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Fig.9 Depth distribution of 50% (upper figure) and

90% (lower figure) depths of earthquakes in
Southwest Japan. Lines show active faults. The
50% and 90% depths are the depths above which
50% and 90% earthquakes occur, respectively. The
value is calculated in every area of 0.2 degree in
latitude and longitude.
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(a) Heat flow (Tanaka et al.,
2004), (b) D90 and Quaternary
volcanoes, (¢c) D90 and deep
low-frequency earthquakes and
(d) D90 and large earthquakes
(Omuralieva et al., submitted ).
Heat flow values and D90 are
shown by the color scale at the
top of each figure. Quaternary
voleanoes, deep low-frequency
earthquakes, and M > 6.5 earth-
quakes occurring since 1926 are
shown by triangles, crosses, and
red circles, respectively. Depths
to the upper surfaces of the Pa-
cific and Philippine Sea slabs
are shown by iso-depth contours
of broken and solid lines, respec-
tively, in (d).
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M X (k ! L
(k) () e I - =
7.0 10.0 12.56 3.33 1.11 4.44 12.56

X AERR(IEA (2001) TIE, 2000F SERBFEAFMEINMRTRFR TIHREFETH Y REL R W, BHEZELH

BEBELWVGED2BY THRIZT>THY,
nE, RAMEAETHETH-TH, MT.0-XI0kmDiGE DEEZR O MR D Z=1£0.17C
S E - FREXRER - AAE— -

FE20RIME T FMERETL B SR

397-400.

tROXRIFAHEEZE L HAWVBEAOKEEEZHL TV,
ZHE N,

BAHRE, 2001, K-netBERXHEHAWIMEESERRS bLEBBFEOHER DIRET,
XE&, pp.

17
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R DGR ICRI T 2B  —#kEIEH(2003) HEAAEHEIE
O#HEAIZH(2003) 1F, HEEBOMGERE L IRESIEEORERICOWT, HERRE L BRI & OD%i%ﬁft& LT,
%;947Exof£n5ﬁ%¢$75tt$:,ﬁﬁﬁ@%ﬂ%iifb&v%¢®@gﬁ% HEREE D

%%%x71w5%%%®Lvu%EL#&J%ﬁoT%U AR ERER D S HETE L 7o BB E AR (C Téﬂﬁ%%
D (NEMBRANHEICE T2 IEERLFEEEOR) ETiLnssl ThH D,

F) IRIBEASHR O I HEB DFIFZIT, 20 & L TR EH,

E} bidT-TEDRBERICH L TR/ N TR ICTEH T 5 HE,

(T/Ty? (0<T=T)) IRIR S

IRIE S A&HR !
E(T)= < 1.0 (T,<T=T,)
e -b(T-T,) (‘|‘c <T= Td)

Tc Td i
Z 2T,
log(T_—T,)=0.162M +0.506l0g(X) — 1.421 (3156 _EH'Y 2B + @B D Mk )
T.-T,=(T,—T,)x3 (GRE A O Hik 5t B )

log(T,—T.) =0.092M +0.607l0og(X) —0.610 (RLEZ= B DMk k)

O#RHEIZH(2003) (< & 2 HEHREMT.0, EIRERHIOkKMDIBEOMFEREIITEROL S ICFFESIN S,

wmem | mEEm | ewmmn | JAREC | RESKEROREHLE @)
1 X(km) ®) s
TT, | Ty | To | T,
7.0 10.0 6.03 1.25 0.41 1.66 6.03

S - BAERK - RATE, 2003, £oMEEHBCFICESCHESORERFEORETHNEY L HER, HEABEZASASIM
SHEMEIE, pp.195-196, 18
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%DMMH 15H
BEAERNBE

hEEN ORI ICEI I 2R — 128k - I (2019)

OfERE - B (2019) 13, fERESEERE (Vs700m/sLl L) (251 2 EE O MR & IRIE 2RO EERIC
DWW, HERREEERERME ORI E LT, MEXATICI--TELAZAEZRELTEY

, JenningsBa#&
RIC K ZNEMRAEDREREREOR (MZBWER) (FTRDEBY THS,
Ea
(T/T,)? (0<T=T,) N
EIE %S T - Rl
E(T)= < 10 (T, <T=T,)
In(0.1) (T-T)
e e (T <T= Td)
0.1 _
Z T,

log(T,) =0.25M +0.36l0g(X) — 2.18
log(T,~T,) =0.25M +0.36l0g(X) — 1.70
log(T,~T.)=0.11M +0.59l0g(X) — 0.48

