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Damage Caused by the 1854 Ansei-Tokai Earthquake Tsunami
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Abstract

The Minami-Ise region in the Kumano-nada coastal area has been struck repeatedly by major
tsunamis in historical times. There are many historical documents describing damage in the coastal area
caused by the 1854 Ansei-Tokai earthquake and its tsunami. Three reliable documents are selected, and
numbers and rates of damage in the Gokasho Bay area on the eastern part of the Minami-Ise region are
identified. Most human casualties occur at Konsa, located at the innermost section of the bay, and Taso-
ura, located at the eastern baymouth. The highest washed-out rate and greatest destruction to housing
occurs in Gokasho-ura and Konsa, located at the innermost section of the bay. Besides, at Shuku-ura and
Taso-ura, located at the eastern baymouth, the rate of destruction and number of mortalities are both high.
The inundation rate of major buildings is high in Taso-ura, Sazara-ura, Nakatsuhama-ura, and Kidani,
located along the submarine canyon at the center of the bay.
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Fig. 1. Index map of Wakayama-han and Gokasho Bay.
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Tokai Earthquake Tsunami.
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Table 1. List of historical documents collected and used in this study.
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Fig. 4. Distribution of death toll and rate of deaths.
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Fig. 5. Distribution of death toll of cattle and rate of deaths.



THOREI R (1854 4F) (2B 2 ZHIR A Pris i o B ki

136°38'E 136°40°E

34°22'N

34°20 N

34°18'N

136°42'E

136°44'E

6. EEROFMPEE O L 5

Fig. 6. Distribution of rate of damage to housing.

RS L 72 @ i g 5. FROBENREHS
B, WIADS25 BT, REENMATH- 72 (HAKRY
A1 A24).

4.2.7 A5 FE

oo P B R IS, USRS O LI T 5.
FHTRKOEHETH -2 (FF151, AID774). EH
1%, B 2T L. EREOMIEIT 44 §F,
EIRD 30 B, FEND 62 TH o7z I - M=
AT 3 BRI L 72,

4.2.8 RN

PREAEAT b o P R e BB, v S A o AL
Wil S B A - SR ELONERIZ K o TH
FTili 5 & A Tl TR A I LT b, M
X 1% 1707 Gk, 1854 LB AUHEEEME, 1944 BIRIH R
TR &, AR T o TS I TR KRR O B A X
Tholz. BHE3IH, BIOFR1EETLE. FREO
FRRE 18, BMIMEN 16 Th o7z, MBI LA 7
Bide L7z (A24).

4.2.9 TiEH

TN B R, YA O LG I T 5.
FROWREUI 5 I, BARP I TH- 7. M1k
4D ER E TR o 7z

4.2.10 K&+
AREAIEHORELES, IR T L3 5. 4
M1 T. ERITENARS 1, @A 16 TH -
7z.

4.2.11 7EHE

TEE BB IS, R A (I L Carid % i
WThs. HEILEI»14 (A25 A26). EROHE
Bix 3 TH 7z,

4.2.12 HEHE

HH s U e v, ARSI L C b3 5
M TH5. JEH 3. FREROWREIL I, EEKD 16
WChotz. Tz, EEEFHATH 572 ([WARGE]
A25).

4.3 HEOHH
DlofRels 2, SHgEOMizE Lol
4.3.1 ANHEBLUCRBIOHE

PRI E R BEEOMEAE (3 N), B L URREBEIIER
OHEM B AN) TRAKEZL-7 (H4). Mt il
R BER), feil GBI of% 1ATHo 7 Bk
W2 TR, BOHTORENIRE D272 & 0%F
MTH5. FRCHBHOEHE 3 NIEROWZETIET A
ELTWAEITH Y, BBl RE CHRLA T



ISARTE RIS il

IETIE A24 OFRLBIZHER L TW72720TH Y, 4 FHOWEIERTICA SN (K5). 72721, 15
D A25 DFEFRIZ & ) BB DEE L e o720 FHRIZ, RN TH L Tl L) SRNTHL [H] T
NS 2 A5 3 ANEMEHH R 72 WITHEA T D fHEINLZD, BEHLEOERIRY BH oz, Ui
BT &R o T BB LRI [ ] 13 <, WEO D - 72T,

A

7. FROMEES WAR, BIORCROS. (A) A X288, B) P (1991b) OBEHEE L ) 1R

Fig. 7. Distribution of rate of damage to housing, flood rate, and death rate. (A) Results of this study (A24, A25, and A26) ;
(B) Results of previous study (A24 only) [Nakata (1991b)].



