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M X(k : R
(k) () T I - =
7.0 10.0 12.56 3.33 1.11 4.44 12.56

X AERRIEA(2001) TIE, 2000F SERBAFMEL/RTRR TIIRFETH Y REL R W, BHEZELH

GLEFRWVGEED2EBY THRETEIT-o-THEY,

rERoRIFAMEEAE LR WEAOKELZHL TWD
e, AMELZEGEESTH-TH, MT.0-X10kmDIBE DBREZR OGO E X017 2 H /-4 L,

RS - FIERER - ARER— - BAMEREZ, 2001, K-neti@EEHFe A WIIREIGE X RT bIL &RERRIE D HEE X DIREY,
F26[EME TP AFERZHRRXE, pp.397-400.



1.2 #ehismIc B9 21857, 1.2.1 BHE 0 RRER = & D LEER

HEENOHETRTE ICEA T BRI — BREIEA(2003)

SMAF1IA14H

BEESAEN—EMEL

OBEIEH(2003) 1%, HEB)DMETEFRE & IRIBTISIRDOBEIRICO W T, HWEHRK & BIRERE & 03‘&%5@5%& LT,

WELATICE>TRELBDIAEREST DL IS, HEROLELZRI T’CL\?&&\%EP@EEE%?% HEREE
TEER JL’CL\éiJ@?E*K@@h\ CEB LR ZIT>THY, HRLHEL, OHTE L /o HEEE(C 75&&%?&

D (NEMBAHEICE T2 INERERLFERFEOR) [ Tienssl) Thd,

E) IRIBSHERO X II BB DORBELT, 208 & L TRH.

E} bidT-TEDRERICH L TR/ N TEICTEH T 2 HE,
(T/Ty? (0<T=T)) IRIR S
IRIE S A&AR !
E(T)= < 1.0 (T,<T=T,)
e -b(T-T,) (TC <T= Td)
Tc Td i
ZIT,
log(T_—T,)=0.162M +0.506log(X) —1.421 (32H _EAYY B + 3R EL O HikfhF )
T.-T,=(T,—T,)x3 (GREE O Hikt B )

log(T,—T.)=0.092M +0.607log(X) —0.610  (HLEEEB O Hkigeh5RI)

HEEEE

OSEIE#(2003) 1< & 3 HBIEMT.0, RIFBHIOkMOBAE DM TE0 L5 CHEE NS,
wRen | mEEm | ewmmn | JARE0 | RESKEROREHLE @)
1 X(km) ) i
Tc'Tb T b T c T d
7.0 10.0 6.03 1.25 0.41 1.66 6.03

B E - @BFFRX - REME, 2003,
, pp.195-196.

% R BEARHRICE D GBI OMGRE OMAIIFIE L HERX, BRBREFSRRPM
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1.2 ke ICBE Y 21851 1.2.1 BEE ORI & D E

; . SHM4E1/8148
HRE) DRHETEIR RIS BIERR  — 1 - FI(2019) S S EH AT

OfkiE - [AI5(2019) 1%, @BiEsgRm (Vs700m/sA o) 125 1F 2 HES) O MR & IRIB ISR DORIRIC
DWW, WEREEEREREOREBERE LT, HEXATICL->TEARZIAZIREL THY, JenningsB Ti&
RISk pREMFAMEDOMERH O (MZzAWERK) ETREOEBY TH B,

EA
(T/Ty? (0<T=Ty) IRIR SR
IR S AEHR 1 ; =
E(T)= < 1.0 (T,<T=T,)
In(0.1) (TU
o ToT (T.<T=Ty)
0.1 .
Z 2T,
log(T,) =0.25M +0.36l0g(X) —2.18 (LB LAY B DR

log(T_—T,) =0.25M+0.36log(X) — 1.70 (GEREE O Hk 5t B )
log(T,—T)=0.11M+0.59l0g(X) — 0.48 CRUE=EB o #k 5t B )

Otk - I (2019)IC & 2 #tRMRMT.0, FIFERELOkmM DB E DMGIFRE E TRO L 5 ISFHESI NS,

wRem | mEEm | cwmmm | JARE0 | RESKEROREHLE @)
M X (km) (#) ¢
T,-T, T, T, T,
7.0 10.0 11.01 2.57 0.85 3.42 11.01

