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Detection of seismic anisotropy from low frequency earthquake

AR T e
ISHISE, Motokd* ; NISHIDA, Kiwamu'

VOO R ST
LEarthquake Research Institute, University of Tokyo

HIEEBTARE OFFZ LIRS, @ OHIE &SR F5 2 B4 RiRENIIG: (Ra—#iFE) MHAWTHRAEhTE T
%. DU EDTHBHEBEFHBFEMEINE, Aa—HEOENM TRLBEFHEOEVEHRTH Y, Mo Ao—HizE & fH)
U CHFZERIIC BT 5 2 e A5 N TW3 (Bl Z1E, Rogers and Dragert, 2003)& 7z, Zh 6 A —HiEE I PEE HAD
T4V E L — MEROFEAMEOERM L #32 X 5 ICHELTHD, EBEEREMEIO A = X LRI, —
O 2O —HEEENOMRIZ ) TR, L — MEFRMEOREMERMBEOMIEICL BEEAIBEREE 5T EEZI DN
%. ZTD, GEMESERMENOFE X A = X LICBIT 21783, 2 DIEBIOFERLSK (Obara, 2002) 9 TICE® < #Htis
TNTWAS. UL, INSM6E, HEL TRIAE OBEMEANV R I NTIZWS D (Bl Z1E, Katsumata and Kamaya,
2003; Shelly et al., 2006 ZDFMIIARTZHSHTIEAEWV. ZT T, L, FIEORHICIERICEEREE TH S M
EREAME) WCERL, 20 TREZEMZ L] W BUSM S, Filfk & GRS E R ENEE) & O BE M O 2 b T <
ZlzEtmE LTk,

ZOH—HE LT, KT, FEEHADT v VT L— MERBETRAE Ul MRS ZR5e Lk
FTMERE 2 R LD TZ O ERRERRE TS, CT TV MEFEEE] 21X, KRTHEHROBHRICH ST
W5, ThuF, GEEMEERRMEIOMEIEICE NS MGG TED, ST e UTHRHIE NERREICH
WHENTWA (P -, 2000) fiE-> T, EAWOREITIE SIKAT ) v T« Tz Vg (B, Ando, 1983.
COFETIE, PHRLESTEDDSEDS B, W S IHOIRE) /510 & li# OFLERE A T, B0 A M & 58 S AEdid
ENd. INHDINT A—2IF, ELTKFH) 2 B O AEMHBIGRED & < 52 X 5 Ralfinf &, Kl /5 m o g
ICE>TROENS.

T, BRELFNNROEEGHEZERE T 52MENEEN 585 NIBE GO ZT. &, LUTOMRE,
2-8HzDINY RISAT 4 W EZ—ZHH L THELNTZEDTH .

BN ERE T RO E UTCHEMHBIGREE, HEDHENID LEEEWVAS. LML, AW THENE L it
PR FRESIE B D HIER 2 R & LT R N THEICIR S, BiRFRTIE, HBIRE0.8ZBA %54 X M3k, T0
KRR TED SN, HIEMWHBEOE A XY FETIEAEWICUZRAENMEENTED, ZTOHAMIEHARTRES
X 0.2-04MBETH Tz, 2720, RZEHALOFEMIC DOV TIE, TNE TOMMEN T Thnizd, SHOMEL
5.

EBI, EOVEDDOREL LT, SWAT Y v T 1 VT RO T 5N 5 BT O NEEEDOREND .
COETIRENS FITME, Wi U7 iific 5 2 2 TORGEDOHENN I ED S >72bDERS. > T, K
et b NI, e L AR R DR ENZTENT VS, TDd, RO ZLOm
FTETH, BIRMIORATECOWTORE TG IE, HEHDIE (Oda, 2011 7% E7%2 AWV TIRABD ST P72 #f i
L, BIHEORTEZWHSNCT 208N D%,

F—TU— R AR RE, MRS, ik
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IR 7 L—OREAR 77 R — )V HIEE BTG & FH O Fe RABE B R OB SRt

lk 20144 8-9 H D5 H) . .
Observation of the deep low-frequency earthquakes using deep borehole-seismogra;
network. Activity in Tokai area

ER EHE Y RARENL A f L B RRIA !
SUZUKI, Sadaomi* ; OKUBO, Makotd ; ISHII, Hiroshi! ; ASAI, Yasuhird

