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Maximum magnitude of Intraslab earthquake in historical earthquakes around the lkata NPP
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Wang et al. (2004)

Q7«4 UEVEBIASTIEAARAD
FloskUERIFTHY, LMMTE
DOEE!, mAEEmTIEI L — D
ERITTAABDAEIRYTH S,

OmBEOS5RYI(Z, FELAZITH
AAHATER, ¥ FILOEMES
(T, BAICEBRINDIEDTHD

O MBI IEFHIAATE R S T D55k
ICE > THEDNREL T A,

C200VFE=FHEEL, TL— D&k
FoprT ARl s [BRb e, AT @
HIFOH LBl Z T D5 (5K
) R FTRELIE. Z O
FT7L— FDi&EFITHRODS |5R
JEMITOAOmAZEELRITS

WETHY, ZOHETHED
RIEDSEFE < FILICETEL

T

Absolute plate motion Imaginary hinge Sy &
of the PHS slab “ N e
Margin-parallel component -.'-’ :
of mantle resistance b \‘
agalnst lhE PH et T e e Tgﬁﬂ Eun a R
T g T e O o AP L g Y

Tension induced

: by bending ot i
f f f\ Tension induced by
margin-parallel com-

Y
Margin-normal component  ponent of mantle Tension Slab pull
) (Kyushu)

of mantle resistance against resistance and slab induced

the PHS plate motion pull beneath Kyushu by slab pull

Figure 11. Schematic illustration of major contributing factors for in-slab stresses in SW Japan.

SCNRCEN



’5ﬁﬂﬁﬁﬁvah:2144ﬂ7gﬁﬁﬂzﬁ

Knowledge of Geiyo earthq ua
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Western Miyazaki Earthquake, 1909 (M7.3)
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Knowledge of plate structure
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Fipure 3. (a) Vertical cross-sectional view of the cvents in the square in the insened map. Black circles and green circles
with numerals show hypocenters and the nommal fault [NF] type event shown on the triangle diagram (Figure 3b). Blue
lines and red lmes show respectively the T and P axes of events. The heavy red lings show the P axes of the NF, The heavy
black solid line and dashed black line show the plate interface estimated by Zhao e al, [1997], the possible focation of
Moho (10 km decper than the plate imterface), Triangles show volcanees, Metamorphic facies in the Tohoku subduction
zome by Hocker ef ol [2003] are shown in the yellow arca (jadeite lawsonite blucschist), the omnge arca (lawsonile
amphibole cologited and the green amca (eclogite), respectively. Lines (B and C) show the location of the fcics boundaries,
respectively. (b) Triangle diagram [Froblich, 1992] for the upper scismic plane events in Figure 3a, Circles with numerals
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Knowledge of plate structure
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Knowledge of plate structure
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Knowledge of large intraslab earthquakes
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Knowledge of large intraslab earthquakes &
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Kita et al. (2010) i -
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Fig. 10. Afiershock areas of the large intraslab earthguakes and the neutral plane.
[a) Vertical cross-sechion of earthquakes and aftershocks of the 2003 Mj 7.1 Mivagi-oki
carthgquake beneath central Tohoku, Grey dots, a bold black line, and a thin dashed
black line respectively show eanthquakes, the plate interface and the slab Maho (7 lm
below the plate interface ). The neutral plane of the stress field is shown as a red dotted
v, The hypocenter of the 2003 Mivagi-oki event and the assocated fault plane
estimated by Okada and Hasegawa ( 2003 ) are shown as a yellow star and a thick white
dashed line, respectively. Short red and blee lines show the P axes of events above the
neutral plane and the T axes of events bebow it, respectively. (b) Vertical cross-section
of earthguakes and altershocks of the 1993 M) 7.8 Kushiro-oki intraslab carthquake
# beneath eastern Hokkaido. The hypocenter of the 1993 Kushiro-oki event {from the
JMA catabog ) and the associated fault plane { Suzuki and Kasahara, 1996) are shown as a
e wellow star and a thick black dashed line. Other symbaols are the same as in (a). 1 9
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Earthquake off the Southeast of Kii Peninsula, 2004 (M7.4)
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Comaanson between Regions (The Headquarters for Earthquake Research Promotion(2009))
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Knowledge of plate thickness
XEF:‘: jl./_h . " NE Japan  pacific Ocean
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FOBRE(E, 80~100kme
G ST e

a Vp, Vs
—10% +6%

- +10% B 6%

ilenotes low velocity and high Poisson’s ratio, while blue denotes high velocity and low Poisson®s ratio. The color scabe ks showm on the right. Red triangles denobe active arc volcanoes.

