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Fig.1 Comparison between the JMA catalog and the Russian catalog for the aftershocks of the
1958 great Kurile earthquake.
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EA2ECiE 9 4 (Attu, Nawiliwili, Haleiwa, Hilo, Honolulu, Kwajalein Island, Midway
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ZNENORWIT CRidkSNT=T — &L, WWHIEZIToT- 2 OB E %A Fig. 8 IR,

Wig T LD/ 7A—4%1% Kanamori (1970) JORDBNTZTA—HEH W= (EX = 250
km, & = 150 km, Wik B3RS = 4 km, £1T = 223°, f@HE = 22°, 704 =90°), £
7%, Kanamori (1970) LVsROOLNTAEHRE 15 O/NFEIZ/EILT=, /T8 DT A X1 50 km
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Fig. 2. Aftershock area within one day
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Fig.3. Rupture area of the
1963 Kurile earthquake. The
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aftershock. (from Beck and
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Fig. 4. Source of the tsunami of the October 13 Kurile earthquake.
1 — mareographs;
2 — maximum height of flood in cm;
3 —i1sochrones of tsunami propagation to different points;
4 — doubtful isochrones;
5 — assumed source of the tsunami;
6 — epicenter of the earthquake;
7 — region of aftershocks. (from Solov’ev, 1965)
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Fig.5. Geographic distribution of the estimated source areas of tsunamis in the region from
Hokkaido to South Kuriles during the last 76 years (1894 - 1969), classified by the
tsunami height at the coast. (from Hatori, 1971)
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Fig.6. A map near the source area of the 1963 Kurile earthquake. Blue star shows the
epicenter of the 1963 earthquake. Black solid rectangle shows the rupture area of the
earthquake estimated by Kanamori (1970). Blue dotted ellipsoid shows the source area of
the earthquake estimated from arrival times of observed tsunami (Hatori, 1971). Green
dotted rectangle shows the tsunami source area of the 2006 Kurile earthquake (Fujii and
Satake, 2008). Red triangles show the tide gauge stations near Japan used in the

tsunami waveform inversion. A depth contour interval is 1000 m.
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Fig.7. The tsunami computed area. A star shows the epicenter of the 1963 Kurile earthquake.
Triangles show the tide gauge stations used in the tsunami waveform inversion. A rectangle
shows the area of Figure 1. A depth contour interval is 3000 m.
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1
c
Fig.8. Comparison of original waveform (blue) and tsunami waveform removing tide gauge

from original waveform (black) at each station. Horizontal axis is time (min) from the

origin time of the earthquake and vertical axis is amplitude (cm).
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Fig.8 (continue)
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Fig.9. A map showing location of subfaults used for the tsunami waveform inversion. Solid
small rectangles show the 15 subfaults subdivided the rupture area estimated by Kanamori
(1970). Dotted small rectangles show the added 9 subfaults to investigate the size of source
area of the 1963 Kurile earthquake. A Solid large rectangle shows the tsunami source area of
the 2006 Kurile earthquake (Fujii and Satake, 2008). Blue star shows the epicenter of the
1963 Kurile earthquake. A depth contour interval is 1000 m.
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Fig. 10. Vertical section of the sea.
V' horizontal velocity
d: water depth
h: water height
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TEpp570, aVFAVDHEEER LI, Q %

2xacos(—1
Z—( ) (4)
24x60x60
E3HE, aUFYRTA=H f X
f =2Qcos@ (%)

LRI, x BHRITIN, y BFEGRORSETDE, x J7IA, y FROaVAIONFS, FX i
FOr ==V, ®)

For =1V, (7)
L7825, ZOAVAIDEE (2) XUFHFET L, x Hin, y Fhldenth

18



oV oh ®)

X = _g——fV
ot g OX y
v,  oh
—Y ——qg—+fV 9
gt Y )
LA, F1- () R
\Y
th_d(@Q+€JJ (10)
ot oxX oy
WA
wIZ (8), (9), (10) KAEZESZETHRL, (8), (9) X Taylor RIS 2 LI EOIE TR T
1 g
— V. (t+At) -V, ) |=———[h AX)—h —fV. (t 11
Vit A0 -V, (0] = =S T+ A%) =h()1 = £V, (1) (1)
1
EM(HAU —vy<t)]=—Aiy[h(y+Ay)—h(y>]+ fV, (1) (12)

&%, [ABRIZLTC (10) 2
Ait[h(t +At) -h(t)]=—d {%{VX(X +AX) —Vx}+%{\/y(y +Ay) —Vy(y)}} 13)

L7250, LR TR x HO#ES U Ly HROKES V 2Wo7niFz4%x, U, V, h 28 Fipo
7-#1 %5 staggered grid system #3932 (Fig. 11),

Fig. 11. Staggered grid system.
® : water height ( A4)
[ : water depth ( d)
mm : velocity ( Vi)
I velocity ( V)

(1D, 12), 13) RzFBNT, t=1At, x=mAx (I, m: ¥ ) +45&
1 1 1
ERITIEIT RS R Y RN R Vi (14)
At AX m+> m-3
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1 5 = g | | 12
EVmZ—Vm2 :_A_h ,—h" |+ fU 2 @5)
] y 2

I 1 W W WA
LI S o (VR ST P AR a6)
At m+> m+2 _X y
LD, T TAOHTIE m & m+1/2,1-1/2 & | ZRZFEIHOZENTEXDHIZD,
m=m+1/2 =i, |-1/2=1 =1, 1+12=2 &2, (15),(16), 17 Rix
U(i,2)=U(i,1) - g%[h(i,l)—h(i ~1,1)]- £V (i,1)At 17)
X
. . Atr . . .
V(|,2):V(|,1)—gA—[h(l,l)—h(l ~1,1)]+ fU(i,1)At (18)
y

h(i,z):h(i,l)—dAtE{U(i+1,2)—U(i,2)}+%{v(i+1,2)—V(i,2)}} (19)

