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Detailed Distributions of Seismic Intengity and Tsunami Heights
of the Kansal off Miyagi Prefecture Earthquake of February 17, 1793

Yuichi NAMEGAYA, Yoshinobu TSUJI, Kazue UEDA

Earthquake Research Ingtitute, the University of Tokyo
1-1-1 Yayoi, Bunkyo-ku, Tokyo, 113-0032 Japan

In the recent years, several kinds of old documents about the 1793 Kansei Sanriku Earthquake-Tsunami have been
found out. On the basis of these materials, we newly estimated the distribution of seismic intensity. The area of
seismic intensity 5 covers the whole territory of Miyagi prefecture, and extends to the southern part of lwate
prefecture and to the northern part of Fukushima Prefecture, which suggests that the pattern of the seismic
intensity is similar to that of the 1978 Miyagi-Oki earthquake. We also found out many descriptions of the
tsunamis in the documents. On the basis of those descriptions about tsunami inundation, we made a field survey
measuring tsunami run-up height at 11 points. We found out that tsunami run-up height was 5.9 meters at Toni in
Kamaishi city. As we can not explain the generation of such a large tsunami by the fault model like the 1978
Miyagi-Oki earthquake, so we should consider additional fault offshore to explain the measured tsunami.
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Fig.1. Digribution of the seismic intensity in IMA scale of the 1793 Kansei earthquake.
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Fig.2. Detailed distribution of the seismic intensity
of the 1793 Kansei earthquake in Miyagi

prefecture.
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Fig.3. Detailed distribution of the seismic intensity
of the Kanse Earthquake in Fukushima
prefecture.
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Fig.4. Digtribution of the seismic intendty of the 1978 Miyagi-Oki earthquake by Usami, 1996.

§ 3. BEHBIZ I ZEIE ORI

ATt D@y, %&t&%c:&%&?ﬁ(ﬂ?%ﬂz&iﬁk
FETIE, THE BB TSN TR E N S
\Z7p o7z, ZHUCKY, =R O 5 RN B _73)
T BIFEL W OB 23 BT, 17K
B ARTZNT TR, BIE LRI -T2 E DHEE D
SR NSy N Ay

SUERAD O HER FLF IS LD IR K B HEE 1T R
L, OEDDHIEEL T, EEIL Jﬂﬂﬁmﬁ%{rm
SEWHZETHAS. #Fl- FH(1995) 1%, —FEfFE
ZEEAL, HEIOFLR DO TERSZE TEZEH 70 H
MERATEBUEN ORKEEHEE L. TORE,
A FRE TR Im, LT 2.6m, KAET 2.4m, K
WIET 4.2m, KEC (FERTE ) 4.6m 728 LHEE



LTWS., 2RO RITEEOEITAE THHHE
Boinbd.

ETORFICBWCHMBEEZITAIZHOREE
BB AKE A EFHIENTEDLN, HIK
HIZBWTIE, BAMICE ZETRAKLEZAAEN
NIEHLDIEELLAK THD. 1FEAETTFIRIR KD
BT, FEADITNTHDLEVI R E LI THY,
ORISR A D LI IEfEIRIR K B A HEE T D1
L.

— 07, R OWENGIRKEEHEE T DB,
B2 1 B (1984) 23 T-THY, R ELZIT-
RN T DR O W7 F DR,
ROLHEOMIER 2 ERL, ThERKEED
BE AR 2 BE BN D I (1] 2 WX RE R = et i) 12>\ T
ZEL TS, ZIUIEEHEICHICHTEDHDOT
HA). SHICP S (1987) 1%, Lo iR K E
BELT, MRFEREOEHEN S LG EIL 4~5m, 2
KFERBOTERNH DAL 3m, T L TIRSC /K PE B
RO MR DI DI EZZ T T BEE 2m BREL W
IHREREL TS,

ZICARRRTIE, T HE (1943) 220 H ARDJE
sl SRl FA 3 0 (2002) T, A TOHEE
FIZOWTHEFLEDE. X, ¥ TICHE
(1987) IZHHRLHFELE D T, EBRITHAEL, BAKE
o