The reverse Lnangles show the location of the Japan trencl Small white dots show eanthguakes which ooourred within s 15-km width along the profide. The theee curved lines show

SOMDEMN the Comrad amd Moha discontinuities and the upper boundary of the subdacting Pacific slab. The dashed lines denote the estimated low boundary of the Pacific sbib, {For
mterpreliteon ol the felérences tocalor in this Ggure legend, the resder is refeored o the wieb wersion of this article. ) 25

: Fig. 1L Vierticd cross seciaons of (a) MPwae velodiny, () S-wanee veloaty, and [C) Potsson’s rato perturbatons along a profile as shown on the insert magp (Zhao e al. 2007a). Red
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Zhao et al. (2002)
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Fig. 12, Vertical cross-sechon of P-wave tomography along hne AB
i the insert map. Blue and red colors denote fast and slow veloe-
ities, respectively. The velocity perturbation scale 15 shown at the
bottom. The star symbaol shows the hiypocenter of the 2001 Geivo
earthquake (M = 6.8). While circles denote microearthquakes that
occmred from January 1985 to December 1993 within a 20km
width along the profile.

19495 Kobe Eq.

A

P

DEPTH (KM)
S

Fig. 10, Vertical cross-section of P-wave velocity structure down
to a depth of 100 km along the line AA” in the msert map. Blue
and red colors denote fast and slow velocities, respectively. The
velocity perturbation scale is shown at the bottom. The star symbol
shows the hypocenter of the 1995 Kobe mainshock (M = 7.2),
White dots show the microearthquakes within a 20 ki width from
the lme AA", which ocowred dunng 1985-1993. The thuck lines
on the top show the land areas, the Chugoku Distriet and Awaji
Islamd, The open tnangle denotes the Kannabe Quatemary voleano
i Clwgoku.
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Knowledge of origin of double seismic zones

Seno and Yamanaka (1996)
OF IR —3 A X THEME L EMIBO T HH I AH®HICE, AZTARICHZE@LE 3,

OThnald, BEIL—FOFEIEHTR Y B2y FEENCL > THES Wik L - TiessbL Thad
= b o e

Peacock (2001)

OFPDE=—5 M IHTLEMBZRAL TZERO FTEROUEICE TERNMNEAS NS Z EDERE{LDR

Kirby (1995)

Oy FRy FBENCHE DI ZIZEFTNI00NEFTIL — AL S 0w T3 2 & & T DIERIE
DB FEOHED AN T T L

B/ X -{th(2006)

O —FANBALZTYUa—AICLY, EmEFEEERICEEkeEhs, 27 7% FILAIZECD =
SLED T — I8 T2, TL— FORAAH IE D SAEESORAEIGICL Y 27 T T
BEFEEHWMER FmOMETEND, S ORRIGICEY 2T T FILALE LT FTEROETEN:
LTm - TERCEOMETEN SR Sh, —EFRNEROETEOERTAE—Metm - TEadE
Ea7arAREMOER S5 2,

28



XAZ7PIHRDAT—Y 2 FRNICRIT S 581

Knowledge of scaling relationship for intraslab earthquakes @

lwata and Asanc(2011)
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Iwata and Asano(2011)
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Table 1
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Mapr of intrashab events analyand i this paper

Sonrce parameters characterized from heterogeneons sonrce slip models of intraslab earthquakes

No Eanbquake G FT MO Mo ey @m S5 o ey

1 P44 13 Olymapa, WA G0 N Lor-10"* 68 309G 36 43 11z 009 59 650  Ichinose ef al. (2006)

2 1965429 Seanle-Tacoma, WA 60 N g4z10" 66 248 I8 52 25 ol 5.9 521 Ichinose er al. {2004)

3 19941074 E. off Holkaido, Japan 64 R om0 B3 12705 440 430 BS1 0321 8O 387 Shao et ol (2006)

d 19971/11 Michoacin, Mexico 35 N 4.54<10% 7o 1176 320 63 62 027 2.7 10.1  Santoyo eral, (20035)

5 199930 Oaxaca, Mexico A0 N L79=10® 7.5 ATl3 731 GE 156 020 19 9.8 Hermandes ef ol (20017

& 0011713 El Salvador 54 N 4T T Ee00 733 l0s 1 0.20 5.2 253 Vallée eral, (2003)

T 20012728 Nisqually, WA 6 0N Leoe10"  6F 496 13 43 167 008 5T 404 Iehinose er al, {2004)

8 2001 /3/24 Geiyo, Japan a6 ™ pas-10" 68 1] Bl G l46 021 56 245 Kakehi (2003)

& 20010324 Geiyo, Japan 46 M 136-10% 7@ 630 13% 83 182 0.5 5.2 24.2  Sekiguchi and Twata (2002)
10 2003/526 off Mivagi. Japan 73 E 62000 740 754 104 122 291 04 69 299 Ao et ol {2005)

11 2005613 Tampaca, Chale 1og N 39210 77 1600 400 351 70 025 149 59.7  Delowis and Legrand (2007)
12 2008724 N. Iwate. Japan 15 N 820" 69 900 6 52 13 ol 25 239 Suauki e all (2009)

FT: Fault tvpe, N: Nonnal fanlt, R: Reverse fault, My Seisnic moment, My Momsent magnitude, 57 Rupiwre area, 5,0 Combined area of asperities, I Average slip

in 5, 0y Avernge slip in S, Ao: Average stréss doop for the rupnare aréa. Aoy Average siress drop for the aspernities

BW  BOTW
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