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RECREATION OF THE ANSEI NANKAIDO
TSUNAMI IN OSAKA (1)
——FLOOD DISASTER CAUSED BY THE TSUNAMI—

By Yoshito TsucHivA and Yoshiaki KAWATA

Synopsis

The objective of this study is to recreate a flood disaster in Osaka due to the Ansei Nankaido
Tsunami on December 24, 1854, The analysis is based on data of the disaster such as old
illustrations of the flood in woodcut, a number of historical documents and private letters and
photographs of the Tenpouzan lighthouses. In the central arca in Osaka, there were many canals
to offer shipment and to use as sewerage. Since two big earthquakes (4£8.4) of the seismic
intensity of five in Osaka and many micro earthquakes had occurred on December 23 and 24,
many people took refuge on small boats in the canals. The tsunami inundated into the reclamation
area along the coast and the canals accompanying with many large ships anchored at the mouths
of rivers such as the Kizu and Aji Rivers. About one thousand people were drowned and killed
by overturn of ships. The innundation heights of the tsunami is estimated to be about 1.9m.
The height is also justified through the comparison between the flooded area roughly estimated
and the old illustration,
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Fig. 1 Seismic intensity of the 1854 Ansei Nankai earthquake and propagation
area of tsunami generated (the symbols show the epicenter estimated by
A (Oomori), B (Usami) and C (Imamura))®.
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Fig. 2 Occurrence time of the Ansei Tokai earthquake (Dec. 23) and the Ansei
Nankai earthquake (Dec. 24) and arrival time of the tsunami at Osaka.
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Fig. 8 Comparison between estimated and measured tidal level.
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Fig. 10 Estimated tidal level at the Ansei Nankai earthquake on Dec. 24, 1854.
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Fig. 12 Illustration of Ajigawa bridge and moored junks (Settsu Meisho Ezu)?®
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Fig. 14 Illustration of panoramic view of Tenpozan (Tenpozan Meisho Zue)?®.

Fig. 15 Illustration of Shohei bridge in Tenpozan (Tenpozan Meisho Zue)?®.
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Photo 1 Landing place, Hakkenya near Tenmabasi at Okawa (Yodo River) in about 1870s%.
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Photo 3 Reconstruction of lighthouse of Tenpozan in 1890s%.
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6.1 RO

REROBEREICE 3LEBRAEEICT 57203, YHOE, & IHBREOERSTI TLETHE, B
BUE BRSO S A EREIGR LoD, MROEZNSEE LIRS, BB ARIcb- &b
FELIOBETE2DE LT, WRISE (18854) OREERHEAMICLS 27401 MEFHER]
(Fig. 22) %35 3, Chlid, FROBAICKHRT 37 DICSHRBRICEREENLSOHERTH S0, KBiF
BERNTNED?, SESRE LT3 HIBROMAIPEHOTENSHEIBEL S BERINTVLEHD
EWVA B, UL, CORICRTHHICEESHEMNA > THROOT, B0 (18874F) KHfTEhic [#
Bk R R AKRIR T4 AR 52 (R 1/6, 000) (R84S « KIRIBHEATESD » OB EHAIS C
EitT B, Fig. 23 |2 90m HROKTF S LOHBRRERAIRY, FAd4 S0MBSERCTERLLLS

. Sirinasi riv. 4.

. Nisiyokobori  AE, 8

. Higasiyokobori h Z*4 &

. Yodo riv S ﬁ

. Osaka castle };ﬂ/

. Uemachi plateau g ,

'-.; 0w LI e
& IS

Fig. 22 The oldest ordnance map of Osaka in 1885 (A; town and village,
B; creek for irrigation and C; newly reclaimed ricefield)®"’.