! RRHIEE R AT
ITRIES

BB HERPEVZEIT (TRIES) IS FEEEE R HE (LI% LFE EER) ZW25d % 728, 20094F & 0 SRR S v 1
Bz 3%E LB Z R T2 7z, TNOENAICINZ T, FEERMNTFRETIZET (AIST) R 7 R — VR O RA SERL2
Feffibt 7T (NIED) @ Hi-net 81l SMYH Z A &HET 3D (ifk) 7L— (SMY A7 L—) & L. TD3D7T
L—® 14850 T — & 72 fifi - C o T34 Uz LFE OB DUV T semblancdi@ffi 2170, P& Sz
)7L, B ERATE K - i, 2012, 2013) UKD 3D 7 L—W LFE ZWI755 3 2 DICAITH %
Tt TORMRERIC, HifE LFE OEIRED S L/51C 30-40 kmE N 7z i3 7 L—EEBR 7 R — V]
L B E B E R E RO SN, HEEAH D 7 L— (HE+FT7L—]) EMER) LLTHEZZDTRE0hE
EZ, TORERZHE Lz, BB L—i3, MG Seiile GRH& A, 2012 @ 1000miEE D 2 H i
(BYB, JR) & 500m#EREA 3 Al (TRI, HYS, TOS OR7 m—)VESE ST G5 1 7 OGBS TR S N, 77
K7L —b LTHAETTENTES. 20144 8-9 HICHE LFEDWRE LD T, TOHEBETTTL—TINSDLFED
ED X I ITEME N7z,

WEAT7 L—0O2TOBMNSICHEERT (Akashi JEP-6B3 AECE X N, ZHUc X O B X Nz 7 — X I3HEER
DT —ZRN—= AR EN TS, ZTNHOERERD XS T FIETUR Lz, 1. B> Ty >
U VTSN % DT, B 2T 100HZICHTZ 72, 2. K7 FR—)VBIILSO/KFERERO SiEN S £ E
WICHiiZ 7z, £z, ETFEEdESOmMtEZHiZ 2. 3. TNENONEETEZRED U ORERENCAR L, X BICLFE
SRR T EE IR TH B E BIC 2-8HzDINY RISAT 4 )V R—ZT .

ABTFIC K O ME I N LFEEHRO WS, X7 ZF 12— RHPRA (M=0.6) TH5 LFEDS HD 1 DTH% LFEL08
(EEJEIF © 2014/9/1, 15h26m40.77sZ =T H L, 2D UD K7 & E WK DB 2Tz, ZO/HR, UDKO 5l
LFE108D P i & @b N2 IEEEH, BT RWDIRIEE N, ETEWHRONBIEZ O Sk BbN 3R Eh
Te. EMTHIO TRTIX, 752 R/ A XHVNEOEHF BRI O 77 DR WEBR IR T TLFE O 7 )L 2RI
LTS ] ElBoTWED, FRICK LU THEFICE LWVEWSENWT otz ZOMEIE, XD LFEDT Y
FIVZARHBIC L TWSEEFEKIE, 752 R/ A ZXDORNTIEEL, LFEWNA XY b & UTEBNICZEFEL TY
37z, P, S, I—RXEHHWICERDH->TWET LickdtntEbns.

AEE L RIS T e b T — 2 i SEREERAN I ZET O Hi-Net 77— X Zffif] U 7z.

SE Ik

WHERIL - A R, 2012, B0 0%/ H i MG Eia S BT R & i 7 « ¥ 2L MG EFa GBI EIC DOV
T, HIEHEER ALY No.29 (H234: %), pp9-18

BAARE R « RKASMEN « SPERIME - Jb)IE— « REE A, 2012,374&7 L—IC X % SR E 1 (LFE) O semblancéi#
Hr, BREHERPAIZYER S No.29 (H234E ), pp69-79

BARERL « RKABREN « ST5R1E « JLIHE— - REE A, 201337247 L—7% W 7= R R E (LFE) D P« S
B & ZDOBFRENDILH (2), HARMEZZHH TS, 2013FEMFKRE, pls2.

F—T— R REBMEJER RS, TRASR 77 AR — )V BIHIE, 77 L—8Il, & > 75 > A fiftf
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Matched FilterZ: 7% F\ 7z Ph i H AR O GREE JE iR thE oD B #his _
Automatic detection of low-frequency earthquakes in Southwest Japan using matchec

filter technique

Rxfih ek 1
MORIWAKI, Ken'*

LSRG A L
1 Japan Meteorological Agency

KGT TR —ME X O RSENG D i 2 A e ikl 7z SHHE UTR, EBIRVEZRITOEB AR E & L
TXRETHIEA 20 715 LT3 [PhH - ftl (2000)] <G THEA 21 7icid, 19994 9 H~20144 7 H DT
A HARDEENE N 5 7O OESMEE IR HIE A 24000085 5. oL ORFZE [Shelly et al., 200713, FEifE b 5 7 OZEALSE
WMENE L — MERDOTARDIC L D RET ZHECEREOESARTH S EFEL TV, FHUd 2 I ERIEE
HEEE RT3 L3 T L — MEROIRERHEE S 2 FTHEETHDL LEZBNS. LML, TEEMEEEE
HED X 5 7%V ZWERFON B ER D BV DICIRIEHIC K O BT 5 2 eh#EL <, EBIRIVEIC SRR D 5.