TBORE M D (1854 4F) 12B1) 2 Z IR 7 i Hhisi o B E IRk

For prili, EA, KRR 0 4 E£HEIEBRBO [H ]
Tho.

4.3.2 IBOEREHE

FROFEE, EERE, BREROA S IHHEB L O
A TIRK E o7z (6). FREREO TET
BEBOWEE - SRR IBO 27 IR TH
Motz 2L, ARBEEEALNLLZV. ZEBZES
CWAKRY) 7 ATWAT CIHICHELALHIEO 20, &
FHCEHE LR o/ e HE LTEZLND.

FURB IR O T b MRS = - 72, HEHO
TR R S TH Y, ZAUITL» Aril - Aok ¢
BChb, BhREHO PR CIIRAKSZ Z 26 # i 25
B IEFICE P o 7228, MERL-ERIETTH 7.

4.3.3 FEBEDORKE

FREMNEICOWT, WRRK, ¥R PR

GFEFUCHRER L - IR A R 7z, [FIREIC R+
WIAERT, [EFRICEAENE L2 R =12k 2Rk, 1
FITDORE IR (KTA).

B ORI L COL S A I, B,
A, ARG, MR, T Rl IR ARERIE 7
iz, X &L TEZEE . PREESICH LT
W \ER, DI, AR IR KR4 HILIT T
Hotz.

PRI TR IO T 7 B, A o 2 F25iA X
D HEBEIMICE L, HEBROHEHIFL. £%E
WPEATIA L 72,

FURR OO, YRR ISR - 7247 DR KFEDB
Vo THVOIZEBOMEY 7255, ZNELORED ) ik
B 2k, B X O FE IR i 13 W oo dE R
DEEHE L, WITEPE~EIH (HEHZRLS) T
B ARDOLERDPEL Lo TWBLEIATHS. ENT
OFPW D ZEE &R S OLEALATHIBEIC S S -k R &
ofz, HEHOEEROKRE SITREHHAZH L T
AHHEAOWOEH, VbW D HIZIZ X 5O TR)
BB, EHHIED, 2007) 12X b0EEZLNS.
[F CBIIEBICALE $ % 250 R O MR il Tl ARSI sl
W E o7

S5, oIl (1991b) 2 HRFT % A24
[FALE 7 MEGR=MNHEELT  #HE] 07— 0
ATHBORZ/ER L7 (KN7B). KM7A &K 7B %t
By2L, RTAOHFPEN DKL LY FHMICTE S
By &oTnd, ZHUIKTA 25312 3#EE 55 A25
DOWEHMA A2 OZNEI Y LFMTHDL L EZRL
TWwa, BRIMOK 7 Frifi TEE 7A ©J MR AKE
(T 7 Al TR A DR 3 % W 28D, KR ={HE%R

E%B) BREL, AR L RFEER-oTw5. Th
VAU & B B ERS Re 1707 4E K HE R o B
EHELT D, FFCHEH TOEMILENSK TA T
BRELR->TnS., HEHTHER—BIILER SN
TWAEWEZ L LT, [REOHFEOR, i (B - HE
P T FTEBICIR) 2HR2PE =T OPE (DIE
OREYFHEIC RIS 2 BEE) 25072 0A%, RTARE (H
EIEE BT ORIICH HH)E) ORI TROo7z] v
ILONHY, THHHEELRS, HEHOEEITHE
PR O RIZBEPFIITIZENFRAKL L 2 L LR
Hh, TNEEEADERTA DEKRBDOFNENLTH
A EEOE S L 2L 50RFEMO I EmnwEE 2
DY

5. &

i TSI B % 1854 48 20 B i Z2 J ik 1 &
BWER L DA 2 TARD 120, 4 DDKRTATREZ &
AR 22T OWEEIE L. 09 b BIARN R ER
WD D 16 plZOWTHET L7z, fRLIET o it &
BT LRI E V) 2B H ) HELHOBMEIIES
DENVDHDID, TTRILIEMEEMEZENT 572
ODIMEEZT 72, RWTENIHI - & o TEPILA 3
HOWH 2 eI BRI 2 B8 A F L o/, FRicskiE
& L7zk A25 [RIIGHERZ L) o LEch 5.