L7825, ZNHDORE AW TEER R AT,
BRI HONWTIE, BREMEE DB CIITE R Sk
U(i,2)=0 (20)

i 9%, RTINS OB TS H AT

h(x+Ax,t+At)—h(x+Ax,t) At/ gd

(21)
h(x,t)—h(x+Ax,t) AX
(i
h(i,2) = h(i,1)+%¢g_d[h(i ~1,1)—h(i,1)] (22)

i %, ZHORIT Satake (2007) #5511,

T-4) BEFEEA L N—Da UFE

B NI CHERR OFE A AT, FHEIEE 2 Green BAEEL TAL =T a iz, B
WAL R —=2ar ATV, B/ DT XD EZRDT-, SHIZT XD EDHENAIZRBRNE
IR KM A G2 T, BRI EE WA R —Var D AR, |0 2T =2, | = AWK
T, A BRFEEEOT —%, x 3 _0&E, B 28O T —4LT 5L,

Aij(t) X; :bi(t) (23)
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LROBIL, HOHRZAITOITANL

Ay A, A, -1 Alj B,
Al A, A2j—1 AZ] Xy B, (24)
Ay, As, A3j—l ASJ X B,
Ao A, A -1 AI—ZJ Xja Bi,
Aiar A, A -1 Al—lj X Bii
Al i 2 Alj—l ij B

E72D, ZOFRRERL LI E /g ToT D ERRDHND (Satake, 2007),

T ROBEDOFEEE RO D012, Jackknife method (ex. Tichelaar and Ruff, 1989) % Hu /=,
ZOFETT — 25T H NOGREOA R —Var BT FIEE RIS L2k, REEZRDDL
DTohD, ARETIEIRT —2# 1185 OHFNbLT —## 500 ZMVERE, A /3—Ta% 50 [
IR CRAZEA R 7=, Jackknife method DOFXAZLLTIZRT, n 1I75—4%%, X ¥757—%

DIELFHE, T X 1T

x=13y (25)
N4
LESND, KIT, EERE o 1%
1
?::EZ(xi - x)} (26)
i=1

ED, j ITEBRW =T 2%, k Zk=n—j , p /KD, Q &

1
o-(*=2) (29)
n-k
e BY, BEEE 1%
E-0-Q (27)

LROOHND,
ALN=Ta NV HER T T — 21X IR T, ORI F7213 58 I TRV,
AL NR—=D NNV I T — 2D, FET o R O#iH%E Fig. 13 1277,
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T-5) RER

RBOBEER AL N—Var Ot R4 Fig. 12 & Table 2 (T, KOO T _OESAG
X, /N 14 £ 20 DT ERREHRES, T0EF 2.8 m EHEESNE,  E HERO
R OIRS LW FTO/NKTE O3~ B KR &2 &by 7-, Kanamori (1970) KLY
KOO WIEET VL, IOIAHT LN O3 D&, /g 15 & 23 TR
<, BEEEIZAL R DIEI BB N HH LN DD T, ToT, T_ROESAANERD S ETE D
FE&IE300 km Thd, HE OB LG RILEO % Fig. 1313, HE ORI,
FACBIRE T L LL<AD. BRI B ARORFT OF R IXBRIEE 20 R L TWD, WIlEREE
4.0 X 1010N/m2 HEETHE, HMEE—AME 2.4 x 1021 Nm (Mw= 8.2) LHEESNT,

Fig.12. The slip distribution of the 1963 Kurile earthquake estimated from the tsunami
waveform inversion using 24 subfaults. A large rectangle shows the tsunami source area of
the 2006 Kurile earthquake (Fujii and Satake, 2008). A depth contour interval is 1000 m.
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Table 2. The location of each subfault and results of the tsunami waveform inversion for the
1963 Kurile earthquake. Locations (latitude and longitude) indicate the east corner of each
subfault.

Subfault Longitude Latitude Depth Slip Error
number ¢ B ¢ N) (m) (m) (m)
1 149°52 44°41' 34.9 0.4 0.47
2 150°18' 44°58' 34.9 0.0 0.49
3 150°44' 45°15' 34.9 2.3 0.67
4 151°11" 45°33' 34.9 0.0 0.29
5 151°37' 45°50' 34.9 0.0 0.08
6 152°03' 46°08' 34.9 1.0 0.40
7 152°26' 46°26' 34.9 0.3 0.22
8 152°56' 46°55' 34.9 0.4 0.41
9 150°13' 44°23' 19.5 0.3 0.29
10 150°40' 44°41" 19.5 1.5 0.39
11 151°07 44°59' 19.5 1.2 0.45
12 151°33 45°16' 19.5 1.4 0.56
13 152°00' 45°34' 19.5 1.6 0.39
14 152°26' 45°52! 19.5 2.8 0.49
15 152°52' 46°10' 19.5 0.6 0.13
16 153°22' 46°39' 19.5 0.2 0.29
17 150°35' 44°05' 4.0 0.4 0.26
18 151°02' 44°23' 4.0 0.7 0.33
19 151°29' 44°41' 4.0 1.7 0.44
20 151°56' 44°59' 4.0 2.8 0.53
21 152°23' 45°17 4.0 2.0 0.46
22 152°50' 45°35' 4.0 1.2 0.39
23 153°17' 45°53' 4.0 1.4 0.16
24 153°47 46°22' 4.0 0.0 0.24
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Fig.13. Comparison of observed (black) and synthetic (red) tsunami waveforms at each
station used in the inversion. Horizontal axis is time (min) from the origin time of the
earthquake and vertical axis is amplitude (cm). Arrows show the time windows used for

the tsunami waveform inversion.
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Fig.13 (continue)
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Fig.13 (continue)
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T-6) BE

