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Fig. 1. Computational scheme. In areas surrounded by broken lines, finer grids
1/2 to 1/16 of the general size (5km) are used.
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Fig. 2. Seismic fault models determined by several investigators.
Rectangles drawn by thick lines are horizontal projections of the fault
planes. Arrows show the direction and the magnitude of the relative
slip of the hanging wall side of the fault.

Table 1. Fault parameters of various models.

M
L w @ 0 Hy Uq Us 2%
Model Gm) Gm) (0) (%) (m)  m) ) @Mt
I KanamoriV? 120 80 N5OW 10 15 3.1 0 1.5
II  Ando? 130 70 N3OW 25 1 3.8 1.27 1.82
II Inouchi-Sato® S-W fault 154 67 N45W 30 1 4.5 —1.5 3.49

N-E fault 84 78 N45W 30 1 3.0 —-1.0

IV Ishibashi® S-W fault 110 70 N25W 24 3 87 1.6 ,g
N-E fault 8 80 N2B5W 24 2 3.7 1.6

L, fault length; w, fault width; ¢, dip direction of the fault plane; &, dip angle; H,
depth of the upper edge of the fault plane; uq, reversal dip-slip component; u,, right-lateral
component; M,, seismic moment (£=5x10" dyne/cm?).

1) KANAMORI (1972); 2) ANDO (1975b); 3) INoUCHI and SATO (1975); (4) ISHIBASHI (1976).

2,8 OEIC2VTIREEIHES D VCIEEERT - b DD H %.

4. HEEBMERSERBALREOLR

C O ORI L TR, BARIERS (YR RE SRR oM
LT, SEF I VSR~ A 7r 7 4, v A2 E—0B 5. LI Tal-—nbiiR,
G, PO, AR (DR, TEL hteAKOmEEsI LA L. BRBREinTeiE




332 #H H £

DRFERZ B L TH2 &, Wm0 LG L, it L b DB, LAER
b RPBTY LA HPIED L CHIET 5. £ CHIEOR T & b PO OREME, %
RO X 2 DL FDIRIG @, @, 1©oVT, FEMfE T LEPEME v ok K=y,
ERDD. TN IRERETABS TR LLLOT, K O 6 AT DM FIg% K & 1,
Model |, KANAMORI  Model II. ANDO K| K offrn Lic b ont Fig. 8 ¢
i . 5.

Chidg e he, B

4

¥ : A P& % & - R LT % % 2%, Model
:_ [ S & AN h% o LIl Bfi@w ks K, sl
* os= ‘ -/ &, WD S OWORHOF ST
°°r P L B T B & & AHEE S R
o4 %. Zhic{ BT Model III, IV
o W27 ) 1o IeE &% » T

%. 7ox Model IV 358 & & 75
18 B CRIMENAED R 5 T B D
T, TO=FAWEE, RELD L
‘ ] £ PN & bR < =5 A — st
~ 'Lr"',‘“’\\‘ e o S— A \, — HEMER L 5T WA ERRLTER

Model ill, INOUCHI-SATO Model IV, 1SHIBASHI

»

e o D, R R DT A
323 Ee: 33¢ g2 g TFECorIIRIZLOLEZDL
328 5 F ¢ 32 2 5 F % hx. Model II ufipiod Rz
- 6 g7 FEIRIE LA LT X 5T, Bok

: KT 4y SR IT R D L
Fig. 3. Variation of Ki;/K for 6 tide-gage BOTRAAH R D &

stations, where K; is the ratio of the observed am- % HIL 5.

plitude to the computed one with K the geometric COBAET LS K D52
mean of K;. a; and a; indicate the values for the 3

first and the second half cycles of the tsunami
waves.
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Table 2. Results of the simulation.

a [ ) mean Ug Ug Moy
Model % . 7 . X . (m) (m) (dyne-cm)
I 1.18 1.46 2.11 3.53 1.58 2.27 4.9 0 2.37x10%8
11 0.77 1.68 0.87 1.91 0.81 1.711 3.1 1.0 1.47

S-W 2.0 -0.7

N-E 1.4 —~0.5
S-W 2.6 1.1

v 0.69 1.53  0.73 1.44 0.7 1.48 1.97
N-E 2.6 1.1

III 0.47 1.18  0.44 1.37  0.45 1.27 1.57

a3, 1st half eycle of waves; ag, 2nd half cycle; ug4, reversal dip-slip component; u,, right-
lateral component; Myr, seismic moment inferred from tsunami.