RS - MIRE, 2019, MMERICH T 2HWEHORBROBRKFEET L, AEAMETIYR - K& - 201988%, pp.1-10.
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1.2 fGe BRI B4 24857 1.2.1 BT ORERR & D LLER

hES OHEREICET 521258 —Noda et al.(2002)

ONoda et al.(2002) 1, E#Y 1 + THEoNAHEHACHE (REMFABER B ELMEOE AR |
DE, MWEBOMEGRRE & IRIBSIEROBERICOVWT, WERKEFMBRER - ORBRAEZREL TS U ;
MREORNIETRRDEBY TH D,

SH4F1R148
BEESAEN—EMEL

(T/T,)? (0<T=T,)

IR SLAB AR
E(T)= ¢ 10

QL 7 1)

e (T <T=Ty

RiE SRR

(T,<T=T,)

Z 2T,
T, =1005M-2.93 (3B EAY BB HrE IR
T —T,=1003M-10 (GRS DR )

(R E= 5B o kAR )

T,— T, =100.17M+0540gXeq—06

(ONoda et al.(2002) (C & 2 HEHREMT.0, SHEEFEEHIOkmDISAEDOMEIFEIT TROL S ICHESI NS,

e | SRR | L4 MBSO | FESSROERNEL @)
RERR | Cmm | SRERN ) geemm)
Xeq (km) T Ty Ty T, T,
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&

3th R Eh oD kG R ] (< B9 B & Al R 0D 55 R 5 D kgt R ) D LR
OBUEICR LEMBA ST 5 &, Noda et al.(2002) U5k BHE DREBRAH 5|

IR ICABE L 7158 OEERE 1L, BMERTIONEERBIEEEI NS,
(ONoda et al.(2002) icE D IRIEAFRIIMOERR L V) bvEEOMGEFRIPRO S o T35,

W ERIEMT.0035E OIREIB DM FE BT 2 ZF R DLLER

3, =EHBE

2.57 4.49
1.25 12.59

i

#HHAIZA(2003)
— {£B - [IF(2019)

&1 5 (2001)
— ZRMEZA(1999)
JEAG - K% (1994)
Noda et al.(2002)

B ()

) RIESKREIZIRAMBOBETORLER A0 E L TRRLTHY,
DO EEE () 2R L7 CAESBIEERERS R O EMERER % 10knTRR)

20 25

30

RERDmES

SH4F1R148
BEESAEN—EMEL

ICERB T NEHEZ
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1 2 %L%JLHTFIEﬁ B@?’%ﬁs‘&ﬂ/l 2 1 E%T_:E@%:t%ﬁ_tc\: @JZIZE)L *[ME].H 14E
Noda et al.(2002) o $i$:i¥ e D 5% & D R=F 1% HEABNES

(ONoda et al.(2002) Ic 35 1 2 {0 X 1,

CEICRL=REMIEHN(1999) CRon-MEDBIEFMICERT A IE52F HEZEICAN-FRTHER
(FEg+ o IClHYTBRX) ELTRESINATEY (TH) , #HEREAPRDICE@mSIND

- EBEOITOT—2 Y MMSEBEME (BROICM=Mw) 28A7RELTRRINTEY,
AEFRAE GRIEAKE WEETIEERAICM> Mw) 1233 L TIREGEREA RS ICFHESI WS

ZEnn, SEIDZEREARY MILOBERMERDIREBSEROEXREICENTIE, toREIALEEL T

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 & *» ’/,’% 3
I - . §
& 5.0 £
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)
FEMIEA(1999) o1 b 1 11
B (F19) 3 4 5 6 7 8 ZRRMIZH(1999) & V) #k#r - —EBINE