REOHW I IEA L N —ar DEROLNTET RO ESALY, B0 R H ORI LW
AT /INETIE DR B LI RN b7, $72,1963 FHUE B iR 307a2<Et3o
DT ARV T 4 PNIFAET HEV) Ruff and Kanamori (1983), Beck and Ruff (1987), Schwarts
and Ruff (1987) ([ZEDFERLLEBT DL, TRVEFAIVZOT AT AT TRV EN 2.0 m
UL EThoT/ Mg 8, 14, 20 TS5, T X0ESMLROLNTWIEOES = 300 km
I% Kikuchi and Fukao (1987) KRzl EsE—#3 %, £7= Kanamori (1970)
JokoonikrEgo ks = 250 km JVHEDLEWV, LL 1.5 m UL EOT ROERHEESN-
1%, Kanamori (1970) LVROOLIAERLIZE BT 5, ZDIED> Soloviev (1965)
& Hatori (1971) (L5 OB N OROON W E O R IID D LIS, 0 &
ETRDVEBEOMELALKTLE, TRVEDN 0.5 m UL FO/NEITEZELREOMERY
resolution [XZHEVRNA, T DENR1Im UL EO/NEOLGE, MEOELID T EDfEN
NI RELARDDTTROENIm LU EORESIE #1355,

1963 FHRUE SR L 2006 4T 5 R OMIEEA LT 2L, 1963 S£DOHIFE T 2006 4
DOHIFEDIEFITITWGET CHALTDS, 1963 DR ORI L 2006 40D R Ol &
BIILTHELT, FoZEAMBFELRNZ LN D) -7-(Fig.12),

AL =V ar 0RO LN ET— A MNE 2.4 X 102 Nm (Mw=8.2) £720, Zo
f 1L Kanamori (1970) LVROLNMHEE—AR 7.5 x 1021 Nm (Mw = 8.5) X° Abe
(1979) LvRwonT-H~/ =F 2—R M= 8.4 LW/h&W, L)L Beck and Ruff (1987) X
DROLNIZMFEE—AN 2.5 X102 Nm (Mw= 8.2), Kikuchi and Fukao (1987) LV:Reb
N7-HEET—AF 2.3 X102 Nm My = 8.2) HEIERIUfEE 272,

1) 1963 EHIRPHBRARBOBBE A L 3—T 3 L & 2 BIFBEMGT (BE)

A-1) LI

1963 410 H 20 H 09 Kf 53 73 11 ¥, HUREM D 44.7°N, 150.7°E, & =10km T 1963
FEIRPE SRR DI KRR AL, Wig X7 A—41% Schwarts and Ruff (1987) LV #E1T
= 225", R = 15", 706 = 90" LHEESIV TS, MBI IAE & bl 32 LR O -
a5, FEVERNCALE TS (Fukao, 1979) (Fig. 14),

ZOMERIZEVHB ORI LR TIEFICREREPE DR AEL, KEESCH R —Y 2 B8
Uiz, HEROFESIE, vy 10 ~ 15m, RIEE 7 ~ 8 m, H#%E 0.5m, HEE 0.7
~ 0.8 m ZFtEk L7z, N ICRITDEEOR KE2ERIL 50 cm (4, 1998) Th-o7z, H
FOBEIIIKFBINIARBEDOESD 0.4 FThHoT-, BIZIX, BVT7HV=T12 Té{iﬁz@mé
AKEOYG 70 cm, &RAREOYH 30 cm %uaﬁbﬂ\é L2l EBEIRAHE CIEIER 1T
ZREE B S, VLT B TIEREOYA 5 m TholDIzkL, RARRETIE 10~
15 m EIEDMICKREN -T2, *ﬂaﬁﬂFﬁTnﬂﬁéﬂt{%{ﬂi{&%@%ﬂ@jﬁ D, HE ORI R DS
7= (Solov'ev, 1965 and Hatori, 1971), Solovev (1965) & Hatori (1971) DAL I Ik 4
ZNEI Fig. 15 & Fig. 5 [T, FEREBERO LG, BT 100 km X 60 km &
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ﬂ%&b%hk (Fukao 1979) (Fig. 14),

I I FE L E T DR & 2T, B OB O DI R ORI SIER IR, EEY
OHE ﬁZ#%ﬁMéi’Lé_k (Kanamori, 1972) <°, EHZIEEMLROLNT-HIET— ALY,
RN HRD O BT — A FDIEIDV NS AL A28 (Ward, 1982) 7L 3% 1F5
Nb, £-, BEEHEORFRIIMO 7L — MR HEORFRIVEL, WHEICIER IS WEGEETT
%EL IRV R OHEFEM 2D > <VAEE4 % (Wiens, 1989), Satake and Tanioka (1999)

, RSDERWDIFELY CRAELCHEL, Do<iENET 70, HIFEW OO0 I IR
@Jznjté« AL DA SAVHE MR L 72 DLk R C D,

1963 AFARIE S 1R HIUE O e KR E O K JE W IR I SN 4 bk 35 L, HER R 0DV
FEFE NSO TR BEHIS 7= (Fukao, 1979), [RARIZEHE I OIRIEDDVIZETH RKE/REK
MNFEAL (Kanamori, 1972 and Abe, 1981), Abe (1979) Xk b~/ =F 22—k
M: = 7.9 IZFEKE AT LORDO SN HEET— AN 0.6X1020 Nm (Mw = 7.1) (Wiens, 1989)
SRR AN LORO BN HEET—A S 0.7X1020 Nm (Mw = 7.2) (Furumoto, 1979) 2tk
RT0.5 LLERELS, HEHETHIHEE XD, Abe (1981) LusRpbhni-FKE~/ =F 2—F
LHE ~ 7 =F 2 —RFOBf%R%E Fig.16 (27”7, £72, Fukao (1979) XWZoOHiEIX, HEEO M
DOVHEEBFE OB N RS, HEHEM T DRV TP o0 RONRFEA LT HR iR L
Ipolz bl RBEILTNA,

