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Fig. 1. Map showing the investigated fields. Closed circles show distri-
bution of old monuments of the Nankaido tsunamis in 1707 and 1854.
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Fig. 2. Distribution of the bridges destroyed by the 1854 Ansei
tsunami in Osaka (after F. Omori, 1913).
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Fig. 4. Tide gauge record of the Nankaido tsunami on Deec. 21, 1946
observed at Sakai.



512

e DI

wiltb it b o, HEB Yo 10548

Twd (Fig. 5). i, ZeFc

LT3, X 5Ll
= ‘;J v

TFE7e A& LT fiRic @iifebT, NiTh
~EFL<AWD, gl FrxF LS, N
SHICHE UMY & L iXiEM E R, R

=61, ZEZEDAD, T

= e BEd e TAG TR T | iy "
HT, WALHEDL, Mitbhilizok <

s

ATEX 5 ThY, BTl
DHTEETHD Z LAk,

LT, 44 #’r
Elifehrotc 5. L})ij-“l(:u)h_‘%?i'- SEES

Fig. 5. Monument of the 1854 Ansei tsu-
nami at Sakai. Instructive experience

: i Lht & e - [ T T B o
of refuge is described. #3m THHEIL, HHEOH L, 2.56m
CHBWTHH I ).

e&a:—;## (Fig. 6)
19464EHE 0 & &, T~ {
e uum X1t 2m Wi E Shde, DEEEO L ¥ o iR T A, =S

DORMOBELE TN L -Fc L HD. FORNE, BHSHh Z Uil KO H 5 K TH

oM W @
WAKANOURA BAY
I km
oL |
Fig. 6. Inundation heights (unit: m) of the 1946 Nankaido
tsunami in Wakanoura Bay. Estimated height of the 1854
Ansei tsunami is shown in brackets.
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Fig. 7. Inundation heights (unit: m) and area (solid line) of the 1946 Nankaido
tsunami at Kainan. Estimated heights (unit: m) and inundation area of the
1854 Ansei tsunami are shown in brackets and broken line, respectively.
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Fig. 7a. Inundation level (broken line) of
the 1854 Ansei tsunami at the Eishoji
Temple in Kainan. Tsunami height is
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Fig. 8b., General view of the sea wall at Hiro. The bank was
made just after the 1854 Ansei tsunami by Mr. Goryo Hama-
guchi’s personal fund.
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1854 Ansei tsunami at Gobo and Mihama.
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Fig. 9a. Monunent of the 1854 Ansei tsunami at the mouth of
the Hidaka River, Hamanose. Instructive experience of
refuge is described.
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Fig. 10. Inundation heights (unit: m) and area of the 1946 Nan-
kaido tsunami. Estimated height of the 1854 Ansei tsunami
is shown in brackets.
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Fig. 10a. Monuments of the 1707 Hoei tsunami at the Injoji Temple in
Inami. The writing says that 162 persons were drowned and three
villages were washed away. Tsunami height was 5.8-6.3m above
M.S. L.
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tsunami at Tanabe and Shinjo. Estimated heights (unit: m) and inundation
area of the 1854 Ansei tsunami are shown in brackets and broken line, re-
spectively.
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Fig. 12a. Trace of the inundation level (2.9 m above M.S.L.) of
the 1854 Ansei tsunami at the Jyoonji Temple in the mouth
of the Aizu River, Tanabe.
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Fig. 138. Inundation heights (unit: m) and area of the 1946 Nankaido
tsunami at Susami. Estimated height of the 1854 Ansei tsunami
is shown in brackets.
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Fig. 14. Inundation heights (unit: m) and area of the 1946 Nankaido
tsunami at Tanami and Arita. Estimated heights of the 1854 Ansei
tsunami are shown in brackets.
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Fig. 15. Inundation heights (unit: m) and area of the 1946 Nankaido

tsunami at Kushimoto and Koza. Estimated heights of the 1854 Ansei
tsunami are shown in brackets.
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Fig. 15a. The Muryoji Temple in Kushimoto was washed away
by the 1707 Hoei tsunami. Estimated tsunami height is 5-6 m.
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Fig. 16. Inundation heights (unit: m) and area of the Tonankai tsunami
(Dec. 7, 1944) at Nachi-Katsuura. Estimated heights of the Ansei
Tokai tsunami (Dec. 23, 1854) are shown in brackets.
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Fig. 16a. The Kan'nondo in Hamanomiyva was flowed by the 1707
Hoei tsunami. Estimated tsunami height is 6 7m.
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Fig. 17. Distribution of the inundation heights of the Nankaido tsunamis

of 1707, 1854 and 1946 (unit: m).