Z T THBIN, RINCEEBEE B HE ORI & ERE 21T 9 72812 matched-filter: 7 Para H AN D GEEEE 1zt
IEENCIEA L7z, matched-filterk THW2 7 > 7' L— MCBKGYTHIEE A 2 0 1B E N TV % 1263MHDFER T — X
ZRR U, roBIciE, &INCT > 7 L— b RUEBEE T — 21 U, 2-8HzD/NY FISZX T )L 2 L 100705
20HZANDT Y A— g VIHZEREL, 7> 7 L— b0 SHOMGGERERO 150115 4 BRIOIIE & #EEiE T — &
[ & OHEIREZ 0.05%IA THGINCEI R LTz, 2D, SIFEAT Y 7, 77 L— kT &I THOW =2
(B F v L) OMBREZ ELEDE T, HERBROMA D % B2 A 72 A BRE R IED A N DX
Nk Lz, BRI LTzARNY PO X D FHMGERZSED 2O 7))y Ry —FZ2{1o7. TOfERELT,
20144 7 ALIBOHAR TCERITOMEL Z a7 X D 2 < DIRFFMEOA XY MBI Nz,

F—T— R KA RHEE, matched-filters:
Keywords: low-frequency earthquakes, matched-filter technique
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RS T 3L 3 — & kil @ﬁﬂ‘ﬁh_ &K 2 UREER A PR i B D 2 R N

Spatial inhomogeneity of deep low- frequency tremor activity evaluated from seismic ra-
diation energy and duration

ST B N R R SR
ANNOURA, Satoshi* ; OBARA, Kazushigé ; MAEDA, Takuto'

VOO AR TS
!Earthquake Research Institute, the University of Tokyo

P A Cascadidf DIk HAR T THAET 2 LR BMENE, HEREICRREME (VLF) RAa—2XY v 714X
YMERIAL CIEENT 2 7 L— MERICBI 20T AOMBER TH S T LHHENTNS. ThHDOBHRE, TL—
kB R EEIR OB MO THRET R eh b, BERMERELMSHhOBFREZET S EEZLNTED, Z0D
TGERFE O ERTHS. TNE T, WMENGHOKG RS 5720, MBI ORZER 71 BT 2 2
BAITONTE. LML, MEIORENKE TEEIEOE W, BIEDEMEIC T %72, MBI A
DML DMENOMHUEINEE L 755, —)7, BIGEERIE O 2 k28 U CRHiT S N2 MEhED S Ol T % )L+ —
WDV, L DFRENEMTH > TEIRINTF—RRIIZEL TROLNSARENEND 5.

ZTTAWIZETIE, OLFE LT 0OMBNLEZ E T LB, ZTh 50N TRVF—LiEgEE > haAs
RERET ZH LW FEEFE Uz, TOTEIC K > TRICTER AR IC BT 2 MEH OH O kD LA S T
T ENTE, MENOEES T 3 )L F—Df e & WV o T2l i b OE | s HME rTREE ko 7z, CTOFEZ, FmH
AP THAE LTz 20044E 4 A5 20144E 9 A £ TOMEREENCEH U, MENGEIFREICOW T 21T 72,

ENES T 3V F— R EBOZEMO A 5, P HADH TIRPUEES TIEFFICRKERT IVF—DEH TN TS
CTEMHSMICKE ST, TDT X, RITMHETRID AN L TOIETE &Y, EREMETEEZEY)ICHHMETE 2
TEERRLUTWVS. FRFCHEE X N MEh 3L F— 5 O BRI & 58 T 3 )L — L — b OZEM 046 ORI
5, MEFEESE 2 BEOEBIC KA TE S EMHLMNIC K>, OO, PUEPEERRHEh A TETO X S, T
IIIVF—L—HEL, PORBERGERBEEVEETSHD, ©5 08D, UEREEHSKEETHOL 51, =%
IWFE—L— FAMEL, D OBRRKER S EOEKTH 5. —), PUEEHRO—HoM T, =3+ —1L— MK
WEDODBRREMEIFINEL, FRl 2HEEBLICBLEI ARV S RIERER L. E5IC, AW THS NIMENE
B2 L, HEOKRER VLF OBRMEHKE LIz T3, MBI IIVF—L— AL, H DRk
DEWEEIC VLF OBRNMEHR LTS b o7z,

WEhO T IV F—L— b X, ZOMEIENEEMEFOT A I KEVELDLRRENS. £z, =x)LF—L—1F
IR EHIRE S % LW S BIES R S, MEREIE, YA XK E RO EWMEIDRAET Bl e, Y
A ZHINE L BEFFRI ORI NEI D FAE T 2 I KHITE S T LA RBENS. —/, PHEPEIHSO—REkE, ME)
DY A RN ENE DD

RO EWMEND R ET 2K TH % LIRS N, WMEIY 1 X L ERERIEA T LB LHIRERD S % L IFR ST, 4
FOFERRUTIZ 2N AN E DN D % T EDHE IR T2,

F—T—F: 8, Tx)UF—L— b, fkieRER
Keywords: tremor, energy rate, duration
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MMEEH PAENTE BN 5 W7z 2014FE B2 /KIEAT—A ) v T AN FCDNT
2014 Bungo channel slow slip event inferred from deep low-frequency tremor activity

AN — BT R TR R SR Y AR R 2 R T 2 R 8
OBARA, Kazushlgé* TAKAGI Ryota1 MAEDA, Takutol MATSUZAWA Takanor? ;: TANAKA, Sachiko’ :
HIROSE, Hitosht

U BRHORAHERISLRT, 2 B SR AR IS, 2 e R
L'ERI, UTokyo,2NIED, 3Kobe Univ.