ARG TITEW LI AL =TV, R ARBOBFBRAHEE T 530, R RREN
FE IR L7 T B 2D,

Fig.14. Aftershock areas for the largest foreshock (Oct. 12), the mainshock (Oct. 13), and the
largest aftershock (Oct. 20) of the great Kurile earthquake of 1963. Open circles denote the
earthquakes which occurred during the interval of the largest foreshock and the mainshock.

Crosses represent the earthquakes which occurred within 3 days after the largest aftershock.
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(from Fukao, 1979)

Fig. 15. Map of the tsunami of October 20.
1 — mareographs;
2 — maximum height of flood in c¢m;
3 —isochrones of tsunami propagation to different points;
4 — uncertain isochrones;
5 — epicenter of the shock of October 20;
6 — region of aftershocks of the principal earthquake;
7 — assumed source of the tsunami of October 20;
8 — foot of the Vityaz’ range;
9 — axis of the deep — water Kurile — Kamchatka trench. (from Solov’ev, 1965)

29



Fig.16. Relation between Mt and Ms. The straight line shows Mt = Ms. Unusual events of Mt —

Ms = 0.5 are indicated by open circles with data of event occurrence. (from Abe, 1981)
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A-2) BEEHT—F LBBTT NV

oL 7 O EREk 2.5 (Kurilsk, Matua) & ONU A B2 8 KEPED B 2 TO R FLERS S
(Nawiliwili, Hilo, Honolulu, Christmas Island, Wake Island) ®&t7 SO Citdks
TR T — 2L TR, IO T —X1X, Rk 21 FEEICT VXM bEEEL, #1774
EZ T TW5, FREIFTONEE Fig. 17 127, £z, ZNENORIET CrigkIni-7 —%
&, W IEZIT T2 DR % Fig. 18 ITR7, WiBET LD T A—2TELT = 2257,
R = 15", WM =90° LL7, A RD L7912, Solovev (1965) & Hatori (1971)
FORD LN EE OP IR 110 km X 45 km <2, Fukao (1979) LV:RDSI -k 100 km
X 60 km, Beck and Ruff (1987) XvsRebS /-4 5 IO/ \rE % 9 EECE L7, /N
JEDYAR1% 50 km X 50 km &L7-, WifE@ET /LD E% Fig. 19 (R T, BIRIIWEET LD
e Chirg 8) 124 5(Fig. 19),

BB B L ORI TG A 8 —2 3 COFEIT FERARBOMT & FETH L, LvL,
SRR L B U CIE R R T 2 ZE 2B E L THAYR VY, 100 #0E 200 B2/ 32—
ROV THEH R A IR,

A-3) BEREFEA v —Ta VORER

HER TG A =V ar OfE LU T, B R FE 25 100 B O SA& 0+ <0 &5 (Fig. 20),
W7 P E R 28 200 BDOBFE DT V&S (Fig. 21) &R,

I OB R LSRR A 5L (Fig. 22), Wi M R 28 200 B O34 DIFH A% 100
BOGEIZH AR AR EOREOWE N AL, BRIEE LI G >T0D, HE OB
FHREOFED RMS I3WTE RS 100 BO%E 5.7 cm , 200 BOYE 4.6 cm &72
Y, FAZED/ NSV RS 200 B0 5 8 KRR Rble o 7o, ZORRDBRKRIE
TS D oKD T R TN LD,

Wi P EL RE [ 28 100 B & 200 B DGE DT RN E5AE g3 5L, T _VED /X — K
JRENTIZRICZEDS, 100 BOBA DIFHHIWE OTRS TRV AT CRE R T EN OIS, B
JEFER IR Y 200 P OGE, T XOVENELREWVIGINI/NE 9 £720, KT VET 3.9
m CHEES Iz, ZDIFHVNETE 4,7, 8 TTV&E 2.1m,20m, 2.1 m &7g-o7, MIPEs%
4.0 X 101°N/m2 HRETHE, HET—AMNE 1.2 X 1022 Nm (Mw= 8.0) LHEESNT-,

A-4) BE

W IEA L =2 a RO LT T RO ESAA LY, EEEIXT <V &) 2.0 m LLEO/N
WikgiX 4, 7,8,9 L7220, HOWEFTICERL CODEIENTD -T2, LL, KEDA L R—V g
(2 U7 B B 21 Kurilsk DAL, BBIRO FANIALEL TR 0, B SAAIRY 385720,
A% B AROHPI I LS A INEEL, BT TO LD B D,