MRS SN2 BT MRS B B EIRIR & 2 05
MICHLTE LD 5.

D AWM ZE RO MEEDS X O THREE OO
HEH2% 3 ATRRKTH - 72, ZhIEkoOME
DBV E o7z BIRBETON 7 il K
FEELEOEHA S 1 ATIISH L. B
RO 23 5720 —BEICIEE 2 2 \Ww2s, BRIEOE
CHEAZ .

2)  BAE - AEFRIIBREE O Fril, Ak T
WREG o7z WREBRBOTHEMTH IR - &
HEFAILE M B . JEFER R, BB R80T,
w3 T b ARSI s . S o e B
o Fri, AR C 8 IFTH - 7.

3) FROEBAFRIE, BEHREOEESHILIZR 5%
HENRUAL D HEL LBV, BIRREV O, Zh
SO ED D HIREED 28, B X OPTHEEEED
M B OBER OB EDT L, FITE R R~
B (HEHZBR ) TRMARNEL Lo TWw
LEZATHAH. INOHIZBHNTOEREOZEE) &R
SOEALPHBIIKB SN/ 25D TH ).



LY Egow NS i)

AF T IR O I 3 5 A7 BB & v 9
—DOMIEHM DICIZ, REAIFH R X 5 Bk
WrEhFews FHHMIFOWHIZIZETY) 7 AKTDH
R DMESEMOTEM - il (=1H - EEN) Hig)s
HY, AFETHO PRI EOHIEE A /N— LT 5.
SHRZEFLLOMAEDMA, BAEWICREEF RN 7 g oH
WHENZHETLL T I EZRIEE L.

E

KGR ED DI H72 0, PN R Bl O IR
KB TOLEIEICBE L CERAEEZ M > T
fefivi IERSFoOHEER, MO RERES
OMTERBIG, ZMOEEORTFI BRI I3 RN I
LTHOIHEE S¥oRZ M7z, T2, AEEOWILRE{
RICE-oTHEZEZ WL E, FmlddEshi:.
FULTHALET L BT E T

BEX

FIRIER, 1993, ik o LEIsE MO 2 FM L L
T, %FEM, 318 pp.

NS (), 1932, AL, 25 12 1, 706 pp.

R, 2005, §ifih L@l —HEaEE Y 7 AR B
% [HEA J—, HiGERr4ESR, 14, 93-111.

FHUE, 1991a, ZEBJEA SEB O - —RE O
ZO1—, F3- e AR, 18, B - doEYfE, 113 pp.

FREHPUE, 1991b, =LA SEE OIS - T —ZEOHNE
TD2—, M- AW, 19, B - #oEYWEE, 127 pp.

PSS AZRE S, 1985, MEMTREE, 1103 pp.

TR A 2 — - AT - 54 S0 - IRE R (Fi), 2007,
R oFMm, WAEE, 350 pp.

HORUKEHERSERT (F), 1987, #rIXH ARMETRL, 5, Bk,
5-1, 1438 pp.

WK B ZERT (35), 1994, FUH A S, Hefli,
B%, 1228 pp.

FHEERI (), 2008, HAORERHE LR 48N 2 F, Hg
KEHEMTZERT, 1132 pp.

(Received March 31, 2016)
(Accepted September 5, 2016)

82
A2 [FIEERZE] OREESRS

KA T I E R
MR 3L

AR
=R
BATH
PN i3
ek
MR |HNE WA= R
(i ALBE B ANFR SR
A
WRZEE AP TUEWAE WA N
HrEE
ERIE BB WA T

WRTH REEK EREH MERAKRRK

WRAEE  WIAAGE WIHRAZN RN

1

WR=H WAL FEAN

JHH

WAL Rl ARSI
R

WA FEERSK WHEE RS WA TN
T H

TR BRI
I

VERTUAR USROS T2 JEAEN BE=TH
EROEWSE  AEE R NS —iRiEE RIEEA
M+ — TR A —i 2k

PAIEAS
ANERA L B A EEER
TSI

TEARE S IR AR I AR MR