PR HATIE, 74V EVETL— hORBIAFRI LS THEIBEERME) & HHN Ao —21) v A XUk (SSB A
FIFFHCFRETZ T ENMHOENTED, BRIIZFNZTNOYET AV M THAIHEV S ZIF—EORMRTHRFEEMITAET
BEOREGES %5. L TAD, BI%/KETIE T OMBIKD updipfllic BV T 677 ERIME TENIN SSENRAEL, KHCZD
TR L— bR, SSEMICRHEES 2, DX 0 MBhiKo updipflicBE > THETEBIN S H Sk
T35, INET, TOXIEEMN SSEICKX > T MY H—EN2MENEHNE 20034 & 2010F BTN TED, 20D
JEHEAMED 5 20164E T A & TREI N TV D, 20144FEIC EIR SSEORA 2 /RE S 2 MEIOTERIEAR BN, Z0D
%, ETHPERED GNSSERMIC X - T, BN SSEOFAENMRE SNz (E LHIEERE, 2014. A#EH T, TNETO
BIHERICHED ¥, E1%KEICET % A0 —EEIOHEBIC OV THRT 5.

BILKEHEOMENTEENZ, EMN SSEOFERZT % updipfil&, ZFDRERIZ L A EZIT RV downdipfilic/7rhh
5. mfllOMEFEAEERE CAATIRERY 72 0 OMEPRAEMED &, B SSERAERLUNOBEFETIHIZIFEFELLL—
N THERE L, EHEIAOMENEENIFE S HIICE BT —ETH A T L ZER L TS, BN SSENRAE LB, updip
HIOMWMEN DO ADEE L— MBIMENBIETIERILT ST LIckb D, @ L— b SN2 MEEENIE SSE
DIEFERE L AT TN TES. ZO updipITUENEEIN 20144E9)D LI, EH L — F XD &iEFE LD, GNSS
TE 201452 LEH SR SNz, BEREOZRIGEBEIC 2 BEHIENTWS. 2006FE%FIC i MEES) & GNSSIC
ENZZEAVET (EHHFERE, 2010, < </NEBREIN SSENRELT-C & Z2R" BT %, %7z 20094FE XM Eh1EH)
PMEMTEINN U 721212 GNSSIC & 0 R ZEAEN, 20104ED SSENBHICEN STz, DFE D, 20094FEICHAE - 7=
FEEI O, 2010EEHM SSEICH T 2 EITEE L ART T EMTES. &L, 20145 UMBOERIED
2006FEDHR L FE U THNE, 677 EZIHOEN SSEDMICA: U S/l SSEL LT, BHCKRA LIz Lnk
V. —77, 2000FEDHREFEUTHD LT 5L, BEn< 201045 L [EHEOEIN SSEICRET B u[REEDH 5.

ETAT, MEETOMENEHOEM ML > FZ2RBET 5L, BEAKEND 50km LINDNFEE Tld 20034
20104EDEWIN SSEDBZIC M HENEEN DI T 2 EAICH B, DK% 7HEHIAD KL ROZkiZ updipflld
MENC DOV TORMEEL, downdipfiiciZ RS NEW. 51T, TO LY ROZRIZE#KED S HRICIER IS B S
TREILTWAXIICERAS. TOHRIE, BRKEDENR SSERICHIN T/MNIRIZE SSEMNE L, FRHIEE I
B L DORIOMEE RICBE| LI2C LR RET 5500 E LR,

F—T— N GEHMRE RS, Aa—R ) v AR b, A0—HIE, HEVEH, kAR

Keywords: non-volcanic tremor, slow slip event, slow earthquake, interaction, subduction zone
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Elr;ﬁ%ﬁb:n;sb‘%?@fiﬂﬁ%?r - ENEtZ e 7 L — FEFHRE A o —HiEE D BRIHE
)4

Long-term ocean bottom monitoring for slow earthquakes on the shallow plate interface
in the Hyuga-nada region

(R fse s BRI HENG L L B L R R 2 MR EE L A Y EiE PR R — Rk
YAMASHITA, Yusuke'* ; SHINOHARA, Masanab; YAMADA, Tomoaki' ; NAKAHIGASHI, Kazud? ;
SHIOBARA, Hajimé ; MOCHIZUKI, Kimihiro! ; MAEDA, Takuto' ; OBARA, Kazushigé