(LB _EAYY) BB IFRE)
(?ﬁE B@%I—%JL, H—I FlEﬁ)
CRE B DRk )

OffEE - @7 (2019) I & 2 EREMT.0, EREHIOkMOIZE OWBTERMIZ TEROL S IHESI NS,

RS % -

wmem | mEEm | cepmp | SEDO | RESEROERNLL B)
¥ X (im) @) | BESEE)
T.T T, T, T,
7.0 10.0 11.01 2.57 0.85 3.42 11.01

REE, 2019, FRAEERIC

BT 2 HESHORBRNRBFFEETIL,

AABRTIER - KR -

2019fE#E

%, pp.1-10.

19



1.2 fFe BRI B4 24857 1.2.1 BT ORERR & D LLER

hEEO#GRMICET 228X —Noda et al.(2002)

ONoda et al.(2002) 1%, E#H 1 + THEoNHESATZHE (REMFABER B ELMEOEATH) |
DE, HMWEBOMEGRRE & IRIBSIEROBERICOVWT, WERKEFMBIRERM L ORBRAZREL TS U ;
MEREONETRHRDEBY TH D,

%DMMH 15H
BEAERNBE

E 4
(T/T,)? (0<T=T,) | -
IRIE SRS iR
E(T)= ¢ 1.0 (T,<T=T,)
In(0.1)
erTc (T-T) (TC<T§Td)

Z 2T,
T, =1005M-2.93 (3L B EAYY EBOHEHEEER)
T —T,=1003M-10 (R DT RF )

(R E= 5B o kAR )

T,— T, =100.17M+0540gXeq—06

(ONoda et al.(2002) (C & 2 EHREMT.0, SFEEFEEHIOkmDISGAEDOMEFEIT TEROL S ICEHEI NS,

e | BEER MEDO | FESSROEBRNEL @)
RERR | Cmm | SRESE ) geemm)
Xeq (km) T-Ty Ty T. T4
7.0 10.0 29.80 12.59 3.72 16.31 29.80

Noda, S., K. Yashiro, K. Takahashi, M. Takemura, S. Ohno, M. Tohdo and T. Watanabe, 2002, Response spectra for design purpose of stiff
structures on rock sites, OECD-NEA workshop on the relation between seismological data and seismic engineering analysis, OCT.16-18, Istanbul.



1.2 k6 EMICRE 3 21857, 1.2.1 BT ORI & D&

HEsh OISR ICEE T 5 FF R 0rEE BB HEGEAFE D LL B

$D4f|54ﬁ 15H
BEAERNBE

OUEICRLZ-MB A LB T 5 &, Noda et al.(2002) UNDEEFDREEXH 5 1E, EELBICERBINEZHES

A ICE L 7035 e Rk E 1L, SRS TIONREEREIFEESIND.

(ONoda et al.(2002) (cE DK IRIEEKRIIBOERRA &LV HLHEFHOBRGREILRD L > T3S,

WHERIEMT.005E DHEFBOMEGEREICET 5 FHMR DL

. 252.57 4.49 12.59 M (A (2003)

1 - — {kEk - [I%(2019)
E#&1E 5 (2001)
— ZEMIZAH(1999)
JEAG - KI5 (1994)
Noda et al.(2002)

i

O 1 1 1 1 1

0 5 10 15 20 25
B ()

30

F) IRIESEGIEIZMEOREITORBEZ 20 LTRRLTEY, RAMEDBRES
DG () &2 L7z CAESBIEERES R OV EMEBRER % 10knTHR)



1 2 %L%JLHTFEﬁ B@T%@éﬂ/l 2 1 E%EE@%:I:%QT(\:_ @J:IZE)( $D4_ﬁ£4ﬁ 15E|
Noda et al.(2002) o $i#:i¥ e D 5% 7E D R=F 1% HEABNES

(ONoda et al.(2002) Ic 35 1 2 # R 0 =X 1,

C ISR LAERRMIES(1999) TR o/ MEDIEAMICERT 5E52F b ZERICANARTHER
(FH+ oICHHETIR) L LTRESATHY (TH) , HEFEI/IROICFHMEIND

- ERROSTOT -2y FSBEBREME (BROICM=Mw) Z28AKLRE L TRESIATEY,
ABERR AR GRIEA' K Z LB TIRERMICM>Mw) (23t L TR#RRFEAI/RDICHEEZI LD