3.1 EBUEE DRK = R EHE

Fx L, 200441 H 9 H, 10 HD 2 HHIZHT=»
T, AFRLERTLIE, EHR BRI ETO 11 &
(¥ 52 ) 122N\, I CEOFHICIESEHE D
RARKESIZET DM EREZITo72. 2O, &l
MY 5 15 35847 O AR T FH i H Jo> 2500 430> 1L D1l
BN AFCE, e B ROELIZ TP HIEE RO
BEELE N DD EXITIE, T DM ZH e L THR IR K
B S ZRE L. 0I5 ERELNRNEGE
WU, HE RO WK I 2 RS L TRE E a2 JEL,
FHREICE > TRO TR, BLW, M LRZT
S0 COWN FERN X > TEL NI R (9
H 9 Ff+10cm, 13 Ff+8cm, 17 Hi+5cm, 10 H 9 K
+8cm, 13 +12cm, 17 W+15cm) Z#H1EL T, i)
W (MSL) Z FE e L Ui fa & st Lz,

¥, ZOMMEIEMEORBRE M D720, AT
FEFFASRIZC, 10 H 12 IKF 10 43\ #RIZ H L 7 A 1 O
A, T O T OIEMEC LT L. E DR R,
TP RHET 2.7m Th-o7=DITHL T, MSL YT

25mE7RV T E DR TIE 0.2mDENRBDO LN, £
DRI THSH A, iy 3CE NI IS T
DIRAKEZRTIENNL, ZOBREDFEITIZFLEAL
MBI B2 THA).

728 SR R D R T D8R 0 e M 28 )
DREIIARMFIE IR L 7.

395"
N Okm IEkm 2. BT

JEm

Fig.7
LERNL
Fig.A

4. B F ,.1;531;
5. Wik

7. ~9. BRHi e
39" _—

AP
38.5° . Fig.12

L g

N

1415 142°

5. ABIFETEBIRKEDORKEEZERICHEL
11 &

Fig.5. Eleven newly survey points
heights of the Kansei tsunami.

inundated

3.2 HERENOBRKERKEIZHE T HL—V
ZO LT SCEDFFLE DEE DR K &S E

HEETHINDIL— LA RD THED.

(1) SCEITE I RO R O B2 ST K 0= K 23
boTz, LWIFLI BT EEITIE, DGO
M OF M _E 10em FTAKMS ERH UL THIE
{fbL7=.

(2) THITK LD ) DOFRBIL, FOKREE THEKN
HRST=LBRE LTz, EUTEBRICHFETHFHZEIC
DUWTIRIE O & SZHE LR o 7o & X T i
@ 70cm A ELTHEME(LLT-.



() LHEDOWNY-DENFERLI-EVIFEHETIE, P
5 (1984) IZHEV N, & DHEVE DRI & D 2.0
m b ECEAKLZEL THAEE L.

L ED)— DN, BRIV TEM
WLz 11 S COREBURE I LMK DIZ K &
DOHEEMER 2 LLTEED. LT, £ATOIR
DU DWW TRERLED.

3.3 EER KBS ORI A TOFEMR
3.3.1 AF IR (L HHETHEH

B (1943) D HEHED 114 _— 21 HETREAS
DI R RS A TGS D HE LI TWA. 22
ORI Y, fERA IR OFTE EE TG, 1l
HETHIH OB HIZ BT (XK 6), IR T72bb,
LR RSO IBEEI, BROEE 45 E”%rbn%]\o
7oL ZAIZHD T AN AE 1D EFE ISR LT, 5
Iz 73550 200m DEZAT, /NS EARERIL TV
%. ZONORERUT T O I FETE O3E B 1 OFE = 21
LT, 1.83m% 137, HIERF (2004 4 1 H 10 H, 8
i 40 43) O iE MSL+0.23m [ 2 AR 7 0.10m %
Mz T, ZZTOEK I OEm%Z 2.16m EHIELT.
512, TR AOFTEE ) ZE Hm E 10em FT/KAL
N EFLZELT, 22 TOHRKIRKESEZ 2.3m
(MSL %E) J:Jﬁxm“‘é

L i

=

B4 6. (L1 F ETHAE &Rk AE oD FEH X
Fig.6. Detailed map of Hosoura and Orikasa,
Yamada town.

