85 |56 64 1.02 | 1.27
Model-9
s | 40 | 30 | 2 [Ne2E | 40 0 |-8.0 |38
TautX |60 | 30| 3 |Nsw| 25 |—05¢]|-50 5pf 6:0] 0.9 | 1.27
Model-10
40 | 30 | 2 |Ne2E | 40 0 | -7.6 |3.6
Fault S | G0 | 30 | 3 NsWw | 25 | —o0.50| 50 |50} 58 0.9 | 1.2
Modelills
Fault 40 | 40 | 2 |N22E | 40 0 | —7.0 |45
Fault N | 70 | 35 | 5 |NBW | 15 | —297| _4'ds |4 94| 081 | 1.7
Model-12
Fault S | 40 | 30 | 2 |N22E | 40 0 | —7.0 |3.4
Fault N | 70 | 35 | & |NBW | 10 | —227| _ads |39 83| 118 | 130
Model-13
Fault S | 40 | 30 | 2 |N22E | 40 0 |-7.6 |36
Fault N | 70 | 385 | 5 |N5W | 10 | —1.81| —3.56 3.9} 7.5 1.09 | 1.32

L, fault length; W, fault width; 2, depth of the upper rim of fault plane; @, azimuth
of the fault strike; 8, dip angle of the fault plane; wu,, strike slip component (right
lateral+); uq, dip slip component (normal+); M,, seismic moment (rigidity 4x10
dyne-em™3).

log K=(1/n) ﬁl log Kiy  Ki=aify:;

x;, observed amplitude of the first crest; ¥:, simulated amplitude;

n 1/2
log £ = [(1/71) 2 (log Kiy*—(og K)2] .
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Fig. 3. Variation of K; with respect to 10 reference tide-gage stations, where K; is
the ratio of the observed and the simulated amplitudes of the first crest of the
tsunami. K is the geometrical mean of K, and logx is the logarithmic standard
deviation of K.
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Fig. 4. Evaluation of the results of simulations
for all examined models. Top: Logarithmic
standard deviations of the ratios of the
observed and the simulated amplitudes of
the first crest of the tsunami for 10
reference tide-gage stations. Middle:
Simulated maximum crest amplitude and
serveyed inundation heights at Fukaura
and Oga (Toga). Bottom: Comparison
between simulated values and tide-gage
racords with respect to the ratio of the
first crest and the initial fall amplitudes
at Fukaura, Oga (Toga) and Noshiro.
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observed tsunami records (dotted line) at 10 reference tide-gage stations.
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Fig. 8. H,; Double amplitudes of initial part of computed waves at the locations
which are shown by solid circles on the 200 meter isobath near the source region.
Ry; Local mean tsunami runup in the coastal segment divided by chain lines in
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and the standard deviation of runup data within the segment. Rjm.x; Maximum
tsunami runup in each segment.
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A Source Model of the Tsunami Accompanying the 1983
Nihonkai-Chubu Earthquake

Isamu AIDA

Earthquake Research Institute

A very shallow earthquake with a magnitude of 7.7 (JMA) occurred at 40.4°N and
139.1°E in the Japan Sea on May 26, 1983. The tsunami accompanying this earthquake
hit the entire coast along the Japan Sea and inflicted serious damage including the loss
of 100 human lives especially in Aomori and Akita prefectures and the southwestern part
of Hokkaido.

To examine the seismic fault model as the source of this tsunami, a numerical experi-
ment was carried out on the basis of the shallow water equations. The most suitable
fault model to the amplitudes of tsunami records at 10 reference tide-gage stations along
the coast of the Japan Sea is composed of the southern and the northern parts. The
southern fault has a length of 40km and a width of 30 km dipping 40 degrees with the
reverse dip slip of 7.6 meters. The northern part has an area of 60X80km* dipping 25
degrees with the reverse dip slip component of 3.0 meters and left lateral component of
0.54 meters. It was also assured in this simulation that the period of the tsunami pro-
gressing toward the nearest coast to the source area was very short; the time interval
of the first and second up-crossing of the water level was 7.5 minutes. For this reason,
some tide records at the stations near the tsunami source area suffered very large amplitude
reductions due to the frequency response characteristics of tide-wells. Thus, these records
were used only as secondary data.

The local mean runup heights at coastal segments of about 15km each could be
explained in the present simulation; the coastal height is about 2.5 times the wave height
computed at a depth of 200 meters. However, extraordinary high runup heights at some
restricted areas might be due to the formation of undular bore.

The moment-magnitude of this earthquake inferred from this simulation is 7.8 and the
tsunami energy is 4X10% ergs.