VHRGURSA RIS, 2 W7 R KB B A SR
IEarthquake Research Institute, the University of ToRy@raduate School of Science, Kobe University

JUNKTZZOHWA#ETLE, Aa—HEED 1 DT H 2 REAEKE B HIE (VLFE) ORENSNTH D, FICTERATEE)
HIEKD 1 DTH % T EHkE LD S ST/ > TV [Obara and Ito, 2005; Asanet al., 2008] it Tl&, 20134
IR EHIEERHC KB E EBNC X O, VLFE &I A THRAE I 2 REUKEEMEID I 2 5, 71— MR
THRAET 2HRE BB & K S Blie~ 1 7 L—2 a3 Uk A1, Obara, 2010 HiD Z EMWWIH THL MM E N
[Yamashita et al, in revision] 2013FOMEEENE, VLFE {G8) & ZORHZEARL —HLTHO, TL— MR
H8O ETSTE Y — RHICHRBNZME) & VLFE OEIFRRICE LTS T e 5, T L— MEFREICIBO T S Y
7% SSERNFREL TWVE T A RBENS. LA LAEDS, HEHENITWIEE TORMN SSERREL - HED LS
5T INFETHEHEBRIIN TRV, T'L— MEFEET COEME) - VLFE - SN SSEQHRFEIIc K >TTh
S5DAN—HEOMBRZHLMMCT 2 T ik, HEZME S IEERERIE, FHCRENTREEINSEE ST 7ihvoR
KHEDORT Vv )VFHIC L > TEETHS. TOXIEERDOE &, GRS AEVIZE T8EiE T 7 R HER
SWgeyay 7 b CBT B EEEHESR E LT, Hm#icky 2 An—HEoREEKE=421 > /% 2014
EIAXOBB L. & 1 H OB 2013FEO(RERMENEE) 26 L ICHER L TB O, BTN E i i
Gt 76 LRI R IR U T LG EHIEER T 3 B DR 10B THEIKE N TV 5. 20154 1 HICIRFIDOEI AR Z 217
W, 1HOWwEBIHESR ZEIN L, 4 108T I B W T RIFREERZzBiSd 5 2 e TE . SHMp, 20144
6 H 1~3 FICELAREN THREMEE 4 E) & VLFE OTEEIN D O, g EHIEEEE T — X Ot S BB e i vE & 1
20134EDIEEN K O IR T TRE L TV T EDHLMTE -T2, LA LAEDS, SEIOIEEITIE 20134EDME)
WEICRONIZIPARRS A 7 L— 3 YD FARINEITNICB O TR TE T, ENFTHRA 5N 5 K 5 7% SSEXNFE
LTWENESIMNEESDETAHLN TRV, H2HEOBIHITIE, 2014F N5 DBE%KIKE SSEOREZ 5K A,
TR E TEINMEZ L TRRAZZ T > T0a. B1%KETO SSENARINCHEITS UL, 20034FE & 20104EIC R 5Nz
VEER SSE & 10 VLFE O EIIAR LIS [Hirose et al,, 2010)0 UL C B aTREMED K, 7 L— MEFUEESICIT % SSE
ZEOIIEEORFZEMZ L ZF IR Db LR ENS.

F—U— Rk A0 —HGE, Hinl, RIAEEE=2Y 7
Keywords: shallow slow earthquake, Hyuga-nada, long-term ocean bottom monitoring
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201 14F BRI EEIR I AR U 7 RS M OO AR B R s _ :
Very low frequency earthquakes in the shallow Nankai accretionary prism, following the
2011 Tohoku-Oki earthquake

A BRI R T R R e R e BR !
TO, Akiko'* ; OBANA, Koichiro! ; SUGIOKA, Hiroko! ; ARAKI, Eiichiro! ; TAKAHASHI, Narumi® ;
FUKAO, Yoshid

U RIS B TE RN

1Japan Agency for Marine-Earth Science and Technology

A large number of shallow low frequency events were recorded after the 2011 Mw 9.0 Tohoku-oki earthquake by the cablec
network of broadband ocean bottom seismometers (DONET) deployed in the eastern part of the Nankai trough. This low
frequency event activity was intense for the first few days after the great earthquake and gradually decreased. Signals of tt
events are most clearly visible at the frequency range around 2-8 Hz. Some of the events are accompanied by a very lor
frequency (VLF) signal, which is clearly observed at around 0.02-0.05 Hz. The magnitude and source duration estimated b
waveform analysis for one of the largest very low frequency earthquakes (VLFESs) was 3.0 "3.5 and 17 s. This source duration i
extremely long compared to ordinary earthquakes of comparable magnitude. These newly detected VLFEs are likely to be norm:
fault earthquakes located at shallow depths within the accretionary prism, in contrast to the previously reported VLFES that wer:
explained by a low angle thrusting along the decollement zone. On the other hand, the low frequency events with no clear VLF
signal were previously regarded as being low frequency tremors (LFTs). We show that events with and without the VLF signal
likely represent the same phenomenon, and the VLF signal is only observed when a large magnitude event occurs near the stati
The waveforms of VLFEs are characterized by the coexistence of long source duration and high-frequency radiation of signals
and such features were previously explained by the co-occurrence of shear failure and hydrofractures under the influence of flu
brought into the decollement zone. Our result indicates that the stress state and the mechanical environment, which promote t
occurrence of VLFESs, exist not only along the decollement zone but also in the shallower part of the accretionary prism.