3.3.2 [ HETRRAE

IR S A P P R sk I AU 049 1km
AL T 25 (X 6) T, NITEVFE A EY L8

L ZZEDNEY O T EDN DITREEEN DO ZETH
v, BAE, IHEEEZD) DA EITHE N> TS,
ZORBOALFE ALK 50m fHT TN AT 51
FELAZFELTRY, ZOEHBEMNI@Y | LHEESND.
T X IO R ONEE %, #EKE AL L CHIE
L, +1.13m#% 157z, HIERF (10 A 9 I 00 47) DL
(R +18cm, {f7Z=+10cm) ZHiEL T, ZDE
PR A L DA B % 1.41m (MSL) SHEELT-.

O IT VMR FZ RSB A TR,
FORFEEH LITRLTERL. 2ZIZALBNA LI,
FOEMEITE KD 3 BIZEDFHIHED FITHY,
ZOEEIF60-70ecmE RS, L HREEEHT-FED
RIENFEBIZZED 30-40cm b5 I2HAD T, Kl
B EHK 1.0m EHICHD. [FA LR oFB
ZZDOREETHEKRD L7 LBAE LT, ff 4 TO
IR K ESE, 24m(MSL) &%, % 1km dE 5D
A AL MBI TR LT TH 5.

BHE 1 BEOERNFER
Photo.1. Typical house at Orikasa.

3.3.3 EATmAKE

S AERIZIZIAR 2 SOEE BT, T
b, LN A, FERANIKEOEE NS ST
(X 7). WAV A E - FH (1995) 13Tl
BB ORI E SR 9m EHEEL TUVA.

K HOWTIE, TR A B P e ek i I+
PR AV O OZ2L B, BRICEONKEX 725 %H
OFE00 70+ J LR SN TWS. —F, THAR



JiE s A KSR 3CE FIR) J (G FLtt, 1990) 12, 1=

=4 (1803) DA fTIRIZED L, WA IXFE 147,

IHAK 132, B THDKUFIX 15] LED LTS,
OB FIHMBHN R AKIBOZBES+HFF THHT
LERLTWD. 18T, FBURIEIZ Lo T T #F iR
KEVHIDIE, 1FEAERFREFRITIEVIRIIZ /2>
[t g =N Sy RN A R

BULE, KUEE, [HROEROEF T8 7<H
WBUTZEIE L7 TND. ZDk, BAVNTES, ¥
EOHERGEL TR S TOS. DT Mg, KD
L DEWE R THOIE, A ittt/ &7 ttge
FDOBEEDHRTHD., ZOMEELLE, O Tk
BAEOHEIZHEDIAENTBY (BHE 2), [Hk0%E
ORI O FICHAED N AN TN SED
NT=ZlmmR LTS, ZZaEFAD K O FIZ
X, ZOHROEMITEE HL TN,

COREEADZ LTI ST, Fa ITKEDEED
WO EES. ZORTITIZEA T OMR
2500 43 D — O #R T 71 [X] ] _1 7K AR E S A R
ELTc. ZDORER, [HROKMEEN Ol =33, Bl

TEDOHE L0 L.7mAE 2.5m (TP) ThA L HB L=,

ZOEHIZH ST MUER NI L= D THHD,
Wik A0 K mSid et 20mbo7213T
THHDOT, ZZOHEKIRKESE 4.5m(TP) &3 5.

ESES
%
nee®, N iy
-:h:;_:,.;:i .r o, T )
# ,hll.;'. | I M
|I:|L|'F'| 'F-.I "'Ii':-'?lfﬂ"- 1 5 .r""
% | '
I-Il o h'--..h.' A I.I.r- ’

B 7. AT ALKEOFEMX
Fig.7. Detailed map of Ryoishi and Mizu-umi,
Kamaishi City.

PR
o S o

A *ﬁ*ﬁ:@ﬂi{ﬁ Jﬁb:&ihhﬁ’fﬁ;’%

BEE 2
Photo.2. Buried stairs at
Mizu-umi village.