ZREIEA(1999)IC & 28BS OGS & HERBEM E D% OKFH)) -



1. ELEIAE % AW -2 Bt R IR DO #RIE SLI& IR ICBE T B iR
1.1 thRMIEDREICET H1RET
1.2 s ICBA 9 B4R 5T
1.2.1 BEEDHRERT & DL
1.2.2 EERAGEH & DL
13F¢®
2. BRIRH (A Z AW 1R RIRERICE I S 1R
2.1 RAREBFRICE TS MRBAGZHROINE - BE
2.2 {75 FERRIL M o D 3 BRI 1 D BEEE
2.3 FAREAALICE T 3 EHALFOUNE - BHE
24 F L ®
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1.2 MRS CBI 9 21857 1.2.2 REDVRIEGE Sk & D LB %MELHME

E s OGS ORET ICA W 28I FOYNESRHE EREEHEE

OBRZHBELTRET 2HEFHDS L, [L2ELEICERTNEHMED] HYOERHARFOMERREICOLT
RN

Ol2lBTRLI-E B Y, HMESHOMGRREITERNICHERELER L OIERLBERELGHSD 2B E R,
TRICRIFHICTEHRARTHFZNET S,

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

B KR A EAN DT AT BRI 2 D, TR D RIS TAEMRAME OB EZHFEINET 5,
G, BAMRIE, HEOFRVUEFOZENSENLTVEEZ ONSKIK-netOMFRRFENRE L,
FFZIFERTZ I o NS BHEDOZEN S TN TV D RHFITKR <,

SRR OUNE SR

[2ELBICER T NSHEY] TREINIMERKRLLT,

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

ER R - BREFEEEE L, BRIERE10knLIA DR % INE

KB TTARIRENMEON TV DIRFZNES 2 2 & 2 BRICR/NEREZMWL.0 & RE
(EEHBICERINE [BREFELTRET 2HED] ICHT2RTBET THREIN TV I HBORIRELREL)



1.2 MRS CBI3 2185T,1.2.2 REDVRIG Tk & D LB AMA%E1B148

INEL7-H#EY X b BELABHEE

OREL7MEY X b (BRERLIOMUATHEAZHENEIF I N TV S AEMRAME) EERSHZRT,

No. (— :ﬁsﬁﬂ% S B gE | BE |0 Mw

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 327417 130.8087 | 11.39 | 6.1 A

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

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|126 | 0 |13 CENTRAL NAGANO PREF 36.3772 | 137.9725 | 10.38 | 5.1 hd b e e

KERT — R ER[RTRUF-neth H51997F18 ~2021488, BREI20knlEL (RRTICL 21E) ZHH,



1.2 frfec iR (CBB 9 21T 1.2.2 RERAIGC R & D LI

INEE L /-8R =

OWRE L 7= m B3R (ERIEEE10kmLIN CHEHRR NE
EBHHZFEARIE SN TLWRER L) & 9&&@14%551?75:7\
FHASA BE TRE VSiEE (m/s) | #illS hi-thE & EpEs
CHBH14 | $kF | 35.7342 | 140.8230 2330 No.15 : EE5k25%#10.0kn
HRSHO6 | CA [34.9137(132.9123 1650 No.12 : 2B s EEH#5.0kn
No.7 : EEsRESHET.Okm
No.8 : EsE5HE1.3km
IBRH13 | &#k |36.7955 | 140.5750 3000 mgﬂéﬁgﬁggm
No.20 : B REEEES.4kn
No.22 : FEREEEE3. Tkn
No.11 : ZEsEE8#5.6kn
IBRH14 | +F |36.6922 |140.5484 3200 mg%géiggzggm
No.20 : Z2 s E8#3.9kn
IWTH25 | —R37 | 39.0092 | 140.8638 1810 No.5 : EEEEgE2.5kn
IWTH26 | —B85 |38.9690 | 141.0013 680 No.6 : EEsREEHEO.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 : EsESHE3.6kn
NGNH18 | BEM |35.9324 | 137.5950 1300 No.21 : FEREERET. 2km
NGNH31 | &/ |36.1184 | 137.9389 1100 No.9 : EEZEEgE7.okn
NGNH32 | #\A& |36.2578 | 137.9898 1340 No.9 : EESREEHES.3km
NGNH33 | 43R |36.4598 | 137.9637 1100 No.23 : SR EEE#9. 2kn
NIGHO1 | £ |37.4272|138.8876 — % No.3 : EsREEHE2.5kn
TCGHO7 | T Li7 | 36.8817 | 139.4534 1870 mgbgﬁg&g;m
TTRHO7 | B4 |[35.3649|133.7486 2120 No.2 : EEZePEa#1.0km
WKYHO1 | J&)Il | 33.9804 | 135.2122 1580 No.10 : FE 2582, 3kn
YMNH14 | #87% |35.5115 | 138.9675 2280 No.13 : B s EEE2.6kn