ZEnn, SEIDZEREARY MLOBEMERDIRBESEROXREICENTIE, MoBREALEELT
BEEEFRL, RTNERBRALL->TWS,

— ¥y
(s) ——~ T FERE
—_——— LIFTIMEIRIC & AR AL B
100.0 | T
50.0 | -
. - /R
‘l‘: 20'0 B = t.f ,I,
= 10.0 |k - ’//ﬁ :
- ¥ A
&= 5.0 I- 8 ]
I Y
£ 20 g £
S 0
- = u
%ﬂi&ﬂxﬁt@gma>__%§___3;ﬁ 2 3
Z}Zi/;j+0 nqﬁ 0.5 E x E
. - - O 1968 F Bl HE () 1995 FFELIR R A aR R
0.2 x A+ 1983 FEHAEPHEE A 1979 %E Imperial Valley #b &
: - e (RWVEE S I BEATE X9 5 A, MIVEESanssnE- < FmEfT)
ZRMEIZA(1999) D o1 b 1 11
B (F9) 3 a 5 6 7 8 ZRRMIZH(1999) & V) k#r - —EBINE

REMFH(1999) (2 £ 2 saE B O MHTRRE & HIERREM & DBk K FE) ”
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1.1 thRMIEDREICET H1RET
1.2 s ICBA 9 B4R 5T
1.2.1 BEEDHRERT & DL
1.2.2 EERAIGH & DL
13F¢®
2. BRIRH (A Z AW 1R RIRERICE I S 1R
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2.2 A7 FERTIL MM = D BRI DT
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1.2 MRS CBI 3 21857 1.2.2 REVRIGE Sk & D LB $M$4HBE

E SRR ORETICA VL 2 ERAIGE R DO UNE S EREENES

OBRZHBELTRET 2HEFHDSH, [L2ELEICERT NEHMED] HYOERFAZFOMERREICOWT
BRETY %,

Ol2lBTRLI-E B Y, HMESHOMGRREITERNICHERELER L OERLBERELGHSI 2 BF X,
TRICRIFHICTEHRARTHFZNET S,

W3R B D #E G A R DARET (T WL 2 8RR SR D UNER =4

B KR EANOT ST AT BRI 2 D, TR D RIS TAREMRAME DAL HEINET 5,
G, BAMRIE, HEROFRPUEFOZENSENLTVEEZONSKIK-netOHLHFETWRE L,
FFZIFERTZ I o NS BHEDOZEN S TN TV D RHFITKR <,

R R OUNE SR

[2ELBICER T NSHEY] TREINIHMERRL LT,

HERR Mw5.0%~6.5D # 5 # INEE

ER R CBREFEEEE L, BRIERE10knLIA DR % INE

KEBERTTARIRENMEON TV IRFZNET 2 T & 2 RRICR/IEEZMWS.0 & RE
(EEHBICERINE [BREFELITRET 2HES] ICHT2RIBES THREIN TV IHEBEOR/NMRELR L)
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INEL7-HEY X b sELABHEE

OIREL72HEY X~ (BREEELIOmUA TEAIRHEIEIE SN TV S AREBAE) BRI T ETT,

No. (— :ﬁsﬁﬂ% S B gE | BE |20 M

1 2001] 3 [31] 6|9 NW GUNMA PREF 36.8210( 139.3750 | 4.73 | 5.0

2 |2002] 9 |16 10|10 EASTERN TOTTORI PREF 35.3700 | 133.7393 | 9.64 | 5.1 130° 135 140° 145°
3 |2004|11] 4] 8 |57 MID NIIGATA PREF 37.4303 | 138.9157 | 18.02 | 5.1 e

4 |2008] 6 |14 ] 9 |20 NORTHERN MIYAGI PREF | 38.8863 | 140.6730 | 6.50 | 5.5

5 |2008| 6 |16 |23 |14 SOUTHERN IWATE PREF 38.9972 | 140.8397 | 7.12 | 5.1 ,
6 [2010| 7 | 4|4 |33 SOUTHERN IWATE PREF 39.0247 [ 140.9128 | 7.12 | 5.0
7 |2011] 3 |19] 8 [49|  NORTHERN IBARAKIPREF |36.7373|140.6045 | 4.95 | 5.1