R A L N—=Var KR O HIEET— A MT 1.2 X 1022 Nm (Mw = 8.0) &£720, Zd
FE R T E R AT L RO SN - BT — A 0.6X1020 Nm (Myw =7.2) (Wiens, 1989) <°, %
AT LR ONT-HIEET— A 0.7X102° Nm (Mw =7.2) (Furumoto, 1979) H~_TIHE
WICKRE @ Ll o7, ZORERITIARRRRENRRME CHLILZWEEICRTLOLEE I LN
Do
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Fig.17. The tsunami computed area of the 1963 largest aftershock. Blue star shows the
epicenter of the 1963 largest aftershock. Red triangles show the tide gauge stations used in
the tsunami waveform inversion of the 1963 largest aftershocks. A depth contour interval is
3000 m.
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Fig.18. Comparison of original waveform (blue) and tsunami waveform removing tide gauge
from original waveform (black) at each station. Horizontal axis is time (min) from the origin

time of the earthquake and vertical axis is amplitude (cm).
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Fig.19. A map showing location of subfaults used for the tsunami waveform inversion of the
1963 largest aftershock. Small rectangles of 9 subfaults were located to investigate the size of
source area of the 1963 largest aftershock. Blue star shows the epicenter of the 1963 largest
aftershock. A depth contour interval is 1000 m.
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Fig.20. The slip distribution of the 1963 largest aftershock estimated from the tsunami
waveform inversion using 9 subfaults for rise time of 100 s. A depth contour interval is 1000

m.
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Fig.21. The slip distribution of the 1963 largest aftershock estimated from the tsunami
waveform inversion using 9 subfaults for rise time of 200 s. A depth contour interval is 1000

m.
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Fig.22 Comparison of observed (black) and synthetic (red) tsunami waveforms at each station
used in the inversion of the 1963 largest aftershock; rise time of 100 s (left) and rise time of
200 s (right). Horizontal axis is time (min) from the origin time of the earthquake and vertical
axis is amplitude (cm). Arrows show the time windows used for the tsunami waveform

inversion.
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Fig.22. (continue)
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(d) #hEam7e HNCA % OFRE

FEREAEF RIS X DA 3 — 3 UEFTIC LD 1963 IR E R HIE (Mw8.2) @
TR ENMEHTE LTz, mRKTNYEFE2.8m Tlm U EOT R EQRHEE IN-F#HIIE S
300km (2, 2006 F-H T BHIEOEBHIKO T HEEMIZEL TWDL Z ENpnote, DFED,
2006 1 T F HIER X 1963 A= PRI 1 HIFE O AL BRI CHRAE L Z DOICZE AR TEAE L 72 2 & 03
ST o T, TROBSHNSFHRSNAN—ZLOMETET— A M 2.4 x 1021 Nm (Mw= 8.2)
L7289, Beck and Ruff (1987) 2SmHiSEAR LOHEE L - HIEBE— AN 2.5 X1021 Nm (Mw=
8.2)%° Klkuchl and Fukao (1987) MEFRICHEEL7ZHIET—AF 2.3 X102! Nm (Mw =
8.2) LIZIEFILMEELZe~To, ZOHEDOEW ORI IZHIE R D THEINILDOLFRRE Th -7
:kﬁﬁﬁﬂgﬁ ot

WIZ, 1963 FHEE M HIE DR KRR (Ms7.2) DT XY\ AR Z AL A 3 —Ta 120
HEE LT, ZOMBITHEOBBEDO DV KEEN A I AIE 72720, HHEHUE EIFIX TS,
K 21 AR EE VL7 SO BB B O B O CE ER e T 0 &0 E HEE LTz, 3 <0I3VEE
FOIZEEHL, BEREEIR TS RWIED D EE A7 TE DA S E7e0, Hul IR O R EUAfif 2. TV
HZEDy ot TROEDGAANPOHRESNAOHMEET—AMNT 1.2 X 1020 Nm (Mw= 8.0) £720,
FIRB T LR DD HIEE— AT 0.6X1020 Nm My =7.2) (Wiens, 1989) <°, % i i
Mr&oskb oz iEET— A 0.7X1020 Nm My =7.2) (Furumoto, 1979) H~_CIHEHFIT R
el o7, ZORERBERHIE THHZLERTHO L E X B D, LnL, BHLESHITEY
DB, FEROFEMICELRMDED, 4% B ROHGELEREZINEL, TNODOT —F2% N2 5
ZETEEMDOEWRREGLHI LN TEL LW END,

BT — X fRITIC OV T, MR CBlSN-T —&% AT Lic kY, g~
=F 2 — FOREZBRREOIRE L OEKRHERT - ZOMBICOWTERFIREZITV, BERHE
A% OHEIEEN Z BT 5 Z E NS BOMEE 25, O Z L2 X VLB KME ORI &
Z DJEIE DL OEIRIZ SN D LTSN D,
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1.Lopatka Wifi2 5 Povorotny W& CTO B LT > I EGEROEHEZ 1N 5 (HFR - EFE) 200
FIZBWTOREIZTE B SNADITHER 3 LEFEE 5 DB T D, LT XY
77 T it v ML OD SR DS & U CHEIZ 22 2T B WO IR R B4 <Y, EHICH A,
ST, BEREA LD, RO BIZIZERIZD UAVIANTEB NFTEL, <D OBV LT-HE
W REZEY, IR ISR AEMIZIZZZ ClIE b THEMETH D, KEEMNIITED
5 50km LR, KERMITEIREF T THDOZWHIIZB B b TWD, RO O
EiX7eWCnEar 7zl b, B s m Bich Ronsd,

W75 1km ORI BT HKIET 10m 235 25m FTEB AT 5, KIEDO RKREWGFIEITHE
FEEZ B DOEWIIFEL, ZNOIIEEIC IV ESND, EOK T E 230
IR

Lopatka M Z331F AEEE OP E1E9m ([Z2ELT=, LA L Lopatka Y- /5 D5 FE O m SIX5A
A E TN IR AKIT T o 70, WK IR e & W B S ORISR K L7272 T D,
Lopatka If1ZIBWTHKALD EFHE2EHT-5L7=DIZIRHGE 17V Ve D i S5 2 OB IS
AR CH D, ZOREHEARITIE 12 AT T, RO LWER O R KA O _EAZ2H7-
577, Lopatka W VEDHFIBED S NEL 3 2 AP TE LA TL, EEEMAIZBWLTEA
ST O E T Em ThHD,