XPSIREZEEL TLW e

40°

36°

34°

32°

fl] 415148
EREENBE
138° 140° 142°
' Ve d

4
T =
138° 140° 142°
130° 132° 134° 136°
" L : +36°
g?” Mot il
¥ et /";”“’/, © At
o /// Bt e
A N a4y |
7 M// PRV
oo o0 ey L, R g
g SN S £ R 2 ¢
. s g gy ’ii o ﬂ{;-g\‘ ,// A A
N T, @ 0 km
éz.;. i’;‘i /"’,,_t ) ! —— —
_5/5/) 3 ~y 0 100
v ;;f?
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1.2 kGRS ICBI S B 1R5T,/1.2.2 REUMERE OB SHI4E1A14E
EEHRFCER DML & Noda et al.(2002) IS D < #RIE S H&HR D LLER FEROAN—HEE

OUREE L 72232278 DO IR E L R 0 ikig % E 21, L, Noda et al.(2002)(CE 2 Z [M7.0-XeqlOkm]
HHREL-IRIBEEIREEREWERE RS, 4f, FARBMOMEMEZRREDOVS2600m/s% B F X,
WEFME DO AN KREANMEEBRMEY (Vs2200m/sLl L) 0RGEHFZHME LERESE L L TRT,

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

Noda et al.(2002) D #R1E &1 & 5
(M7.0-Xeq10km)

o 5
lul:24 @
0 10 20 30
Kl (1)
Vs2200m/si E D EeEx
o o
I ! I
0 10 20 30 0 10 20 30
Kl (1) Kl (1)
KB fniEE

) BESOMGRE AR T IEAN D, [IRFOEBRICEODZHE L KRB LHOSHOEZERL% REBLIC L T2EHEON % /ER,
ZDH AT, BHARHKOBETOIAE Y A Noda et al.(2002) DIRIBEMEIEDBE ORBKZITIEE Y, D, IHENYELEDK
FENMRIBEEIRICTIEIND L5 (1T, KFE - BB TENETN—RICHFAEZAEL TWSE, ZD7%H, Vs2200m/sLl DA %EHE L7-52
FRORHAE, BT LE, RESEFEETIGL TRV, WINIZL THEREIOMGEERENoda et al.(2002) DIRIE IR D HHE L,
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1. Bl AW IREB R ORI S8R ICE T 185
1.1 #EREDREICEAT B85
1.2 #kis R (B9 S AR5
1.2.1 BEEDHRERT & DL
1.2.2 EBBIFCER & 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 M o D 3 BRI 1 D BEEE
2.3 FAREMALICE T HEEHACTROUNE - EH
24FL®
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13F&®H SHM4E1R148

LBt Z AW AREBEIR OERR IS B 1T B IRIESBRMOREICOWVWT (X&) BEREEH—EEE

[1.1f]

O [2EXBICEBIANEIHES) | CEEINIHMERBICEL TUTOKRFEZERELI-EZA, RAEREMICE
L\'C*E—EFEKZ’\7 FLOREBHEREDIRIESEIBBEDEREICHT-> TMT.02BEELTWB c‘.‘.liﬁ‘]‘ﬂ']’(%%

- B4 (1998) 1C L IE, M=6.5&6.8DE THIEIMEWE & OREE A B 2B O RERN LML,
3 BAESNICM=650HEEMZ6.80OHETIIHEFHAELR S,
- FAREFEIOMEREBE S & B E AN,
 PHRBRANTEE S M HEREIEIMWE.IZETH B,
. PERTBRFEDCRE LS A E D RESEE A B AL

FHREBIOIEICH T AMT0DMEDERAERE T AR L L_TEVE TN,

[1.287]
OEEOMGREFICE L AT R Z2ERL7-& 25, Noda et al.(2002)IcE2SZE [M7.0 - Xeql0km |
M HEE L -#ERRIEROICRESNATWS,