8 [2011| 3 [19] 18|56  NORTHERN IBARAKI PREF  [36.7837 | 140.5715 | 537 | 5.8

9 [2011| 6 [30] 8 |16 CENTRAL NAGANO PREF 36.1885 | 137.9547 | 430 | 5.0

10 [2011| 7 | 5 [19|18| CENTRAL WAKAYAMA PREF  [33.9905 | 135.2342 | 7.33 | 5.0

11 [2011] 9 |21]22(30|  NORTHERN IBARAKIPREF  [36.7372| 1405772 8.64 | 5.1

12 [2011|11]21 (19|16 | SHIMANE HIROSHIMA BORDER |34.8717 | 132.8937 | 11.66 | 5.2

13 [2012| 1 |28 | 7 |43| EASTERN YAMANASHIPREF  [354892138.9770(18.16 | 5.2

14 [2012] 3 [10| 2 [25|  NORTHERN IBARAKIPREF  |36.7177]140.6125| 6.52 | 5.2

15 (2012 | 3 |14 |21 5 NEAR CHOSHI CITY 35.7477(140.9320 | 15.08 | 5.8

16 (2013 |12 (31|10 3 NORTHERN IBARAKI PREF  |36.6915 | 140.6287 | 6.63 | 5.0

17 [2014] 9 | 3 |16{24|  NORTHERN TOCHIGI PREF  |36.8737139.5225 | 7.14 | 5.0

18 (2016 | 4 |14 |21 | 26 NW KUMAMOTO PREF 32.7417130.8087 | 11.39 | 6.1 A

19 [2016] 4 [16]16] 2 NW KUMAMOTO PREF 32.6992 [ 130.7200 | 12.30 | 5.1 2 m

20 | 2016 12 |28 | 21 | 38 NORTHERN IBARAKI PREF | 36.7202 | 140.5742 | 10.84 | 5.9 o o 2
21 (2017 | 6 |25| 7 | 2 WESTERN NAGANO PREF | 35.8680 | 137.5865 | 6.66 | 5.2 |

22 (2017 8 | 2] 2|2 NORTHERN IBARAKI PREF | 36.8035 | 140.5352 | 8.65 | 5.1 ‘

23 [2017 12| 6 | 0 |13 CENTRAL NAGANO PREF 36.3772 | 137.9725 | 10.38 | 5.1 ha b e e

KERT — R IER[RTRUF-neth 51997518 ~202148F, BREI20knlL (RRTICL 21E) ZHH,



1.2 frfec iR (CBB 9 2 15T 1.2.2 RERAIGC R & DB

INEE L /-8R =

OWRE L7-8 R m B3R (ERIEEE10kmLIN THEHRR NHE
BHHEFEARE SN TWSER L) tERE ODT_L%E@TE?’E/T\
FHASA BE TRE VSiEE (m/s) | SillS hi-thE & EopEs
CHBH14 | $kF+ | 35.7342 | 140.8230 2330 No.15 : E25k25%#10.0kn
HRSHO6 | CA [34.9137(132.9123 1650 No.12 : 2B s EEH#5.0kn
No.7 : EskESHET.Okn
No.8 : EsE5HE1.3km
IBRH13 | &#k |36.7955 | 140.5750 3000 mgﬂéﬁgﬁggm
No.20 : 2 REEEES.4kn
No.22 : FERpEREE3. Tkm
No.11 : ZE s EE#5.6kn
IBRH14 | +F |36.6922 |140.5484 3200 mg%géﬁgﬁggm
No0.20 : ZE s E8#3.9kn
IWTH25 | —R37 | 39.0092 | 140.8638 1810 No.5 : EEEEgE2.5kn
IWTH26 | —B85 |38.9690 | 141.0013 680 No.6 : EsREEHE9.8kn
KMMH14| 285 |32.6345 | 130.7521 1540 No.19 : B sREEEE7.8kn
KMMH16| 264 |32.7967 | 130.8199 2700 No.18 : B sREEEE6. 2kn
MYGHO02 | "F |38.8587|140.6513 2205 No.4 : EsE5HE3.6kn
NGNH18 | BEM |35.9324 | 137.5950 1300 No.21 : EREERET.2km
NGNH31 | #F |36.1184 | 137.9389 1100 No.9 : EEZPEgE7.okn
NGNH32 | ## |36.2578|137.9898 1340 No.9 : EESREEHES.3km
NGNH33 | 43R |36.4598 | 137.9637 1100 No.23 : s EEEE9. 2kn
NIGHO1 | £ |37.4272|138.8876 — % No.3 : EsREEHE2.5kn
TCGHO7 | B Li7 | 36.8817 | 139.4534 1870 mgbéﬁ%&g;m
TTRHO7 | B34 |[35.3649 | 133.7486 2120 No.2 : EE5PEgE1.0kn
WKYHO1 | J&)Il | 33.9804 | 135.2122 1580 No.10 : FE g 2582, 3kn
YMNH14 | #5875 | 35.5115 | 138.9675 2280 No.13 : B s EEE2.6kn

