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Fig. 8b. Damage of the railway caused by the 1960 Chile tsunami at
Dai-machi, Ofunato (courtesy of Asahi Press).
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Chile tsunami of 1960

Damage to houses
in Ofunato
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Fig. 4. Distributions of the percentage of damage to houses, D, and the
number of persons drowned in Ofunato by the 1960 Chile tsunami. D=
(@+b/2)/(@+b+c) x100 (%), where a is the number of the flooded and
destroyed houses, b, half-destroyed houses, and ¢, inundated houses.
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Fig. 5. Visual observation of the water level oscillation caused by the
1960 Chile tsunami at Ofunato harbor.
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Fig. 6. A trace of the maximum water Fig. 7. A mark showing the inundation

level (3.82m above M.S.L.) of the 1960 level (4.17m above M.S.L.) of the
Chile tsunami at survey point R64 1960 Chile tsunami in Ofunato (R6 in
(Fig. 9), Ofunato. Fig. 9).
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Fig. 8. Topography of Ofunato (unit in meters). Ground elevations are above
T.P. (Tokyo Point is roughly equal to M.S.L.).

M 5 DR ARF O MERS T A md. WEAEIE, AMIERK o0, HibiX ciL16(E
CHad. WTFhAMErRANEROBKANEY FEHM D R LEE LY. Kodo
BAKFEHIA DS EEDRTWEH, FERLTHREORM O S Aotz
Hiz@loy s n—HIRCH Y, FBOMTEHTRIEMC X 2B KEOMAE g~ L
S H-TW 5.

Fig. 9w, #VHE L ZRAEOMESO DL T. SR OME ST 9 E\IFc
HH0 (Bih), &V B oORESIITHTNEREY Kk S —F 5z &nTEi.

4. 1960FF JFRDRKS

PEOHREAYEE LT, Fig. 10 mfbogikomx (T.P. k) #m3. K
RTix, AR o) 4.0~4.5m OFEOE IS/ LTW5. RETD LoD
HEATE T, RN 5.0m OFESCEE D, M/ e T 4m O SE K
CT%. RKBIZAMEROKE LD vz, S bm ¢Hv0Lo sz ThER



KERPEFT O U et o3 141

Table 2. Kz 13 519604 5 v Hr Tt

. [ R
R 1% KARERTH0 2 #47-5 | 340em | 100 em | Si4Asih = 15
R 2* yim4e-13 | 275 135
R 3* #25-1 346 193
R4 P H145-12 ‘ 405 225
R5 ; 19334 =Pt s DM A5
R 6* +£26-9 417 252 H SRy 96em 3 EIFS
R 7* ” 25-26 466 263
R 8* Ik B i795-2 467 300
R 9 #425-31 474 258
R10* R ii45-1 455 305
R11* » 385 401 262
R12* r 46 432 148
R13 13 391 8
R14 7 65-4 378 55 K& INEL
R15 7 104-2 453 267 Ko 10em ExcEgol
R16 SR 452 306 i
R17 » 9-3 441 282 FANFEAD
R18 r 98 455 331
R19 »  105-1 443 273 e FA2 b LET ECiEK
R20 T % B 446 280 BEEFET kT D
R21 r 41 426 282
R22 B~ [ 379 192
R23 S | 397 212 WHRTEETE, ZOMFETLERS
R24 fii -2 403 253
R25 T % FH6-11 377 230
R26 fs-7 446 (252)
R27* I 1-14 417 264
R28 I % [H9-16 423 285 —
R29 7 14-8 419 274 Fito 20em F#cifs<
R30 » 16-3 429 248
R31 »  183-29 406 246
R32 » o 19-11 399 | 36 Bz kA s
R33 » 18-21 366 | 110 e E7SliR S N )
R34* F % [110-14 423 I 270
R35 r 84 437 | 289 KD 5em T2 i brs
R36 ’ 106 200 | 250
R37 R 40-2 438 | 204
R38 FERTIL (181-5 431 | 145
R39 1L 80-4 487 L0 LMo 2 FanD
R40* » 80-27 450 | 128

(25¢)




142 SEGHEAER « ABE 35 < NLEELE - BIESRIEZ

(0o %)
R41* Y 478 212 RIS
R42 r 8-8 444 152 COMET1IIFOZ S
R43 7 12-4 441 90
R44 K6 437 97
R4S » 92 418 0 7 N R S
R46 HI15-7 462 138 KLl 75 em
RAT » 10-4 443 100 drtAy 1m i2EH v BT
R48 110 80-22 485 91
R49 ©EFE3-14 462 (210) A% 1L.5m 38 h ¥
R50 Pt T76-4 497 266 a0 )
R51 FIFET T8 415 180 ANBFI & 2 v DT
Rb52* PRin78-4 514 268
R53 r 65-7 516 200 PRI ES (R
R54 KARERT 25 B i92-4 478 317
R55 r  82-2 483 241
R56 » 5l1-5 535 109 IREEK
R57 »  B1-7 515 76 "
R58 FrHE52-3 369 0 o oblich ¥ T
R59 » 45-5 364 81 K, HufE#: 80em & RS
R60 SR 442 35 KARER, REPITIA S
R61 374 390 51 TR & T2 %
R62 it 2 #4517 380 0 %7 TiEA S
R63 HHIR58-10 300 92
R64 ” 6-5 382 230 T EAL TR
R65 5T 4 [{11-16 380 211 | FrFhrhE cikss
R66 5iR15-2 439 213 h x4 ETHEN S
R67 7 16-2 426 203