=T — R ARFERRE), RIS, rE b5 7, ik

Keywords: Low frequency tremor, Very low frequency earthquake, Nankai trough, accretionary prism
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e mﬂ@)ﬂ’(%\é‘i U 7oA R I A S (R R T Eh

Low frequency earthquakes associated with a very low frequency earthquake in souther
Ryukyu arc

kG AR g =il NV B T2
TAKAHASHI, Tsutomul* ; ISHIHARA, Yasusht ; MIURA, Seiichi' ; KODAIRA, Shuichi' ; KANEDA, Yoshiyuki?

LR SRR RS, 2 R
1JAMSTEC,2Nagoya University

FERNE 1—5 27 7 L— b OFEERIC BT 2 BT, FERBEICHBWT T 2 U Vil T L— RIS I A
ATV, T OHIETIZZEORTE I (Ando et al. 2012y 21—V v 7 (Heki and Kataoka, 2008pF4: S
é’h’(b\% O HEER LR Tl RIAE OZEEWZE TralE b 5 7 JREMEN St 7 ny 2 7 ) O—BRE

BREROMm A OB o « NGRS SR ORI -0l FASIE, (KERHETEE) 7% & 2 RIS 5 728, SIS OGRS
(EIJIE &Yﬁii{ﬁ)ﬁn+bu KB HIRMEEBIN 2920 Uz, SIS Cld A Bt = o k& B =R T 2 -V € 6 Bl (i S -
ZRME - AHE - RS - BB - RS ZaE U, FE I RS HE m i BRER I 3 K Ol & 5 7 rEgic
30H/FE Lz, OB A \ELFEEHET—DOKE R EN A L, B0 L EHIER T X 0 IHE R
TTFIVIES NIz, T OBIREFEOFRAERC, WEKHER TG 2 AT MUz & D 2 FORJE R hE
(LL'F, Events-A,B HEHIE N7z, Events-Ald, H{EERHEDOFAEERITK 20700 R LA L, sBUS &
S5Hz LU Chkilki i hY 60seciith & W o K2 R U7z, —75 Events-BIGEHKERHEERRE D H 1Y 3FIFR D IR UFREAL,
2 DA XY MIHREFRERDY 100sed, ETH -7z, Events-BOHBE T 273Hz LT, @A (>5H2) Dl
#2id Events-AX D /N E WA R S5 N7z, Events-BOREERIEIZL S LD AVRIHIRT, P S ORI REL O T
IS X BEFRECIINHETH DN, WIE MR EH S Events-AK D BIHANCHRT % L EZ BN, Fiz Events-ADHED
MOHIEITER RO EHIERT T PEABIN S N, JEPHOBIH D STELER & b8 TERREZTo iR, A
HH R /5 O Forarc basing g3 DIRE 157 20km{\BETHA LIz Ehnh o Tz, MEEHEEORR (Hsu et al. 2013; Arai
etal. 2015, JpGUH 5, TNHEDEFIZ T L— MEFRAPIICMIE L T3 EEZ 5N, SBRIyANO— T HERIE
ZERE U217V, S ORERHE O ER R0 E S & OBIRICOWTEHEL KRR Z5HTH 5.

F—T— R AR BE, FERN
Keywords: Low frequency earthquake, Ryukyu arc
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@%ﬁfﬁﬂﬁﬂ(ﬂii’@ S DR K CALETRE SR D RS

Development on a method for automatlcally detection and location of very low frequency
earthquakes in Japan

A [ 1*
ASANO, Youichi'*

b B AR AR e
INIED

B SR ARANIZETClE, B R HERTIIE Hi-net I HFRR S Nz @R EENLEEF LSO 7 LA ITIC X - C, (ZIFHT)
T ORGSR B ORI & B ERTTR> TE e [l Zd, mmmemjam&%iﬂiﬁmm%%(mum
F iz, ETIRBNOEBEIE R MEE T > 7 L— b &I 3IREHBENTIC K > T, XOREDEWEOHEE & ]
BELxotz. BETE, HEED 2 A XY MNEUTOWRICHEZ M % 728, BiEOBRIAET LA DX 5 1% BT
FREINZD. UL LEDS, TOMNEL X7 LARO—FTH2 T M5, MEtEEICIT 2 LA EEi
H F-netd X 5 ICBIAS A8 w UBEWEAICIE, ZEEINETA ) T 2V I K BRI EENE T DT [
# - fth (2014]. ZC T, ARTIEZ DR K DFEHMCEN, BB X OCMEREEON R Z G 5.