XPSIREZEEL TLW L

40°

38°

36°

36°

34°

32°

$D4fﬁ4ﬁ 154
AREEREE
138° 140° 142°
1 Y:(l/ 40°
A\
km ./
0 100 /’
_//" ’ ((' [
J { { / °
67 /,/ [ A - 38
J \
//:} 4 Wamd ]
g as ]
i el TN /
N e g
VT s e g
e ,V:) :' “:; ‘/
4 NN - %6
VoL WD .
A .y °f o A BAS
138° 140° 142°
130° 132° 134° 136°
. 1 1 L X 360
Y —E /"‘*/*“’/WY" *‘;‘mf??j
] 0T M )
é({) // Ig /‘n—?;:{;f 7. ? )
; o A B O
[ .} ~.,'§7A1§§‘f ".. -‘?v,._‘ _“-x,,?,,‘/ " (,
T s I R
B RO T PR
. War > 4 ”,ﬂﬁ“'} /if,.,éki o /v‘”} ™ ,/ ~&
N T, @ 0 km
é}.,;. {,}L ‘/'\’»‘ﬁw )] ‘{ —— —
_5/5/) 3 ~x 0 100
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1.2 fkEERS R IS B9 4 21051,/ 1.2.2 RELISH E D HBR m%mawa
EERIEEF 0GR & Noda et al.(2002) I & D £ IRIR S IR D LB BELABHES

OURE L 7=23#E 2732 8 D IR E L R 0 iRiE = ZE 24 L, Noda et al.(2002)(CE D= [M7.0-XeqlOkm]
MORE LIRBESRIREERE VW ERE R, &8, FARESMOBBREABRBEOVs2600m/sz B * X,
WEEMIE DT ANNERENERERAY (Vs2200m/sl L) oBAIREHZMH LIERbSEL L TORY,

OFE B F oM BB CIOWREERTBETH Y, Noda et al.(2002)IcE-DZE [M7.0-XeqlOkm] 5
RE L - kEisE (GREBET12.59%) OB LR,

Noda et al.(2002) D RIS & #& 43
(M7.0-Xeq10km)

L08R

[1:24 @

0 10 20 30

B2 (1)
Vs2200m/sid kD ik

o o
IS 1 IS

0 10 20 30 0 10 20 30

B2 (1) B2 (1)
KFEh $NE )

) BEROREBNERET 3EAH D, SRFOEREICESEHELAARIRROSHOIERN £ AR C L TRREOE £ L,
Z05 2T, BHRBOBEHOWKE ) ANoda et al.(2002) DIRIELEROBEHOBBIHITEL 5 Y, 7D, 1Lb LAY BbHEDTH
EARIBEERICEREND £ 510, KFE) - HEBTZNTN—RICHREREL T2, Z0fsh, Vs2200m/sBEDH% i L7
BOFH, RTE, FESHRELTORLA, LFRELTSBEROMEREEENoda et al.(2002) DIRESHBOH ARV, 27



1. Bz AW IR RRORIESIZRICET 518
1.1 #EREDREICEAT B85
1.2 #kis R (B9 S AR5
1.2.1 BEEDHRERT & DL
1.2.2 RBBIFCER & DLLER
13Fe®H
2 . BUARCEF DA % A W 78RR ER 1T B 9 B AR5
2.1 RAREBFRICE TS MRBAGZHROINE - BE
2.2 {75 FERRIL MM o D 3 BRI 1 D B
2.3 FAREARALICE T HREHACTFOUINE - EH
24FL®

28



1.3 &5 %mfmmsa
ELHIIE 2 AW IR RIRDIERICH 1T B IRIBERBMOREICOWVWT (XL ) HERBHKES

[1.1f]

O [EEHEBICERINSHES] TRESNIMWERRICEHL TUTORFZERLIcE 5, FAREMRICE
L\’C?I‘“-EFE\KZ/\ﬁ b L OIEEB R OIRIEZBROBREICH=> TMT.0ZKEL TWB Z L IFRTFHT 5%

- B4 (1998) 1 L IE, M=6.5& 6.8 THIZZIEWE & OREEA B 2 HEOFRAERNZ ML,
3 BESNICM=650HEEMZ6.80OHE TCIIHEFHAEL S,
- FAREFEIOMEREBES B E AN,
FHRERET CET & N2 HMEBE MG EECH 2.