Lopatka WAL, 51 5F %Y 0 HFD L BADITZE O 2B W CHEE OBLIHNIIZ I Thi
TR Tz, W T — 228D L GRIEDDD00 72 i R E, (WIS, ibit) KALO |5
W/ NEWEHER T B L3 TED, Vestnik 1B H DA DA ERAIZIFAE T 5 Utashud &
WZRW T K E9m OEmSITERZ5% L7, (56 32 [X)

BV BE | ZJHED Piratskaya I BITHKN O ERITER T — XL bEb oL
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72 (14.5m (T3 %) OB DA RIBESFAE LB BIZ K EDKELTZHT,

Siamo Mfi& Asacha W12 > TXEIHIV/ZIAVY Asachi B JEIZIRLS 2> TS, 75 FARI~7K
RITIR 2 IR LERIREA~EBIT T 5, ZORITIESRIKEINT D, Asachi JIIRZWEDD
DRI 1T KL - TREBICEAS SIS,

G

J
_ . .

Far. 12, Upssas § mipme Framug
U-Ll_.-'-'l L ) - M"m-ﬂw _Hﬂﬁ

%5 32 [X Utashid & HEE
Vestnik Utashid & Zhyolty i

FEH 32736 ISV TRANIE RN OEIE ORI 1) ; KEIOEC 7135 R (km)
B EOBFITEE OBk BN D EE, MRS

2. BEF DT 49)VRHEF, Povorotny 75 Asachinskaya AJLEC, Povorotny I
PO FEOHIZITIL L DD, ZZTIHRSEWT 423V R D A~ AVIA T, EOERET
WIKINIZE o TRD BN/ 5, ZOHAIT I TR 800-1000m FETRik7ed, HIFEIZ
BOWTEET 20387, IR LWEE CTaE OHEREZ 119, KFEEOEBNIIT-Z0 e
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Bl TW\Wo, 743V RAEDO EEIZEBWTIIOKSEA Y E O REREFEPBLIISND, N7
THRIE EEIZ B W TERIRNEZS IO RHE OFERI M 230 26 o, mILORE TS
— IV TN D, T D IK AL I TR R DT ICH RS TS, R
EB7a3E IR E (Akhomten, Zhirovaya %) 285, RRICIFRUEERMEE KN 7 O d WA
Lo TEBISHIS (Vilyuchinskaga 1)

T LT FIFEEOBIZITHEFRICINT, HWE OB @B % 5 2 72 2RI ER
FEARNE ORI LB Ol el T D, ZOHIE KIS THER O K (8m) 23 FigkS iz
DI Vilyuchinskaya & ¢ Sarannaya /B IZEB W T THD, (B 33 X)), ZNHDOEILMEREETS
T ODOHEDOETRIZEVIE L E I (BolshayaSarannaya & MalayaSarannaya, Vilyuchinskaya &
Zhirovaya) , ZAUTHEFEICBITDMOMNT IV RELANAODZITOIEZ KRELTZ
(Akhomten 2, i)

Sarannaya 14 O BEIC BT AT 1 D Opasny & Saranny WP OBEIEE) 10km TH 5, JE
IR BIZE Y, YINSLo 7= EBIZEW &IV AR T S X BBV TR O~ AT
L (BolshayaSarannaya & MalayaSarannaya) #2J0, = fAMIROERE a7 L7 2% 149, 1
JE I &8 RO TEE O DA O EREZS 75, GV o7 R0 7= HEK
VAT IR D723 o T WHTTE BB WD TR EASDBRRIC RSV EE T2V,

OISR Vilyuchinskaya EIZFRBWTEIRISNAD, ZZTHIE S ivd, Kruty
ifE Laperuza MEIZIS 1T HZ D 0 OBEIL7Tkm (23T D, SHITHH~RIZRFEIZH AL,
B A7:55km 1238V VTRIBkm T D, ZZ TEBITM KR Y Razdelny > 512 XV Vilyuchinskaya
& & Zhirovaya 1257165,

Vilyuchinskaya I3 BEIZIUWTHRLZRE T, W2 LIRL72%, Razdelny IH7:52km (235
WIS OB KO B E > TEEI B 5, ZO MRS EKR 2D Lo 7
IO THLN, ZZTOMERITHEEN Th o7z,

Zhirovaya 751X <HEUTL Vilyuchinskaya /D =43 DO—< BN THDH, KIKIZZZTO
TSR 2 50 RITHIEL, Zhirovaya JINRW ORI @R L, LB ZEIZD)ITRVDIR
UMECHE = A IR AT D, Zhirovaya B2 T 5 R O IEfERT —ZIERETHD,

X5 Vilyuchinskaya & & Sarannaya 17253k Avachinskaya AJT B F COWgEFRRIT/ N
SUVNBIZE S THIBIL, —HITRIP I L > THBESINCE DD, ZOH BT HERE D
WEZB 357 —ZIIRNETHD, HIFHRICLDE, 22 TOR KK E I Avachinskaya
AJLH @ Bezymyannaya 15 (Z/FLE LZRIT U2 B2V,

Avachinskaya AJLIZIBWTHE OMUWMERZ 2T 72DIF 2D A RELIZT THD (5
34 X)), Jzmenny WFZIS1F D EIIHI5m THY, IO~ ATLOIEWETY T IZ/5HE
L, Avachi JI| ZAMIZBIT 2T DKM O L7 L~ a7 v 7 27280 T 1.2m O
KOLD EFHEZHT-51UT, Tare BIZBITAHKMDO EFIX 1.8m THD, WEDK FEH7H
L7eDFAb~EH- 35K Z S Avachinskaya ANLJEDOFRHETH S,