O BEOBRBRAL O (1.2.18)

BB, S, 2ELBICEE T NS HESEMTEICET L7258 O MR T
6§ HTIOMREERGENEBE I NS,

HEEBFARY ML OBEE R OIRIBEIEHEDIRTICH W TIEL, Noda et al.(2002) DR D = 1%
ﬁm%i%aﬁot YL EFOREEBARCEHMES N, RTVARBR LTS,

@ MR LB (1225)

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

(£ & 8]

OUELY, FARBMICE T 2EHBMBEZABWEEREROIERICH - > T, Noda et al.(2002) &S <
IRIESIRIMDFRESRMF & LT IM7.0-XeqlOkm] Z#ALE=Z L3, MEBHREFLOBSHISRTFHNTH S,
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13F&®H

[£&] #ERIKE (M7.0, M6.9) DELIC & 5 HEETHFRHE D LLER

=L

AxX AE

Oz#E L LT, BHERKFICNoda et al.(2002) I2E D E [M6.9-XeqlOkm]| A5

O [M7.0-Xeq1Okm] H*5E&%E L -#EHEIOAIPRS Lo TWB I LHHERTE S,

B Noda et al.(2002) Ic& D  IRIESIZEORIFHE(L D LLE
(MEHRIEHM6.9DIHE L MT.0DIHE & DLELE)

HhE s %g%ﬁ SRR ﬂiﬁﬁﬁfﬁg’b) IR SRR ORFNZEL ()
M (*I}) MNEIJT AT, 4
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

1

R

—M7.0 - Xeq10.0km

o/
0 10

Bzl (s)

L 7 IR AEHR & DR & TR T

ELERGIAE 2 AW e
R R IE DIERKIC
BT HiRIESR R E
L TERE
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1. LB Z AW /- R R IR O #RIE S I&IRICE T HiRE
1.1 #EREDREICEAT B85
1.2 #kis R (B9 S AR5
1.2.1 BEEDHRERT & DL
1.2.2 EBBIFCER & DLLER
13F¢®
2. AR HEOHEZ R W E N RIRFRRICEE T 55T
2.1 RAREBFRICE TS MRBAGZHROINE - BE
2.2 {75 FERRIL M o D 3 BRI 1 D BEEE
2.3 RAREMEALICE TS HESAFKFOINE - EE
24FL®
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2. Eﬁiﬂj%ﬂ%&@fﬁﬁ W R R R ER (SRS I B iR ET AF4E18148
BiToHIE SEL LA HET

OEBAZHEDOMUMEZ AWTREE R DRI ICH - > T, FAREMACFHEERMEDICE T 2 ERTERDOUN
Ex21TV, REMERERICAWS 2 &AW RGO BERZHERD T 2,

OFAHREMICH T H2EBHEROERICAWS Z EA ARG BEANRZHEORITIL, TEHEORNTERT 5,

WRETDOBIE

O RAREMICE T ZMEERBEFOUNE - ZH (2.151)
FAEBRICE S 2R ERE INE - BET D,

@ FAREMIh DM DTEE (2.280)

FAREBRCHBRNENRIREE EZE X oN S FHRBEMEAL TOHEAEHFONEICKILD,
FPHRBALMMQOERSY, ©EFEROCEEFTEZ D TEET 2,

@ RARBARAZLICH T 3 RGN CHZOUNE - ZHE (2.381)
2200 CERELLFORBA UMM OERSNE, TREERVEBREEZEEZ,
PHFEEBEREWBFUEARIRE EEZ ON L BAIRK T2 INE - BET 2,
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1. LB Z AW /- R R IR O #RIE S I&IRICE T HiRE
1.1 thRMIEDREICET H1RET
1.2 ki (CBI 9 B AR5
1.2.1 BEEDHRERT & DL
1.2.2 EEAIGHR & DLLE
13F¢®
2. AR HEOHEZ R W E N RIRFRRICEE T 55T
2.1 FARBRICH T HHEBACFZOINE - BE
2.2 {75 FERRIL M o D 3 BRI 1 D BEEE
2.3 FAREAALICE T 3 EHALFOUNE - BHE
24 F L ®
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2.1 FARBATICH T 2 BB ZCFFOUE -

