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Fig. 2. Amplitudes of the surface elevation r

at the bay head (No. 9) and velocity at
the bay mouth (No. 17) with respect to Fig. 3. The time history of the water

the period of incoming waves with am- surface at the bay head (No. 9) for
plitudes 0.1 m. Number attached to each various values of an incoming wave
curve shows the order of crests and amplitude 7, in the non-flooding con-
troughs of waves. dition.
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Fig. 4. The time history of the water surface (solid lines) and velocity (dotted
lines) at several locations along the bay axis. Location numbers are shown
in Fig. 1.
(a) small incoming waves (7,=0.1m), non-flooding condition.
(b) large incoming waves (7=2.0m), flooding condition.
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Fig. 6. Relation between the amplification fac-
tor, 2Q or %u/7o, and 7./k in the numerical
experiments. 7, is the resonance amplitude
of elevation and % the mean water depth.




1157

&5

YN

FDOAGHZ X 55

e

el

PN

oy} jo odojpAud

Tuou

adojaaua d

9yl ST aangiy 3somo[ ay[,

‘uonrpeInduwiod JOo 3aB)S 89U} WOJIJ dUIl} 9] AOUS S[BIOWNN
uoI}1puod JUIPOOY-UOU 8y} Ul [9Ad] 3S9YSIY OY) pue pue| U0 JUIPOOY 90BJINS Jo}BM JO SUOIISS §50ID (9) (q) (B)

(@

"uorjBA9[® 389Uy
“(oulf 3o1Y3)

'L 81
(®)

_

Bujpooiy-vod

adojaaus

Buipodl}-uoy

adojanua w

Eo ¥ ~ O

€ « ~ O

52 Bupooth-uoY




1158 o 7

R , - , . i O RO TR LRI, 60
% 05 e % oy g 5 ¥ CORFIKELO BRI TH B,
o8 % & Bk b isiE 1%, 20, 3%
T 1. DI ERHICHE LT 5 2%, 2,
i R 3 P OI LRI IR DU D BRI
i 1, 108 BEALRECHALELTNT, &
L . 1s TGO X 5T i o ThE T ER
- 12 ERTHDHZEIRBDONDS, &
- 1 hicinpe LOBEGEREOK & S0
0 i z sm; 5 om FHELTWBh 0 LBbhs, I
Fig. 8. Relation between the run-up height, R, DRI R LTS <, K
the slope of water surface, J and the water P29 Ul A B HEFT LT
surface elevation at the shore line, 7. b, O 9,=2.0m DI}
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Fig. 9. Bay model for the hydraulic experiments. R TR LIS DNRENTH
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B, HEBLMTIRHE X 2MEROMIHRRD LIS,
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2Q,=6.9 TH%. smm OHMESHZLER, HICHERC L5 =50 F ~HEDM
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ORIEEDBENRE LD BT (FE, 1972). 5mm EHECK LR hdrd k=
2~2.5em Ths, hind KAJIURA (1964) DR X » TIRGHT O IR ER R kD T
Zb L, W@ o Fig. 2, a, b ITHIEE X 2,=k,/30=0.067~0.083 em 35 X OVS2FA4(k:
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T 5 ooy, KIERx LT G542, f.50.21 2R3 EF5%, LixLzoh
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Fig. 11. Relation between the amplification fac-
tor, 2Q or 7a./7., and 7,/h in the hydraulic
experiments. 7, is the resonance amplitude
of elevation and % the mean water depth.
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Fig. 12. Relation between the run-up height, R
and the water surface elevation at the shore

line, 7s.
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Relative amplitude

Distance

Fig. 14. Amplitude distribution of seiches in
Ofunato bay based on the measurements at
4 sites, A, B, C and D and the profile of in-
undation heights for the Chilean tsunami of
1960.
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Fig. 15. Water level variation for the Chilean
tsunami of 1960 at Onagawa (upper) calcu-
lated from the observed record at Enoshima
(lower) by making use of the linear transfer
function and the observed tide-gage record
at Onagawa (middle).
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Table 1. Wave amplitudes at the bay head in non-flooding and flooding conditions.

amplitude of 1st crest 2nd crest 3rd crest
incident wave
(period: 18 min) | non-flooding | flooding | non-flooding | flooding | non-flooding | flooding
(m) (m) (m) (m) (m) (m) (m)
2.0 4.64 4.02 6.84 5.72 6.99 5.75
1.0 2.43 2.24 4.20 3.65 4.40 3.77
0.5 1.24 1.20 2.52 2.27 2.76 2.45
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63. Modification of the Respomse Characteristics of
Bay Water due to an Incoming Tsunami
of Very Large Amplitude.

By Isamu Aipa,
Earthquake Research Institute.

The dependence of bay water oscillations on the amplitude of an incoming tsunami
is investigated by means of numerical and hydraulic experiments. A model bay of
rectangular shape is considered, in which nearly flat ground lies to the landward of the
bay head. Numerical experiments are carried out on the basis of nonlinear shallow
water equations including quadratic friction. The computational scheme is programed
to be practicable for the flooding of water on land. Hydraulic experiments are carried
out in a wave tank 10m long, 40 cm deep and 40 cm wide, in which the small bay model
is put on the one end. The sinusoidal waves are generated at the opposite end.

The following common results are obtained in both kinds of experiments: the damping
of bay water oscillations in the small amplitude range (7,/2<0.1, where 7, is the reso-
nance amplitude and % the mean water depth) depends mainly on the wave energy dis-
sipation through a bay mouth. With the increase of the incoming wave amplitude,
the contribution of bottom friction becomes large. In 7./k>0.3, the nonlinear distor-
tion of waves due to the shallowness of the water depth enhances the frictional damping
significantly and in the cases of 7../h=0.7, the amplification factor of bay oscillations
decreases to 80% of the linear case. Furthermore, if the flooding of water on land is
allowed, the amplification factor becomes as small as 70% of the linear estimation for
Imlh=0.5.

In Ofunato and Onagawa bays, located in northeastern Honshu, Japan, the ampli-
fication of inundation heights in the case of the Chilean Tsunami of 1960 are 0.5~0.6
of the values estimated on the basis of seiches measured in ordinary days. If we assume
this reduction of the amplification to be the effect of the friction, the friction factor
is estimated to be about 0.007, which is considerably larger than the value for the
tide.