ARFZECIE, J\EILFEE CREE I ETRIN S - 72 20144 11 H 29 HD F-netidit#1%EF - fth (2014 D )71k TR
Wl F£9, N2 RISAT )& — GEEHEE 0.02005 0.05 HD I XA UMOBIC, EFlsHRIE & BEHEIA XY b
GEE OHIE 17, HBEERIE 6 ) O bV HiCEkIE & O AR BN S SICFHMET 5. 2 LT, EEE
IS B 2 FH EAHBENE DA R R 2R % & e8I, HHEAHBIBIE OB SR T OAHZED B ARHA N b
DONEZE 7V RY—F THEES 5. RN 180 LUNDEED 7'V v R THMHBARED BIE 2 2 72355121,
Fl—A RV b &R UCTEIHBRED R K &85 7)) v RERIE L, TOAXRY MCWT % mwa i BRI « (iE%s
W UTz, Fiz, BELZEHARY b6 UeRBMmICEE L TANY R E N iGEicE, BEANY Ry
5 100 kmAICE I ENTe A XY OGS, BRI RARDE DZFEATL. X HITKRET - fit (2014 T, &
R SOREHEE 2 I D T 7261, FBMREUZ RT3 2 WA & Z OERTORFERIC I B IEEORIELL 7 SINFLE EHE L
T, EHOBNRICTHBT S SINEADVNEWARY FZRELE. TORMICX T, BISR TOWREEOEERZ]
JEDBEFIA N FEREL T EEDEDIEHRENS Z LN HFENS.

fRFTOFER, 20144F 11 H 29 HD 128h 5 18KFEEIC AT T, EROBIREERE KT L. %ME®%<uEm
BOMTHRELIZANY M EHEEESN, HEHMRIC K 2 EEOFERZIIEE PG LRV, LM UaEDS, (ZIXFE CRERHT
EW%$%&E$%&@%E&%&E§%%4Ny%%%ok.:h%@,ﬁbﬁﬁuﬁbfﬁﬁéﬂﬂ4«/b&®
HEfTh SR ENTzARXY N TH B, BISDNDIROCEEGEE TIE 405 5 BlATOT 2D, MiLES &
G BANY FSROREENTZFEHA XY MSOWTEFGHBBREDEWEZ & DTV EAREREEZ NS, &
5IC, JPERIRBIH A & AEET O/ (K 350km) ICIEBIHI SR RN e o, BREOEERIIAE C O 2 W ANE
DLREOERTHS. TODH, T SINEIZIEREOME A0, HERELUTERE SN AR M eHRTEk
otz ehmh-iz.

DEoZ s, aHt, BRREZRRS IICIE, FEHEBIREZ IR & U TRERE Lic A XY RO 5
B SINEEMENA RV N ZBRET 2 51ETIEIA T TH Y, IEHEORLERLINED T Z A #E T E ORI B BUCE D AN
5T ENEMEEZENS.

F—T— B POEE, BB, MEE

Keywords: very low frequency earthquake, automatic detection, automatic location
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Detection and mechanism determination of VLF earthquakes in the Guerrero subductio
zone
Detection and mechanism determination of VLF earthquakes in the Guerrero subductio
zone

MAURY, Julie!* ; IDE, Satoshi
MAURY, Julie** ; IDE, Satoshi

LGrad. Sch. Sci., Univ. Tokyo
LGrad. Sch. Sci., Univ. Tokyo

Very Low Frequency (VLF) earthquakes have been observed with tremors in a few subduction zones suggesting a commo
source for the two phenomena. However to investigate more precisely the relation between these phenomena, VLF signal shou
be looked for in other subduction zones where tectonic tremor occurs. The Guerrero subduction zone is such an area whe
tremors have been consistently detected. Following the method of Ide and Yabe [2014], by stacking signals in the VLF banc
between 0.02-0.05 Hz at the time of occurrence of tremors, we confirm that VLF earthquakes are also observed.

MASE experiment data from 2005 to 2007 are used to determine the location of tremors and VLF earthquakes. They are foun
in two places tremors are detected, the southern transient cluster and the northern, more persistent, cluster. Both are locat
near the flat part of the subduction interface. This seems to confirm that VLF earthquakes are produced by shear failure ne:
this interface. The VLF signals are then inverted to estimate the moment tensor of these events. Due to the linear geomett
of the MASE experiment the mechanism is not well constrained but one of the nodal plane is generally nearly horizontal in
accordance with the distinctive geometry of the subduction and the slip direction is globally coherent with the convergence
direction. Moreover, the plunge of the P and T axis are well constrained with values of abbutdfing a constraint on the
principal stress directions.
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T AT T 4 TIRFHARRNCE T B A —2Z ) T AR b DJLFIEER AT MU
Broadband source spectrum of a slow slip event in the Cascadia subduction zone