* AT O R K AR T T

DT B, —F, FSE TRIEREE 2R T RBTH B, 2R AIIWV-T
Bm OERAMENAOT, ITOAEHAT 45~5m oKL kA2 h, KAEN LD 50 em
SBHWLE. F LT, RAROMETILET 5m <Hy, HIRMOGSR T ETEL
7o,

Fig. 11 i1, Jufis b o2kiaRT. el ek sy B Lz oot #R
1 & ST O M 0 B 07 SIE LR LT H 5. AIHLE T, #TioRE
#ot%%m-éMT&mmm3nl%Lﬁo,ﬁ%ﬁ%#&%#%@ﬁﬁ%@i%%%
i 25m LTS, —7, FEPRK TR T b O BKENL 2.5m, BT
O TKELE e BT Y, 1~2m Th-7e.

ut,m%mfmﬁwoﬁéaﬁm%ﬁLtﬁ,&mik%ﬁw%ﬁ%@mmomt%




KAREE T T L U At o F 1S

143

\\ e
\\\ smﬁ\

\
B

vin °\:":1i2;"(\“ '
Y s

OF UNATO| A /¢

%

x nguquc\hi

L

500m

Survey points

o— 1933 Sanriku
*— 1960 Chile

x — Tide

Fig. 9. Map showing survey points of inundation heights of the 1933 Sanriku and

1960 Chile tsunamis in Ofunato.
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Fig. 10. Distribution of inundation heights of the 1960 Chile tsunami in Ofunato.
Tsunami heights are in meters above T.P. (Tokyo Point is roughly equal to
M.S.L.).
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Fig. 11. Distribution of inundation heights of the 1960 Chile tsunami in Ofunato.
Inundation heights are in meters above ground.
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Fig. 14. Distribution of inundation heights of the 1933 Sanriku tsunami
in Ofunato. Tsunami heights are in meters above T.P.
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8. Field Survey of the Tsunamis Inundating Ofunato City

—The 1960 Chile and 1933 Sanriku Tsunamis.

By Tokutaro HATORI, Isamu AIDA, Morio KOYAMA
and Toshiyuki HIBIYA,

Earthquake Research Institute.

Ofunato, located on the southern Sanriku coast in northeastern Japan was hit by
the Sanriku tsunamis on June 15, 1896 and March 3, 1933 and by the Chile tsunami on
May 24, 1960. In the 1933 Sanriku tsunami, Ofunato was not hit as bad as the neigh-
boring regions. The 1960 Chile tsunami hit the whole Japanese Pacific coast, and Ofu-
nato in particular suffered severe damage. The wave-height of the 1933 Sanriku tsunami
decreased toward the head of Ofunato Bay, while that of the 1960 Chile tsunami in-
creased, exciting the seiche period in the bay. At Ofunato and Akazaki, 432 houses
were washed away or destroyed and 52 persons were drowned.

Traces of the inundated level on many houses in Ofunato caused by the 1960 Chile
tsunami can still be seen while the levels of the 1933 Sanriku tsunami can be learned
from many inhabitants. Based on the traces, the inundation heights of the two tsu-
namis’ run-up on land at Ofunato and Akazaki were surveyed, using the automatic
level from Oct. 20 to 23, 1981. The relation between the geographical distribution of
the inundation heights and the damage to houses was investigated. The results of the
present surveys are as follows:

1) The inundation heights of the 1960 Chile tsunami at the coast were 4.5-5.0m
above M. S. L. Ground about 5.0m above M. S. L. was inundated. In the northern
region of the Suzaki River, the inundation height increased, and the ordinary Japanese
wooden type houses were destroyed or washed away when the water reached 2.0m
above ground. Although the wave-period of the 1960 Chile tsunami was as long as
50-60 min, the profiles of inundation heights at the various regions in Ofunato varied
greatly as the water levels rose or fell inland. It suggests that the water velocity on
land was controlled by the local topography and the building-to-land ratio.

2) The inundation heights (above M.S.L.) of the 1933 Sanriku tsunami were 2.0-
25m at Ofunato and 3.0-8.5m at Akazaki. Hardly any houses at Ofunato were washed
away, but 50 houses at Akazaki (Shuku, Oikata and Yamaguchi) were destroyed. The
damage to houses caused by the 1933 Sanriku tsunami between in Ofunato and in
Akazaki was different from that by the 1960 Chile tsunami.