3-@ﬁ%@mer%¢LtW@m MR D RAESEE A B 2L
FAHREFREEICBITAMI.OOMEDERAEHEE |IFHASD ijtttN’C{E_ED&E?ﬁﬁjéﬂZyo

[1.287]
OEEOMGREFICE L AT R Z2ERL7-& 25, Noda et al.(2002)IcE2ZE [M7.0 - Xeql0km]
M HEE L -#ERRIEROICRESNATWS,

§ @ BEEDREER & DLEE (1.2.118)

- BEOREAA D, EELBICERB T NI HEZEBHIE ICEBTE L7255 Ok RE X

B‘ﬁ HTIOMRERERGENEE NS,

ZEIGEARY MLOEREMEROIRBEKIEDOFZEICHE WL TIE, Noda et al.(2002) Dk RFE O = 14
T@@%ﬁ%ﬁfﬁi )y ESOMGRESR IS N, RTFHARBRRE A>TV 5S,

@ MR OB (12258)

- [2EHBICEEIRNZIMES] HLHDOEE E'Juﬂﬁd)‘ﬂ_%bﬂﬂaaﬁ IFREETCIOMIEERETH 5,
- Noda et al.(2002) (CEDZ [M7.0-XeqlOkm| A 5 E&TE L 7=k Fe iR & 28RS0 8% 0 fk it B R
EaET B &, BT L -k E Ci?@%ﬁfﬂ'ﬁﬂﬁ& WHLREROTH D,

(£ & 8]

ORELY, FARBMICE T 2EHBMEEZRBWEEMERDOIERICH7-> 7T, Noda et al.(2002) &<
IRIBERRORESRMEE LT [M7.0-XeqlOkm| Z#AL=Z &IE, WERFLOHRLSRTFHNTH S,

29



13F&®H

[2%F] #RHFE (M7.0, M6.9)

Os£L LT, BFEH

ZNoda et al.(2002) ([CE D= [M6.9-XeqlOkm] H 5

BMNoda et al.(2002) (& D  IRIESIZEORIFHE(L DLLE
(MEHRIEHM6.9DIHE L MT.0DIHE & DLELE)

=L ==

D EXE

DIEWC & B kR fa] o LLER

$D4f|54ﬁ 15H
BEAERNBE

L 7 IRIB S AEHR & DL & RS
O [M7.0-XeqlOkm] A*HFRE L =iERIDOFHFRL G->TVWB I LH'HERTED,

M EMEIE SRR EEED A IRIB SRR OBEBNZEL ()
M PRt (#5) ke R (7))
Xeq (km) T.-T, T, T, T,
6.9 10.0 28.03 11.75 3.31 15.06 28.03
7.0 10.0 29.80 12.59 3.72 16.31 29.80

—M®6.9 - Xeql10.0km

)N

R

—M7.0 - Xeq10.0km

Z (s)

ELERGIAE 2 LT
R RIRDIERIC
BT HiRIES R E
L TERE
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1. LB Z AW /- R Rt R IR D #RIE S A& IR ICE T S 1R
1.1 #EREDREICEAT B85
1.2 #kis R (B9 S AR5
1.2.1 BEEDHRERT & DL
1.2.2 EEAIGEHR & DLLE
13F¢®
2. AR HEOHEZ R W E N RIRFRRICEE T 55T
2.1 RAREBFRICE TS MRBAGZHROINE - BE
2.2 {75 FERRIL MM o D 3 BRI 1 D B
2.3 FAREARALICE T HREHACTFOUINE - EH
24FL®
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2. BURIECHR DA Z A W /AR B R R AF R ICBE 9 2 1R ET $ 4E4B 158

BT = EVONFI

OEFAZHEDOMUMEZ AWTREE R DRI ICH - > T, FAREMACFHEERMEDICE T 2 ERTEFRDOUN
E2iTV, BEHMERIEMICAWS Z EN RGBT EOBEREZHERT S

OFAHREMICH T HEEBHEROERICA NS Z EAAIRAGENLHEROR L, THROMRNTERET S

WRETDOBIE

O RAREMRICH T HHBRHERLFOUNE - BE (2.151)
FAREBRICH T2 MERAC R INE - BET D,

@ FAFRErRILMh OB DR (2.280)