log K=(1/n) % log K;; Ki==ily:; i, observed value; ¥;, computed value;

n

12
log x=[ (1/n) 3] (log K2~ (log K¢ |
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Fig. 4. The computed time history of water elevation at 6 tide-gage stations
(solid line) and the observed tsunami records (dotted line).
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Fig.5. (a) Reference data for the
source area. Double circle is the epi-
center of the main shock determined
by KANAMORI (1972). Other circles are
epicenters of the main shock and after-
shocks determined by SekivA and
TOKUNAGA (1974). Contour lines along
the coast show the vertical land de-
formation. Ellipse drawn by a broken
line is a locus of the final positions of
wave fronts in the inverse refraction
diagram (HATORI, 1974).

b) Vertical displacement fields infer-
red from parameters of the Model III'.
Arrows show the dip-slip and the
strike-slip components of faulting.

(¢) Vertical displacement fields infer-
red from parameters of the Model IV,
Arrows show the dip-slip and the
strike-slip eomponents of faulting.
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Fig. 6. Computed tsunami wave heights (double am-
plitude), Ho, on the 200m depth contour line near the
source region and measured inundation heights averaged
in about 15 km intervals of the coast line, Ra,. Numerals
on the abscissa indicate the location of computation points

on the 200 m depth contour.

Model il

Fig. 7. Computed time history of water elevation at
various locations in Owase bay and inundation heights

measured along the shore line.
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Table 3. Tsunami heights in Owase and Shimoda bays.

Owase bay Shimoda bay
Owase Hikimoto Yaguchi Kakizaki
Observed 5m 3m Tm 2.56m
Calculated
® 41 @ 2 D 4.1 ® 2
Model III’
® 6.1 ® 8.5 ® 6.1 ® 2.5
@ 5.2 @ 2.5 @ 5.8 ® 0.9
Model IV’
@ 6.9 ® 2.7 @ 4.8 ® 1.5

@®, @ , 1st, 2nd.----- crest amplitude.
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Fig. 8. Two dimensional distribution of water surface in Owase bay at
the times of 25 and 30 minutes after the occurrence of the earthquake.
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p2s" ; ’ Fig. 10. Computed time history of water ele-
s vation at various locations in Shimoda bay. Alpha-
bets attached '‘to the curves correspond to the
locations shown in Fig. 9. The lower right curve
shows the contribution of N—E or S—W part of

Model IV.

Fig.9. Two dimensional distribution
of water surface in Shimoda bay at the
time of 40 minutes after the occurrence
of the earthquake.
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15. A Source Model of the Tsunami accompanying the
Tonankai FEarthquake of 1944.

By Isamu AIDA,
Earthquake Research Institute.

For the Tonankai earthquake of 1944, somewhat different fault models have been pro-
posed by KanaMoORI (Model I), ANDO (Model II), INoucHI and SATO (Model III), and ISHIBASHI
(Model IV). These fault models are examined, in the present paper, from the view-point
of the tsunami generation and the optimum model with respect to the tsunami is selected.
At first the tsunami behavior originated from each fault model are computed with the aid
of hydrodynamic numerical experiments. Then, the geographic distribution of ratios of the
observed to the computed wave amplitudes for the first and the second half cycles at 6 tide-
gage stations extending over 700km along the Pacific coast of Honshu and Shikoku are
examined. If these ratios do not depend on the locations, then the fault model may be
considered to be consistent with the observed tsunami behavior, provided that the magnitude
of the fault slip is to be multiplied by the mean value of the ratios.

By these procedures, it is found that Model III' by INOUCHI and SATO with the reducing
facter 0.45 seems to be the best among the four models. In this model, two fault planes
are assumed to strike in the direction of N45°E from the point of 33.08°N and 136.3°E.
The first fault has the area of 154 km long and 67 km wide and the second fault the area
of 84km long and 78km wide on the northeastern extension of the first fault. The slip
displacements of both faults are given as 2.0 m and 1.4 m for the reversal dip-slip component
and 0.7m and 0.5 m for the left lateral component, respectively. The Model III’ with the
above reduction gives reasonable ratios between the computed wave height along the 200m
depth contour and the measured run-up heights along the coast line of 360 km facing directly
the tsunami source area. Furthermore, by the detailed computations within the bays, the
satisfactory agreement of the observed and the computed wave patterns is achieved at
Owase bay which is located near the center of tsunami source and in Shimoda bay which
is about 150 km distant from the margin of the source area. )

In conclusion, a seismic fault model can be considered a fairly good approximation to
the source model for the tsunami generated in the region along the Nankai trough.