T T T
x9 O -{Osoka--------
©| o ~ Sok@i =--mm e
X
o
[}
o
[ 2] - Kotg------"-
x® — Kainon-------—-
e | o %
Hiro .| «x e ¥® © — Yuasg---------
x® — Yurg--------
X ® ©
hd °o>oo 4 Gobo--------1D
X80 — lnami---------23
o l' x O
Shinjo___ ¢ o 0 ~ Tangbe --- -~ - —- —-—--%
° |o
x < Tonda--------------=
 Susami________________2
Fuk "88
E ST CHEVE — Kushimoto
\ ) . x 1707 Hoei
6 4 2 [o] ® 1854 Ansei

<— Tsunami height, m

o 1946 Showa

50 km

Fig. 18. Comparison of the inundation heights of the 1946 Nankaido tsunami

with those of the 1707 Hoei and 1854 Ansei Nankaido tsunamis.



KERRE « AR RS2 313 2 S0k« LB HiET ek o0 3 7E 533

D, REEHOWEITIMOED LD LD L2513k &\, Li L, KREHRE T,
L DERTFH R D, 19465FEEM TRAET 1m BEOWE TH- o 1L, REEN
DOEL 35 B < Wi LE - .

=77, FEAEE TEARLSAE O T 5:0m Lieh, LEEIEL D 20em 2
EEEEShic, ¥RABBHE T, REEREOHE LAERAM -5 — viikbh
5.

5.6 ¥ U

KERF « FMFIEHR FC BT 2 Fok « KEFEEHEEOZXINCoWT, MESREL T
HEEFRIFILREHITHBEEZEL S, DRI R ERY S LI, B0 BEoma
BAKIEDIED D 7n FE IR AT - .

FK - BB OW R R 19465 O BRI EEYE & B &, TIFILRAR TIRRBERIE O
ESITEE L CIMEEE D 1,242, EmX12 LT 60em M LE 7 b2 5. K28
7 & OMBIZ R\ T, Eik « KEHEAFHAZ 2 AR EREECHELEEVWELLD
Lh, BERESS R WEoAis b I Ty, 10m R 5 EEiE i .
IMOFEHPOF XL TFHE LT 4.2m TH-ORH L, LR 4.8m, Fik @ T
5.0m & HEEEh, KoEK - REAEOBAKRN?IM6ED L O L W IR TH - 1o
EEFAETA.

AR E TR REOEEOHM A 2 — X I ETW5. L L, KREBRET
RZ DAL & D TR L, Hk « KRB OWEIZAR « SUTE T 1946F 03 X v 3
EHHRE V. ThL, FEK - REEREOREAIMEEEIEOL DL h Ehvotcl &
YELZEELD. Lr LHEERROFT il (5, 1974), Tk - CEEmaEy
DEIFEL, fRf - WEMHOBEEF 7 7R WE X 250km LHEESH, 1946580 4
D ERER . 146 FEITREOEFL, Tt — & OfHis SO L5 &, I
EMPEFMEP - < W R Ui & e St (ANDO, 1976). ZhizxtL, Sk « 2B
P TRBFIFIR D 2IXH & R Oz — e BT LT, BRMEIEBR L, DL E2
5.
19465F DRIHREFE D HAFERRA L e BIE, KM OMEIINERMSh, gkl o
BRREMRSERENTE L. & LKy bRBILILT OIS T, Bk < 4
MTORTIREHE TR L, WRYBEOWIRA . 20X 5 KRB L2k
LD, MROMIPTH VT IhE TR CREEHAHE D EShD LBy, i
WEROFENEEEINRT WD L&, KR« MTILBEIC T Bt 5 o sty &
ha.

Bl i

R BT b, FFILRGERIHT « BHIRET  hRET « AESAT « SER0T « FIFENT - EOE
©FTELAT < HEENT o FEEPFHIT « EHOATITHBELENLHI D SO EEN I S R
7. ZThBLOERhCIL, HWRERTISE SR TWRWERLERESEh, A ofEAT



534 SO P A

Hh DT e - e, BRI AR OME Db b, o B HUE O FHAE T
FAKERSEOSE HELLRATIR, WLt oWETBIIT S 5 ko, Tkt
TP % N oG A L e b O gLk U, SR LTRSS Mltla g Lii<5.