Tsukiyomi shrine,

3.3.4 RATEMN

[T - B AHIER Sk FeiiB oD 417 ~— |2
wohi, [ERFEXENCLDE, THIFIAL, % 1EH
£ B R, HR 2 () BHR AR, BEIZE
TEIKAT =« HALRBIZIR AT B EE TS,
FEFHE, FINEEREARED ZSDEHE D D> T
WD, v (L&) OFIFFTIEIARMIC @)
(X18), BIEZ DL A BB THN TS, )]
HR AR (1997) O B A REEL]IC KDL, Z30E
(ZENDTHIHIRL &1, TELBIRFE A EED T2 12 SFRE
RMILOBENITRICEEZL TR bSO
ZETHD. AFOBMIIE, L5 IEOME T HE
HO—FERHDITTNDULEIIDNDHEZAITHY,
OFHIO (LR ORI )\ IEHAENHY, T DA B
DREVESTZLZAIZEERH T, 20 B EITETE
AT 7> 60m FEHERNZ Y 72> T 5. EIHIALIE
FAEOEENIZEPNDIEFNOT L, 20 KBEA
DI ENNTZ, EBEZDONEYLTHAD. %
DOFEEINL 4.6m(TP) ThDH. HIEIZLDIRAKIZEST
ZOIRGTUEET KNG R ST=OTHDIND, B
DES 1.3m LT, 22 TORKESE 5.9m(TP) &
T%. LOSCHEIZEDETEGIFL ) 2572 TEFLE 1%
E AL CLE- T2,

B, BIEOARBOEKROFRIL, W 8 F
(1933) » = PEiEd LItk M MBI TS
Nt D ThH5.



f%‘x%a“%d’.rﬁﬂ* Mﬁﬁ'?i

$~$ﬂ'

R FHAE 83 Orm

5. 9m (TP) Sy
A\e\/x = ¢ RPN

, 5

L |
=L i

8. FEFHEARBOFMK
Fig.8. Detailed map of Hongo, Toni, Kamaishi City.

3.3.5 RAET =RERTRY T
FEmEXENCIDE, B TIETEHIALIT AT
%@a&%ﬂémm\é W OERIIIEDOE %D —
VBT EDIED Eo, & 10m BLEDOEWEZA
é%{%7j>3?>of( 9), HITEE T FEELDT
DXMeholz. EOSUTEDTHIFL 1%, MhetFBEo
BEWNIZENNDDOIMEF] THDHD, #0FI12i%, WF
HIAL O AR AL A 2 T SFBEb airbb 7eu., 72728
DE#I, ISR ENN (BE 3), /il 2
Bt D/NSIp A E TR ENTWD. IHIALIZZ O Rl
DIRGIZEDPIVTNZEZZDDOBREYTHAD. =
}J*j}ﬂEl_jo) HE—.S‘
PEREZ] (10 H 13 FF 15 43) O CRSGEAL+29¢
m, ffR75+12cm) 12 C, 3.8m ZZD IR OE &
T5. METIFLILAK S &) D EBLZ, 10em k&
T, ZZCOHERKESZ 3.9m(MSL) &%,

_ ' q 35{:'"1

HERE 47 o
¥ I irﬂ—-ETﬂ
MLEEA& WEEORE
3. 9m (MSL) :Ilﬂn:;iJ}J_m‘a

i e T

9. RAMETRDFIEDFEMX
Fig.9. Detailed map of Sunako-hama, Ofunato City.

X, HE K2 FEUREL LT 3.4m ThoTz.

BE 3. b"}%ﬂik&)éﬁﬁﬂ EET*B&(%)—E*

LS Ths.
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Photo.5. The floor of the house is 60~100cm above
the ground, and the ground is at 40cm higher
level than the road surfacein Ogachi Town.
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Fig.14. Digribution of the inundated heights of the tsunami of the 1793 Kanseai earthquake.
White and black circles, and stars show estimated tsunami heights given by Hatori(1987),

Tsuji and Ueda(1995), and the present studly, respectively.
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Fig.15. Detailed digtribution of the inundated heights of the Kansa tsunami.
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14.
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Fig.16. Digributions of the seismic intensity of the five earthquakes, which occurred
in the searegion off Sanriku coastsand Miyagi prefecture.
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Fig.18. Distribution of the tsunami height of the
1981 Miyagiken-Toho-Oki earthquake.
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Table.1. Descriptions of the old documents, from which the seismic intensities (JMA) were derived.
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Table.2. Tsunami heights of the survey of the Kansel tsunami newly given by the present study.
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