+E « m[  KRick Y 2 REmEEEEofx (1) 787

LEEMT 20m C&@%Eﬁéf&m&f: O v 7ZITS <5
WHERTHZ (ik, BEOZEARD DR/ .~

HALE 3em TH-T, MILE LSO / Py igﬁ
BERMOUMAWL DD, LUHHORK ; SN
BEEROLICLABEDT, TOXSTQNE
BASCERTB) 1L, ORI

HOBROPERIOHIROMBFIZTLAZINT
WIZWDTZOHIROHBEE T LIS LT

L~
5%0 @
i, COHBROBEED Kk O.P. ¢

+0m FEALE LTS RS LD, Th == M

i, RBRAELMEBOTH LT 598 |

£ (18954F) D/KHESOHBRED S B, 1887 1 an J)
FOREEEORE L BB ST 5 KA ’

2

237, 238, 235% & 0235 10K HOHMBHED mg e

EDSHIFLT, REGTEALTHE (% SO Mkms S LT

RKHEREAKR LR OB 0m 13 0 / 2 <l

O.P.4+0m LiZZ—HLTVAEHBS N -

AHOTH B, Fig. 23 Contour line of ground level in central part
of Osaka (O.P.+m).
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6.2 X TROBESE

FIRLic B 2B TROMEICOVTRTTIC 5. 3 TER Uchs, BELEORIINRRBELRICD
1o -T, BRISEDBIORMBIL TR EHEL, TETE (1854F) MMOHBRELEECET TS LR,
BETAF— 2B oA LBOTHEE Ebh b, 72720, YBHOEEICHR LcTHFETE, ik
Fictk s HKEEIC & 2B AL S EEORMEMSRELTE D, ARORKETH 2HEHIC O W T HHbRILT
BPELTHSDEEL NS, LT, CZTRAEMMNEEERNE LT, UTOFEKICK OMBELT
BAERDBLELET S,
Case 1 RHIBAKOERERFILOHARL TRICIBIET 20
Case 2 LEr&ih (KRB OHBNETEZ0EL, ChERFELOBBETRERHNTEOMHOMRE
KOWTISEMmE L, RELD O DERONE UTEEEZMET S (O LRI EEE & A8 D
AWAEEL, FHEIEEEETS).

Case 1 BLU2ACLZHEOOTHHBRYTHEHICOVTR, 722 THREHIER H8EEERD
BIPELLNAETOELALLKELT, ZONERE TARKERRE] (Fig. 11) ZHETIIHSG,
KRB THAS

Table 3 Field observation of tsunami runup height in city areas

Name of tsunami | Year Location I Height of tsunami | Maximum runup height
Tounankaido 1944 Owase 5 (m) T.P.+4.7 (m)
”ii;nl;aido 1946 | Yuasa+Hiro 3 3
7 Chilean 1960 Owase 3 2.5
Chilean I 1960 Ofunato 5 5 7
Chilean { 1960 | Akasaki 777777 - o ”;:2” .




788 BORBH S HRFHES 295 B-2 W6l 4 (1986)

6.3 HERICKZIEROETES RRORE -

BBEOBEEAOH LI ONTIE, #UL REERODEOREIHEICLPRARESRN, 2CTR, Al
HBIOEOE LT, BEOESICE LOIREE b DilE TRKT B EEX 5L LT 5, ZOLIX
MUK, 7ok Table 3 (RT X5 ic BETAHC AMETHICHE L £EEREO BIF BEY
B ] R R EOHAE & AEOES BOED—BLTHAC EPLELT, HIBERNUTSH
BEUNENG, TCT, B LI FHCH > TIREBHEIC SO TRETT B &icL, ZOREEAR
Table 4 [tF L O THRT S

39 Fig, 24(a) |3 Case 1 iftL>, Fig. 23 DAY ERELOMEW TR 57 em XY THINSBROER %
BE Lictitiic, B 1.9m OREEESIE LEAD DTS > T, 0. P43 Im PTFHEHICE -

Table 4 Correction of ground level due to land subsidence and tsunami height assumed

No. | Height of tsunami (m)| A (cm) | B (ecm) | Method of correction* ; g;“"efs
1 19 57 57 U 24 (a)
2 1.9 57 0 S 24 (b)
3 19 0 0 v T
4 2.5 0 0 U 25
5 3 0 o | U -
6 1.5 57 57 U 26 (a)
7 2.5 57 57 U 26 (a)
8 3 57 57 U -

