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BB IC S R, fhE—icms Snd, o & i L.

BiE, BISTIUFEAmMCEINNEN T 32, HEARBCRE L>2H 50, HHN
WCAE3BSERTO TR HIE I 08 5 LIS ZITNed v, KEMICHE OB KN Y & £ T
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Fig. 1. Map showing the location of Owase and the bathymetric
lines in Owase Bay (depth in meters).
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// Topogrophy of Owose

_,{:;/ (above T. B, unit:m)

Fig. 2. Topography of Owase (unit in meters). Ground elevations
are above T.P. (Tokyo Point nearly equals to M.S.L.).
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Table 1. BT Isi} 5 104 BRI I 732
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R1 RFEIT 5-10 402.2 90
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Fig. 3. View of leveling survey of inundation height
at Kitaura, Owase.
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Fig. 4. Map showing survey points of inundation heights of the 1944
Tonankai and the 1960 Chile tsunamis in Owase.
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Ship cast up on the dry land by

the

1944 Tonankai tsunami at

Kitaura, Owase (courtesy of Owase Municipal Office).
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/E 1944 Tonankai tsunami
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Fig. 6. Distribution of the percentage of damage to houses, D, in Owase
by the 1944 Tonankai tsunami. D= aaj-blz_% %100 (%), where a is the
number of the flooded and destroyed houses, b, half-destroyed houses,
and ¢, inundated houses. Contour lines show topography (unit: m).
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X oW EFE (Table 8) 4 Lic, EXXSHEROWHEERLRD, WAL OMIE
Riezoffitis s Fig. 6 X5 ciks. RO X5, BEBROSMTMHITH 7%
DRI THD I &b a. WA OFNE « JNIE - 5h « JLir Sk, HEDHRE
fr) DEH—HAL - & SPHERIT A E L, 40~50%i1c 5% L. EROZE Ty, ¥
PO LW DAL Z DI LV, PEEREMI L s, D CHEEROHHT « &4
RABT DR DO RHERI242~452% L K&, 2 LCEHII— oS T, 1ED X 5w
A, BEEEENZ L. -

WEOFHERELERL, FbiodEoms (T.P. k) % Fig. 7T k&3, HBEOEX

1944 Tononkoi
Tsunami height

(above T.P., unit:m)

Owose

Harbor

N

Fig. 7. Distribution of inundation heights of the 1944 Tonankai tsunami
in Owase. Tsunami heights are in meters above T.P. (Tokyo Point
nearly equals to M.S.L.).
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&, MBRAEET 5.0~6.5m &4 - & HEL, NECLL > THALTWS. ks, #HK
HEOFE (E, 1946) 1 X hiE, #ETAHET 8~10m LiiRC/R &S h, TAHEHORE
BEOBHIc) TEMLTHocEBizh3s] LH5A, SEOAAETIRID XS ITKERE
BRI R R o 1.

BAKBIIET 0 & Ffil OB 2 - THT, JL)IITIRERifEo32 Lk, @rss 500
m FTELR ¥, JUIEERodtiiTi, WoRETrREY, Ak 3m OGO
BIC BRI E A o T Wb, SITORMTILED X 5 BKeanrh, FoMBEIISER
EE—Fe T, OB F TR 5.

1944 Tonankoi
Inundation height

(above ground. unit:m)

Owase
Harbor

Fig. 8. Distribution of inundation heights of the 1944 Tonankai tsunami
in Owase. Inundated heights are in meters above ground.
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Fig. 8 326 0B KFEE TR T, WOFEEIAEL 2m 50, = oificis
MR Lie, HEom I FEoEKm L 4dm 222258, REOWHERNEHT LI L
i, 1933 E=PEE A U, 1946 4ERIHENT - 1960 48 5 U EHE O S £ TR bR
(HaToR1, 1964). S EIOFELS LU X 57 HIANED B h, BAE HE»S 1.5
m Bz lclk AT, PHENERLTWS.

WE, T4 EFFolm (Fig. 7) kWi, BAHEO» b Rs L Fig. 9 k)
2irh. WO A-A7 & B-B E TR, BAKAOFENAEL, HHokEso
P EEMERLTWS. HOOXRHECHEDCEIX 5.3m HH @EIRTIC W L BHIE
TREKER B v, BN 2 v 2 ) — M) THKRE AL, BN #Oas Bl
BhTwieoh, FIRABA LTWL 2 — VR IHERTE 5.