3. LT Y IHEROWEF, KEWEOIKERETE L @& % 5 (Avachinskaya AJT
235 Ust-Kamchatsk &) 20 X OHIFERHEUITIAE & LA RV E O B O H T
b5, BITFEHIT DT AVAREE 150km FTODLRLN R MINETER 5, O
DR IR EE S S, FI2) OB EMIEEBRY, 2L T b, HHRES
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LTS, NP IEDZ IR DITEE, BEOEEHAETESITom, MITEEL TV
720N, SHIZBITITRER A W HER DSBS 7L, T3 TR ER O MK /7T B
TW5, HEOESITNERIK FL, EiE, WEENDS 1.5-2km ([ZBWCZEDOTE LIXEROMEY
DO FIZEEHET, LR DA-6km 2B W TR 2 1IZEL2 LORNE ~BITT 5, 2
DXH7AFEFRILEE PH 1231 % Nalycheva lifias, Kronotski 25 & Kamchatski 75 (2381 510+
IZBWTH Abis,

e

S

- .-+

dhar. 1. Cimds pFapaerr HEwTeEl F HEWCE
s rps s o wewd  Tpmd pyany=
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% 33 TELF Y B3 EIX Fovorotny 2> Bezymyanny IHFET

T LT OB BUUNZ B TR DI RO BEA~OIK FIZBIEG R O£
RIS 2 3EL T 5, V.P.Zenkovich OHETEIZ LA LILEREIEEE ITHL, 250 AEITHK
Im THAHILRFEREEES 5 T BEE T 2 DITIR I O REWESR, AIGELZNGE 7T
D DK TH D, % 1T~ 30-50km Z2HL TWD,

VB LI e B R A T A RN I E L CND, WD SE T2 E O E EIE 400-500km (2
ET D, WiEOZ RIS R M EE T D,

% 34 Avachinskaya AJTHIXIZRITDH DL F ¥V BN FEX
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Shipunski 2 B IZHI LA ZHE KR DTRMR AL > TRHE ST HN5 (55 35 M), 22T
X Bechevinskaya 7 & Morzhovaya & 723 ~7-10km AVIAA TW5, ZZ THIEOERE
WX E<SH DI TV, XX Morzhovaya IBIZBITAINIARETHD,

Kronotski =& Okt i B 1L Shipunski =B~ &<, GIAUTE9VDS, 22 TOWRIEH
FRIZ AR AR SO O TR LBV T D, FRTII LW A S = DI 5 0
BRI Z 351D Kozlova I X Céh 5, #iF£ XL Shubertvo A1 % 11 [X 2 331F % Kamchatski
BEOILEICB N THFET D,

Z ORI K INE I DEE O E L Shipunski 4 B O2H1 A IZ B W TOABME ST,
Y5O 23815 Shipunski IFIZISV T & 138m (ZEE L 7=, Shipunski X =S I2HD
TN BT 1 DM LTI D, WA PHTe A K722 KRS W 23 23 O<BE, Wmo E
AEHTHLIEZ SRR, DTV WIXIZEB W TR D EREB T L T
DIKEGIBAITZ Z TIEBIOF % >, Shipunski IPIZIBW TR AR ICBEN 51, =
Z ERSE LB NARIET, M NE2H 53T D EOME W RS FAET 5, I
DEGINOIRN T R OB IFHER S AN D55k 2 b 725 1T,

B O AL HFIZ 1T D Morzhovaya B 351F D O i 1X5-8m Thh o7z, ZOB DR
B, TGRSR L C Z > TR S A, HRITE 0 OF X2V 3 X Kronotski 1B~
[F19, BV FE~OKOBEI B3I O @R O %R KNL O 2R EFICE - TRl
FHEND, BIZBITDEHE20KND FF1E Kronotski i DO O K FT O R TH D,

BT — 2T LD O E DM 30701 Shipunski & & Kronotski 2= & DFF 12
L& 95 Olga f & Nalychovo #7123\ T T A, Nalychovo 53T AAKNLD F&H-1%
7m, Olga I (5% 36 [X) (235 TIE8-10m Th D, Wit IAVENO BRI IR LT
TFAET 5, Olga Wi [X % Kronotski & D2 IRVl L= B 0L LS ThH 5,
Kronoki #2313 57K DEkia_ LRV DT —H 372 Bb o @ Tz LIS LD,

Kronotski Ik, Kamchatski B30T HEHE DR FEA~DOIERIZZ DD TH -T2, £
DJF RIS D222 B 84 ED Kronotski 2 D22 H EHERI X315, #11 2 1E Shubertovo
£ L Ust-Kamchatsk (2B W TKNALD EF1L, Olga WX EHFZSAEDMELTUNADS, K
cm [T X727,

R LR R OHIE S HT I KO EANE DA ISR DR Z B D DN A RE ThH D,

R BRHED I BB T D OITH O =R X —PELLFI Ao T M B W T T
55, ELIZBWTIHZER D EE THL, Ih IR &0 O MU R0 I 2351+
(2 O<ER, WD LR ERETDIENTRETHD,

R DX L OWIE T ITEEI OB IR E BT D, I E R IR DRI Db SR
\ARAED FTRE T D, BN LD EERIE DO = O KIFZKEEM OMEZAY 30-50km LA R T,
WD, MM, B> TELEN TR~ 00 LA 7556 Thd, Ll
BEIIE LRI TERO FR26 72632 N[ fETH D,