- RFHREBREMBIFEIRIBRE L ZZONDFARBMEL TOEBIEEFRDOUNE (C
FA BRI MM S DRSS, TEFER BRSSO TEET 5,

@ RARBRAZICH T 3 RGN ECHZOUNE - I (2.381)

- 2280 CEIE L F-FARBAT MM o O EIREE, BT IBESEZ B E X,
FAHREF L MBS RREE EE X SN DEREHFEE INE - BEJ 3,

32



1. ELEfutE % AW /- R BBt R D iRiE S &R ICBI ¥ 5 1RE
1.1 thRMIEDREICET H1RET
1.2 ki (CBI 9 B AR5
1.2.1 BEEDHRERT & DL
1.2.2 EEAIGEHR & DLLE
13F¢®
2. AR HEOHEZ R W E N RIRFRRICEE T 55T
2.1 FARBRICH T HHEBACFZOINE - BE
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Fig.6 Dextral faults (the Oita-Kumamoto Tectonic Line and the Median Tectonic Line) and the Hohi volcanic zone (solid dots) in Kyushu and Shikoku
Islands (Kamata 1992). Open arrows show the present subduction direction of the Philippine Sea plate (Seno 1977). Small solid arrows show the active

strike—slip faults. [HVZ, Hohi volcanic zone; KT, Kokura-Tagawa Fault zone: MTL. Median Tectonic Line.l

Kamata, H. and K. Kodama, 1999, Volcanic history and tectonics of the Southwest Japan Arc, The Island Arc, 8, 393-403.
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OfFBe(2006)1F, FRBERTED R THE
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| S m———
0 40 80 120160200

[FBE(2006) & V) k]

FRESHTOEOEOERFERS &, HBICHERERENILA
ICED > TRLBRDZENDD D, Tz, TEMA KT 2 & H
EEICEh > THERERBITRCAY, SSICEREBICAITTCE
WRL R D, PREBERMGED SIEFLEFEE L OCEEHREBIC
I THERERBIIERL ALY, BFEEEEUEOEBTIEBONEL
55,

[ cemm—— ]
5 10 15 20 25

[E&)1EH(2012) & ¥ #k#)

oAb ICNZ T, HERESEH, SEFEXEE TCohREE
BISH->TH, DIOAERWEELTFIRICHET S, & 2 TlERE
MEEFLT L IE< AL (K17a) oT, EZWLWDIODRRAITEE TIE

W, B17clTlE, REMEERMEE XN TRT A, IO PREBIER

ISia) %S, AFXNELET, FEERFMEORKLEFTIE
DI0AY WL & W) BBEAERIAATEND, 2 T/AY LR
EMEELNERME X, 1DEEE 7L — RO EREEDRE THRET
230, HI1I2EFEMEARD S L — MERTRETEZHDOTH Y,
EHLLHKNZDOREICEL-o-TWBEHEINTWLS (
Hasegawa and Yamamoto,1994; Obara, 2002) ., L7=»'-> <, D90
DERWEITIE, ZTOETIOEEL, > O RIEOEENH 5 &3
ESND, OB INMNITREN EF LDIOAEKL KB TH
AN, RREEHREDO L SIZ, KRB N TDION XL BD DI
BEICIFERTERL, TORICOWVWTIE, EOHRIBRTNKHET
H5,

¥ 17 (a) i #ik it @434 (Tanaka

etal,2004). MEHKEER L P
F—=A 4 —NmTxRY. (b) DO
LR Kl (e) D90 X iR
5 08 ¥ M 98, (d) D90 X M >
6.5 @ My 3 @ 4 Ai (Omuralieva
et al., submitted). D90 % # 7 —
A —WT, HWUKRKKILE=
fiy T, WKL EE x T,
M>6.5 DM % R HTRT.
KFEFEAITBLE714) ¥
ViHEA TS LD S &
BLUEMDI Y ¥ —TRT.

(a) Heat flow (Tanaka et al.,
2004), (b) D90 and Quaternary
volcanoes, (¢c) D90 and deep
low-frequency earthquakes and
(d) D90 and large earthquakes
(Omuralieva et al., submitted ).
Heat flow values and D90 are
shown by the color scale at the
top of each figure. Quaternary
volcanoes, deep low-frequency
earthquakes, and M > 6.5 earth-
quakes occurring since 1926 are
shown by triangles, crosses, and
red circles, respectively. Depths
to the upper surfaces of the Pa-
cific and Philippine Sea slabs
are shown by iso-depth contours
of broken and solid lines, respec-
tively, in (d).