X ik

Axpo, M., 1975, Source mechanisms and tectonic significance of historical earthquakes
along the Nankai trough, Japan, Tectonophysics, 27, 119-140.

dhoek ety 1947, WIN21SE12 A8 21 0 BT KIS A, pp. 1-84.

SHL AL, 1974, WG « THYEENINC 3135 K O IR — 19446 iR ifE, 19464 ML g i o
T & FEok o LREORIEDE o HIE & PE R oM, HEE 2, 27, 19-24.

ALY, 1977, FHMEAHC 31 5 95k « ZEUGIRE o e Re, JWIEpeniah, 52, 407-
439.

TILHEACTR, 1978a, Fidl e fHIHC I BB R « 90k » BRI O FlaM——1946 45 17 it
WoRET) & DIlE, IWERFEITR, 53, 423-445.

FGRALR, 1978b, ZIHNWARSC R ATk « RECIHEE o7 g, 1% UF 78 70 2 9, 53,
1191-1225.

UIRERTES TS, 1943, HETABAMEER, 2 %, DTS, pp. 1-174. IR WS
JARE, HInURRE, 1975.

FRF ey, 1951, BAGRIZYCR, 4@ piiisk, pop. 1-757.

KA, 1918, IR, MR THINA SN, 682, 1-179.

Sifp—fp, 1946, FEFIL9E1I2R 7 RRIEAMEAT - fotdl, JWEZRETETZeR, 24, 31-87.

KGR, 1961, o, SARHENEE, 46(4), 25-28.

KIS, 1948, MATNCLAETHRNAIMEZM, HHR, AKIRISE, 20145,

TINGRERDE, 1985, WN94E9 A21H oA T X A AR O IR, HERIETaH, 2%,
175-194.

YiAIBERFZErT, 1947, WIR214E125] 21 H G Ay aiae it G 1), JuiDremprsoisn, 5%,
1-196.

FRILEL AT, 1938, FERILEL Tio ki 5%k « CEEEE O IR, Huié, 10, 236-249.

BUNF—IE, 1977, ML « YiFRTRfo [T, 3 « Al S A%, WmLrE, 8%,
33-37.

s o ILPEIEHE « FRNNR IR « 60 B, 1947, RgUmbpart ol et
SIHBEEATTR I, B ERY IS T 78 ey, 10, 1-20.

SEa—, 1961, LTI B2, WG, Y —TET X Ao T s o, ML,
14-19.

FIER LI R ARG LT




KB « AT AR 351 B 92 « REOHVHIT L O F2E 535

22. Field Imvestigation of the Nankaido Tsunamis in 1707 and 1854
along the Osaka and Wakayama Coasts, West Kii Peninsula.

By Tokutaro HATORI,

Earthquake Research Institute.

There are many old monuments of the Nankaido tsunamis of Hoei (Oct. 28, 1707)
and the 2nd Ansei (Dec. 24, 1854) along the Osaka and Wakayama coasts, Western Japan.
Most of these monuments were built just after the earthquakes to pray for the repose
of the tsunami victims or to sound a warning to inhabitants. In this paper, the tsu-
nami monuments are illustrated. Based on descriptions on the monuments, adding new
data collected from the present field investigation, inundation heights of the 1707 Hoei
and 1854 Ansei tsunamis along the Wakayama coast are surveyed by hand-level. Be-
haviors (inundation height and area) of the two historical tsunamis are compared with
those of the 1946 Nankaido tsunami (Dec. 21, 1946).

Inundation heights of the 1854 Ansei tsunami along the Wakayama coast, the west
side of the Kii Peninsula, are 4.8 meters on the average and are 1.2 times as large as
those of the 1946 Nankaido tsunami. The estimated heights of the 1707 Hoei tsunami
are b meters with the localized run-up maximum of 6 to 7 meters. Along the Wakayama
coast, the patterns of height distribution of the two historical tsunamis are similar to
that of the 1946 Nankaido tsunami. However, the inundation heights of the 1707 Hoei
and 1854 Ansei tsunamis along the coast in Osaka Bay are three times as large as those
of the 1946 tsunami. Osaka suffered severe damage and many persons were drowned
by the two tsunamis of 1707 and 1854. Estimated heights were about 3 meters. It sug-
gests that the wave periods of the two historical tsunamis were longer than those of
the 1946 tsunami. Although the source dimensions of the two historical tsunamis are
similar to the 1946 tsunami (The source areas of three tsunamis extend 250 km along
the Nankai trough), the rise times of crustal deformation for the two historical earth-
quakes differ significantly from the 1946 earthquake.