A-A WHZR VT, BEREORKEY 3m, BKEDHEHME 1/300 taicl, ik
WEERSEEH D Forchheimer DR AEIL2 &34, HEFE n=0.023 & LT
Hix 3.5m/sec ERDBNS. LI A D FEKBITES T, SR ORI LT
Bh, MAPKED -2 ERTMT S, —F, Wodfk C-C %o D-D’ -

C-C section

—*— 1944 Tonankoi

—0— 1960 Chile

Tig. 9. Profiles of inundation heights of the 1944 Tonankai
and the 1960 Chile tsunamis in Owase. Cross sectional
lines are shown in Figs. 7 and 12.
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Fig. 10. The 1960 Chile tsunami washes into Havashi-cho, Owase
courtesy of Owase Civil Engineering Office).
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FHShic. Thiihc X s @it ERClithd 5. 7 ) ko RirE
WEEAHETH B, RIORMIL0ZORAMETH ol EARDLRB. B
RO 325D T AMUMEIRTIAE D, BiokBo 3EANRENE T o
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TR L7z, L2 LWIA « AT T <, @R AfmEE 2.5 m LITF o &
FE ot

1960 Chile
Tsunami height
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Fig. 12. Distribution of inundation heights of the 1960 Chile tsunami in

Owase. Tsunami heights are in meters above T.P. (Tokyo Point
nearly equals to M.S.L.).
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Fig. 9 i, HWHEEE LR L HElomMme, ) REoBKEON e biRT.
HFWEC R NT, F UV EEOBKIMIITHMEEEOBE L), MiehFHETHS. &
i, FVEROAMNEL, EROEERLH D X5, P5-ericiiisriE i
FeZ ERRLTWS. L L, SBEEFRCEn L & LT TED, WANH LLET
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5. 1SS4ERBEEER

RISk rho “Giog” o, FEFOWRW,FE LGRS h, LolEnrSHD
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FEF DS < i,
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Table 4. JEIRICHT HISHEAEOIBILDTTE ikl T.P. 3610

; = 7 LRI, wﬂ¢)m@
& % = 1 ORI APt D
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250omp | Prels A X b URE D £ TR S. 5.5 4.5
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Table 5. 1854EZEHEIILIZ X 2 BRIt gt
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Fig. 13. Estimated inundation heights of the Ansei Tokai tsunami (Dec.
23, 1854) in Owase. Tsunami heights are in meters above T.P.
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B, 1977). Zhuk, BECHE Ui HEEAUOR TR L, EMIE0E s Bug LT,
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18. IField Survey of the Tsunamis Inundating Owase City
—The 1944 Tonankai, 1960 Chile, and 1854 Amsei Tsunamis.

By Tokutaro HATORI, Isamu AIDA, Sin’iti IWASAKI
and Toshiyuki HIBIYA,

Earthquake Research Institute.

Owase located on the east side of Kii Peninsula has been hit by many tsunamis.
Sources of most tsunamis were off Tokaido along the Nankai Trough. The 1960 Chile tsu-
nami that propagated across the Pacific Ocean also hit Owase City. There remain even
now traces of the inundated level on many houses in Owase caused by the 1944 Tonankai
and 1960 Chile tsunamis. Based on these traces, the inundation heights of the two tsu-
namis run-up on land were surveyed, using the automatic level from Nov. 4 to 7, 1980.
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 1944 Tonankai tsunami at the harbor were 5.0-
55m above M.S.L. Ground about 3.0m above M.S.L. was inundated. The inundated
area stretched along the Kita River. The water level decreased in height as it moved
inland. The topography of the ground controls the damage to houses. Fifty percent of
the ordinary Japanese wooden type houses were damaged when the water reached 1.5m
above the ground. From the inclination of the water surface along the Kita River, the
mean water velocity is calculated as 3.5m/sec.

2) The inundation heights of the 1960 Chile tsunami at the harbor were 3.0-3.5m
above M.S.L. Although the water reached 1.0-1.5m above the ground, hardly any
houses were washed away. The traces of the inundated level into land are nearly flat,
suggesting that the velocity of the incident flow was small.

3) Based on old documents, the inundation height of the Ansei Tokai tsunami (Dec.
23, 1854) is estimated as 6.5m above M.S.L. The heignt is 0.7-1m higher than that of
the 1944 Tonankai tsunami. Ground above 4 m high was inundated.