E&)INEA(2012) & V) ki

R, 2006, HMERERBORI DB LEEMBO LI AV T -2 a v EOBERKR, FWRFEHXARMERDB, 49, 227-238.
RANEE - pEE— - RAES - ZHAS/L - MAXC - B - W2 - BEHEC, 2012, KAALHOMBOREEBE— HBREICREINT 42
RET D LA ARTOME—, HFHMEE, 121, 128-160.
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EREGE —BUtEAICE I MERERTRES (2/2) BELAANEE

OOmuraIieva et a|(2012){'i, Emazsﬂ . 130" 132 134" 136" 138" 140" 142" 144" 146 144[?' 1|30' 1|32' 1|34‘ 1]36' 1?8' 11'10‘ 112” 1414’ 146°
HORREEERVTERICDIOAZ L
ZeERL, ZRNZEREEIFASHD
®ZE) %R L TWBAEEMERDI0H R L
ST CREMERRMELREL TWE Z
i L 7=,

O |3 4w D =) E R E DRI AL
BELTHEY, BHRAZIIMEREEDE
Withigs ¢ %,

[Omuralieva et al.(2012) & ¥ $i#%] | D9O(km)

As described in Section 3, a belt-like area with shallow 2 4 6 8 10121416 18 20 22 24 26 2 4 6 8101214 16 1820 22 24 26
Dgolsuis aIS-O Seen_ along the MTLfrom west Shikoku to Fig. 4. Distribution of D90's.v9|canoe§.3ﬂd M=>6.5 earlhquakeg DQO'S'EI'E shown by the gig 10, Distribution of D90's and deep low-frequency earthquakes. Low-frequency
the Kii Peninsula in the forearc side of southwest Japan' color scale at the bottom. Regions with the number of events insufficient for the lower a5 rthquakes are shown by crosses. Others are the same as Fig 4.

" N threshold are shaded white. Active and Quaternary volcanoes are shown by triangles.
where no volcanoes are distributed. l\/loreover, heat flow Large open circles represent large earthquakes (M>6.5) that occurred in the period
H H H H H from 1926-2010. Depth to the upper surface of the subducting Pacific and Philippine
values in Flg 5are nOt hlgh there, which SUggeSt that a hlgh Sea plates is shown by contours. Depth to the subducting plates is from Baba et al. Omura”eva et a| (2012) J: U j:j/i‘;i:’$
geotherm is not the direct cause for the shallow D90 (2002), Nakajima and Hasegawa (2007), Hirose et al. (2008), Nakajima et al. (2009), :
and Kita et al. (2010).

[Omuralieva et al.(2012) & V) $#e]

Lithology might contribute to some extent to the locally shallow D90's along the MTL. The MTL is known as the boundary fault between the Cretaceous
Sambagawa metamorphic rocks and Ryoke granitic and metamorphic rocks (Miyashiro, 1961). This east-west trending tectonic line divides southwest Japan arc into
the Inner zone (back-arc) and Outer zone (fore-arc). Seismic reflection studies have revealed that the MTL dips gently northward at an angle of about 30-40° (lto
et al., 1996, 2009; Sato et al., 2005; Tsutsumi et al., 2007). Thus, the lithology on either side of the MTL is quite different, and the Sambagawa metamorphic rocks
distributed to the south of the MTL might cause the locally shallow D90's along its length. If we look in detail at the D90 distribution (Fig. 4), however, shallow D90's
are also distributed widely in the Osaka Plain of the Kinki region to the north of the MTL, where the Ryoke metamorphic rocks are distributed. This suggests that
the lithology of the Sambagawa metamorphic rocks is not the primary cause for the shallow D90's along the MTL, although it may play some role.

Fig. 10 shows the epicenter distribution of deep low-frequency earthquakes plotted on a map of D90 distribution. Both types of low-frequency earthquakes
mentioned above are plotted on the map. The frequency distributions of D90's for areas with and without deep low-frequency earthquakes are shown separately in
Fig. 8(b). These figures clearly show that low-frequency earthquakes occur in areas with shallow D90's.

Omuralieva, A.M., Hasegawa, A., Matsuzawa, T., Nakajima, J., Okada, T., 2012, Lateral variation of the cutoff depth of shallow earthquakes
beneath the Japan Islands and its implications for seismogenesis, Tectonophysics, 518-521, 93-105. 43
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