9 2.5 82 82 U ] 2 (b)

10 3 82 82 U C 26 (b)
11 19 32 32 U 27
12 1.9 82 82 U 27
13 19 107 107 U 27
14 19 32 0 s -

15 19 82 0 s 28 (a)
16 19 w | o s | 28(b)
17 1 57 0 s | -

18 15 57 0 s B
19 2.5 57 0 s | 29
20 3 57 0 s | -

21 4 57 0 s ‘ -

A; Land subsidence rate of Tenpozan,

B; Land subsidence rate of Uemachi plateau.

x; U and S indicate uniform subsidence and linear interpolation of subsidence between
Tenpozan and Uemachi plateau, respectively.
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O 1 2 30 Flooded area

Land subsidence of town area; 0.57 m
Tsunami height; 1.9 m (0.P.+3.1 m)
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Land subsidence of Tenpouzan; 0.57 m
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linear interpolation

Fig. 24 Flooded area due to tsunami without considering land subsidence.

T3, o, EEBOPIT D LOHIR & RER & SR OREOHIRIRK LIS &icish, Fig.
1 EHBLT, DROBREEDICHELTETNAZ Kb, D&Ic, Fig 24(b) i3 Case 2 iKWK
BRILOHLTEE 57 cm, FREMOZNEOem &L, RS EBERERILIb O TH B, K3
DEEROZNTNOBERERLTH S, Cahd, BEEOKBIEMAOHRDIERKE & AN,

AN N
NN A v 4““\%(\»/‘}— _

SN ,‘,'o'.\ e g) /e (¢ /
SO T
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A “ // Qg%@’

NN

4 7
Flooded area

ISxap)

A
P

/’ Kiz’u riv. it
5 4
1 / NN
/ (kn) \\.\_\;V ]
e N

No land subsidence of town area
Tsunami height; A 1.9 m (0.P.+3,1 m)
B 2.5m (0.P.+3.7 m)

Fig. 25 Flooded area due to tsunami without
considering land subsidence.

BEATDRACRT A Fig 11 S X HIB T2 &M RM
Ehz,

SRR & R TR OKEE D SR Fig. 24(b)
BRUTELEOHTRE UTRENE S5 %, LT
BLEEOBELOMALERNIKENITTELSNSL
BRE TARKERE] L2HBRIATICLICLDHE
HHBTELT B,

Fig. 25 3t TREMEY T IcElo 5§32 1.9
BLU 2.5m LEAIHTZONERERKDLDD T
b5, Chbhobhrsdldic, HBRETREZERTSE,
1.9m OEE OEFHSAR) & EEROAREMEDOL
QAT B Lictih, Bk (Fig. 1) c K 2HEL
BLTWA, ¥, 2.5m TiIARER) EBEEIRICI3S E
NIHROFKEAKRL, WTNHGERE—H LT,
Lichi-T, U TAMERT, BEORIZAEL
TAHETRIEERBELTELEOLENA S,

LT, D¥K, THROEGE—RICHIE LBAI

DOTHRETT %, Fig. 26 2 TE%E 57em &

KU 8em LLT, BFOHEIZZAZH 0.5m &
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Aji rive

/]

v Flooded area

/i

Land subsidence of town area; 0.5
Tsunami height; A 1,5 m (0.P.+2.
B 2.5 m (0.P.+3.

(@ 0.57m

S ——

Land subsidence of town area; 0.82 m
Tsunami height; A 2.5 m (0.P.+3.7 m)
B 3m (0.P.+4.2m)

® 0.82m

Fig. 26 Flooded area due to tsunami in the case of uniform land subsidence.

ERKEL LcbDTHB, Fig 26() ® A TREARDSEEEL /NS <BY, B TERPEDETEEOI
TEEITERADE L, AP ECRBABISFCESDTET, OThERELADENENA S, E5IT,

AN

> A\ s A
g w5 7 "o{ \¥

3dm fyiay riv,© &I

BRI

V2N

S (L

N =
K |’/“‘;,
Land subsidence of town area; é

0.

c

)

Tsunami height; 1.9 m (0.P.43.T m

Fig. 27 Flooded area due to tsunami (A=
1.9m) in the case of uniform land
subsidence (A; 0.32m, B; 0.82m and
C; 1.07m).