RAREBFROMETERE

WitRASREMER (RER - FIKR)

A Hl g3

)

1= B Z

| ,

SM3EIB10H
EASAEREE
A= R HAR
Athes | 1975~1982
Biisa | 1982~1994
Cihg | 1999~
- Al Bl & Cit &
]
(m) | et | wE | wEE | wE | wEE | wE
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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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BEEE -BUtRAZICEITIMERERETRES (1/2) BERTANES

OfF$e(2006) 13, FRBERTED ©FE THE
FEBTRIDENE L THY, BtEDIIHE
REBOBWHIE TH S,

OEBNNEN(2012) 6, HRBEEEIH > TR Heat Fow (mWie)
IZDY0ASE VB AR TS B E LTHY, ™40 50 120 160200

BRI MERERBOEVMIETH D Z e N
XFFEN D,

(19}%(2006) &Y ?ﬁ*’#] . u‘ ¥ 17 (a) i #ik it @434 (Tanaka
FRESEMEOECOKRTFER S &, HBICHEREREH LA D90(km) : ot al., 2004). Jb itk B i Bk % 7
ICED > TELBDBZ ERDD B, * 7=, mEH S T 5 & B | m—— ] ; ‘MS‘ F— R4 — N TRT. (b) DO

5 10 15 20 25

RBRICADY > THERERE LAY, SoICEKREBICEITTHE e -
DR 3%, PR\EJIHEDL SIRFEFLEPEE L UHEFRREBIC G
I THEREER IR 2, RFXESEHUEOEIBTIEIBURL
AN

LR Kl (e) D90 X iR
5 08 9 M #E, (d) D90 L M >
6.5 @ My 3 @ 4 Ai (Omuralieva
et al., submitted). D90 % # 7 —
Ay —nT, HHKKLE=
T, ARSI M IE & x T,

M>6.5 DM % R HTRT.

KEFERASTBLIE714 ¥

[E&)I1EH(2012) & ¥ #k#)

oL Icnz T, MNERAS, HSIRFEE X TOhREE
BISIH->TH, DIOARVWEELFIRICHET S, & 2 TlaHbRRE
MEEFLTLIEL< AL (K17a) oT, EZWLWDIODRRAILEE TIE

W, B17clTlE, REVMEERMEE XN TRT A, I O PREBER

SRS g% S, BERJNELIBT, FEMERKEDOFEE TIE
DI0A W E WS BEELRERLATENDE, T2 TTAY LR
EREEEHE L, 12EBEE T L — FROEFRBEEDRE THRES
2Hm, HI512FEEMEAAD L — MERTEETIHDOTHY,
EBLOEHEKNZOREICEbL-TWDEHEENTWLDS (
Hasegawa and Yamamoto,1994; Obara, 2002) ., L7=»'-> 7T, D90
DERWEE T, ZOETISERED? > OMBREOHIGH H 5 & #
EIND, YIRS NNITEEINLE LDION XL LB TH
AHH, RREEFRO LS IZ, KRB SNTDIOAEL BB DI
BSICIFEBERTER L, TOHICOVTIE, IORIBRIAHNKRET
H5,

YHEA T T LI OES &R
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
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).

EAINEN(2012) & W iR#

FRER, 2006, HMERERBORINHBLEEMBO LI AV T -2 a v EDOBERKR, FTWRFZHXARMERDB, 49, 227-238.
RANEE - £ 5E— - RAES - ZHS/A - MAXC - B - W2 - BEHEC, 2012, LAALHOMBEOREEB— HBREICREINT 42
RET D LA ARTOME—, HFHMEE, 121, 128-160.
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ERSE —BEAICE 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°
HOHhRESHEAVTHEIRICDIOA F L
ZeERL, ZRINERSEI TS HD
®ZE) %R L TWBAEEMERDI0H R L
ST CREMERRMELREL TWS Z
i L 7=,

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

[Omuralieva et al.(2012) & V) $k#%] . o D90 (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) Gt U j:ji)i:’j_fy
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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