DA, HEE O EFIZEWSEEIRE O 2 X O R M S~ KREDKELT-D
TEHKTHD,

B kT 2 e HUE O 52 2B X RS 8 D 7K 0 RIS Bl D, IR [ Tt
DOalfr L kT AIEA O LA ERISID, BlZIE HERICBW OB EOART TS
LA SHITTE B> TELL EH/-T°5,
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FEE S FUCB W THERERLZS DDITEITB T D m O AR & R MK HE 7 O Lt
ThD, IVSL ST FDZ X OB BRI I THEHEE O R EWW I BB S W2 1 XK
MRENNSTHD, LOUBENEET 55 /KO EREL 257,

Bz ARl ~ DR D fie RAGHE St KIE @ 1378 O RN YIV L~ T2 a8 WAFET DG EE RO
e 7 B W TRl NS,

WM< DB B L B NMER CTh D, fERREENE <R DITIAE DB/
SUVNBNTFEIET DB THH, BlzIE/ 3753V B R EOTE, Kamchatski 7, Kronotski 125
EOITHIENTED,

FE IR FE DS PEI VRN DI, GBIV o735 EREREIZPHEN T @ W R DI Ch D,

-

\
Far. B Crmas sefepmes Kasmis
Py m IJI|:|_|'.|:-.-" * palas

%5 35 X Shipunski B HIXIZIITD IATF vV IR EK
B.Medvezhko & B.Medvezhka Argali Il Morzhovaya 72 Shipunski I
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|

T

Sr. B Urmasn B pliSe s S

%5 36 X Olga WFHIXIZ31T5EHE  Kronoky Olga I

. ARLINZBNWTEED DN OBIRIFE R, MOV ~T1 5T %Y THIEERIZBIT S

eI 5R N HIEE D FE A D AT REME DS B ORI O R A D AT REM: 2 & B L 72 i A7
B2, BN TWAEE O T Tleh E WO OIE 30m [ZEELT- (1896 4EdbiFE 12 B ITD
+Hs& Maiori M), AR ELE O XTI OVERE TZOR &2 K EFHED LTIV T
LT T FE OB Z BTl FTREZR I B & R e ST Ui Zenreny,

RO FEA~OERNTIRAREN ) 2R E G AR D ZRIER bS5, FiiE D%

AMES R I T2 OERH =X L X — 2L > TALU (Sarannaya &,
Vilyuchinskaya %), % O5E I OEHEERNOSFLNIZIRFICB W TRAKES -
I IHWKALD EFIZL->TALS (Morzhovaya 7%)

D3 H > EHIER7RDITBR TEIRT 5D (M7 D) LA T 2K IEEEITE L
W CH D, FHTH LW K OBER B30 BBLAIS D OI3E A D FERTIVLH E L)
K CH A5G ThD, (Zhirovaya i, Kitovaya ¥4, OlgaiZ, (W ALAF ¥V HIZBITH)
L2V V)

R ITALE LR U DR PEAR ZE 1T 1 AR, T EE R i A8 AW

BICEBRINAZENEEL (ka7 a7 27, Avachinskaya AJT)

L IRFICBTEREORE LS R OERITHEICIVEROEMNZZEL TITHN

= ThD,

HE DR AL MBI IR AT HE O HBLREL 2 HEE T 57201213777
RN SETHEINZE 2 BOT —X LR ERMSEERMXKIZBITHHIESR
AR RTREZ 2 HL A O UFE D N KRB Z FAWAZEDNTE D, 1952 F-T U VD
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b, 1923 F-a~<RLeE s, (EOPRRIZB W TKRALO EFRNAETHEHERISN
%)
BN Ty T M IXAIEE T D5 A (1918 &) O H Pk o B 3 K X

Severo—Kurilsk & Yuzhno—Kurilsk {233V \“CITL{_L“C;f\’j 50 4> CTdhb,
. ?U/%ﬁA%»v“/w%aiim%@mv\/%@Jmfé@émbﬁzﬂz@% ICZZTIEARHED

FAEDORHEMZZ Z 2T E 50, ZO7-OIIXMEMEE S LETHY, 9
ra kT a7 27 EEZF LT UER 5720, Fil 95%&&#%%%71%@“ EREQ-9D HE
BEOBRICIEB R RAL 259 3 RO R EFEE XIS B LR uEZebau,

1.

Sopn 2 %
EEMERE SR OB EERE R O R

e 19524F 19234

Severo—Kurilsk 0F45% 18%35%9

Avachinskaya;Z
(RhO/TETRY) 0FF15% 05545
Ust-Kamchatsk 0F45% 0FF25%
SR

[.I.Katushenok,B.K.Klimov,F.[.Monakhov,[.D.Ferchev,

1952 4F 11 A5 H B s, VE#EEET 7 I—V U RS, R

2.

A.AMenyailov, HATF¥YHIZEBTHKLEHIERLE, VE#EPSTH7I—HR, No

54



12, 1946

3. Bull.EarthyuakeRcdearchinstitute,Suppl,voll, Tokyo1934

4. B.GutenbergBull.SeismologicalSociety of America,vol29,No4,1939
5. B.Gutenlerg a ,C.F.Bichter.Seismicity of the Earth and
phenomena,Princetou University press, 1949

6. N.H.Hech,Bull,SeismologicalSociety of America,vol37.N4,1947

7. F.A.Jaggar,Natural History,volO,N6,June, 1946

8. Nature,vol,170,N4335,Nov.29,p914,1952

9. E.Rudolph.Gerlands BeitragezurGeophysik,vol.1,1887

10. F.PSheoard,G.A.Macdonalda,D.C.Cax,The Tsunami of april 1.1946
University of Califolnia press,1950.

11. R.Takahasi,Bull,Earthgnake Rosearchinstituke,vol,xxix,part,1,1951

assoriated

12. B.D.Zetler, Traveltime of seismic seawaveHonolulu Paci.vol.1.N3.Honolulu, 1947
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