HH TR% 25cm 5.9 Ui Fig. 26(b) DATIE, #
HOES% 2.5m L9 Fig. 24b) OFBREHEL
T, BkEBsTmETIERICk—HL, Fig. 24b) 0k
BOTDICHEL B> TWBER G TH B, L, Hilkk
TRETRMAEBRT 82cm &F3C EREELEMPIED
WHEMEH O, ULkh->TEREOHS bBRLVZE, T
DEAIBC EPD, HBEOEZIZPIRIY 1.9m BEL
TZOEHOLHOUH L TEYTH S LHES NS,
TH LT s, BEOEEE 1.9m LEEL,

TR C— BRI AL ST NERPD TAI
o Fig. 271 ®A, BELUCTHB, HWRIETEE
32em & L7z ADBEOD BAkIA Fig. 24(b) LEUL
TWBZ EMbh b, Thid, Fig 24b) TROLR
©36.6cm, AT 10.2cm kFLTHY, FHHEL
TEMAFig. 2T OADEAEMRERDELNT LK S,
1272, BECEHORBNTRALENWC LIKEEZE
B, DI WEBO HEEE —RICHEYT S HHER
BEESEL E WA B, DEOREICKY, THROH
BEOMEIC DV TIE, MERE-RICLTIE25HE
(Case 1) kb, FHLE LA TORTROED HR
TR TR 3 ik (Case 2) DFHFHEN TS EWVA B,
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F, Tooded area
Kizu riv.,
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Land subsidence of Uemachi plateau; O m
Tsunami heights 1.9 m (0.P.+3.1 m)

@ 0.82m

Land subsidence of Tenpouzan; 1.07 m
Land subsidence of Uemachi plateau; O m
Tsunami height; 1.9 m (0.P.+3.1 m)

® 1.07m

Fig. 28 Flooded area due to tsunami considering land subsidence with linear

interpolation.

SBNT, RELOHBL FTREZMIEECLICKDBLNAZTEMOUER & Fig. 24b) 2K

BE LT, HTREROZYURERIET ST EICT 5,

Fig. 28 R3RF O TREE2S KU 107 em LZ(L
XRIEDTH T, (@) D 82cm DIFA D RKIR D
Fig. 11 [T HWE > THHHs Fig. 24(b) LH~3 &,
KELOWTREI STem LT EHNBEETHET &8
bbb, £CT Fig. 29 TREFLOWTEEZ S7cm
CEEL, BEOEISE l~4m FTEZTHE LI,
ZhoDRMs, Fig 11 HELT, BEOSXEL
T 1.9m ET5E4MNRHERD DERE LT—-B2
U EHBRHI NG,

UicdinT, BKBOEMDICET 3R, kT
DOWIERR Case 2 OFHET, RFLO AL TR % 57
cm, EFEOFHEE 1.9m LT5HE0LOh Fig 11
R Ue TRIRKEREL Kb - LW EHERTE S,

RICZ OEEFERYs Fig. 3 TRUALT#HOROH
KL E ERIICEATEDE SRR LTH 5,
Fig. 3 53, TakkdE T Bkirk D 60~90cm, ®E
NTH 60cm AKigpERUIEERiIcdb, chdD
RO 42 2 Fig. 24(b) &k O.P.+4m BIY
4.3m BETHY, Ll BOKLEAIOR EOFS
DEH 2Zm EOHbNTV DT, HEOKAR O. P+
2m, B +2.3m L1585, @R O.P.431m @
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Fig. 29 Flooded area due to tsunami (A;
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subsidence  with
linear interpolation.
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792 KRR IIATES 205 B-2 #E6l. 4 (1986)

HRFTRARLICEHEETNZE, 2hEh 1L1lm X0 0.8m kUM bBHT s Eiis, Tk, KED
TR O BRI EEMPISEE W bNTE D, REEEYEIIAEOKA Y IC k- T Fig. 10
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7. # £
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