TTE BH+ '* ; Houston Heidi ; Creager Kenneth
TAKEO, Akiko!* ; HOUSTON, Heid? ; CREAGER, Kenneth

LEHpE AR, 2 T2V b R
'Hokkaido University?University of Washington

Slow earthquakes have been discovered in various time scales: non-volcanic tremor at high frequency range of 1-10 Hz, vel
low frequency earthquake (VLFE) at intermediate range of 10-100 s, and slow slip event (SSE) at geodetic time-scale longer tha
one day. Since these phenomena occur simultaneously, tremor and VLFES can be regarded as the high frequency compone
of SSE. Based on this idea and to discuss the source time function of a SSE for the first time, we estimated source spectru
of Mw 6.8 episodic tremor and slip (ETS) event in the Cascadia subduction zone in 2010 from tremor band to the VLFE band.
The source spectrum in the tremor band can be simply obtained by correcting the effect of attenuation and geometric spreadin
The source spectrum in the VLFE band is more complicated because the signal-to-noise ratio is about one. We first improve
the signal-to-noise ratio by stacking waveforms at a period range of 20-50 s with an assumption that the VLFEs coincide with
peaks of tremor amplitudes. We then obtained source spectrum at 30-100 s by dividing the spectrum of stacked waveforms by tt
spectrum of synthetic waveforms corresponding to the obtained focal mechanism. The obtained source spectrum is proportion
to inverse of frequency in both tremor and VLFE bands. In addition, the spectrum in both bands could be roughly fit by a
synthetic source spectrum corresponding to a boxcar shaped source time function whose duration is about ten hours and the tc
moment release is Mw 6.8. The apparent duration of ten hours is shorter than the observed duration of the ETS, one month. Th
result indicates that the moment release during the one-month ETS consisted of slip pulses with typical durations shorter than
day.

Keywords: very low frequency earthquake, tremor, slow slip event, Cascadia
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GPSE R Z Wz Aa—Z V) w TR O ELEE IS _
Basic study on detecting short-term SSE by using GPS and tiltmeter data

IR R R =5 27/ N V) = e
AOKI, Natsumit* ; KUZUHA, Yasuhis& ;: KIMURA, Takesh?

U= HRAAEIEIRANS, 2 SRR IRZEM TR, B B KRBT
LFaculty of Bioresorces, Mie Universit§fsraduate School of Bioresorces, Mie Universiyational Research Institute for Earth
Science and Disaster Prevention

Z{ OWIET, HHNAO—Z) v TAXY FOMHNEZEINTVS. AT, GPSHEMEIEDT—%, ER
DT —Z O J5 % W THEIN SSEOREENDH S A XV M KT % T LAz, GPSOTF—RICHE T,
Nishimura(2013y2 2% L, FRMOEHEEEUER WV C SSEDOREMN D H 2 (B HIEOZN 2 L. FiEdEE
Nishimura(2013)}: [HI U TH %A, —EDKE T DZE/PMICFERHIC Y 7 HIVRZ % & EEIAN SSEE A5 9%, &TF
ERES . ERFTOT—ZICBWV T, Kimuraetal. (20115EIC Lizh, ThaETEKES. DX 0, Bl —20
EORET VAL A —TDHEBELIEEDER> TV B ZHNED, ZEFTXTOT—ZNBm (7597 E—T 3
V) THBRT NG ->1DT, BmOBIENERICKEVHIHICH S, DFEOBAFHAEEZOBIERLIEAXNY M
SSEDAREMAH B AR e LTHII LTz, Thd, GPST— XD LRI UL, SRR T, [F URERIC iH mZs
EMRSNT5E, SSEORREMEN SV EHINTL, ZOX S ARl &GFTZMt Uz, \&IC, GPST—XICX DIk
SN SSEE, HRIGHT —XIcK DS NzZz Nzl Uiz, FRMIC, E550—HDATHRIHEINIZAN
YENETEZL, MT—Zh b ENzA XY MNEDEhote. e, EREIOT—2h 5 SNz X RC
&, JEHITOMIZE, EHITORME, GESENOZENTEING ENEDNZEDNEZEEL TV ZDXS
BERMEDNEENTO S HEEDNH S DT, GPST—%, HREIT—2h 6 EINZHICDWT, ZOEEREZMET
U7z, #ERIEFHERRITRT.

e
[e-EA0REE DT TR 4 OHERIA, RO, WiSeRr RO Msh 7 — 2 (& e C T

SESR
Takeshi Kimura , Kazushige Obara , Hisanori Kimura, and Hitoshi Hirose, Automated detection of slow slip events within the
Nankai subduction zone, GEOPHYSICAL RESEARCH LETTERS, VOL.38, L01311, doi:10.1029/2010GL045899, 2011.

Takuya Nishimura , Takanori Matsuzawa , and Kazushige Obara, Detection of short-term slow slip events along the Nanka

Trough, southwest Japan, using GNSS data, JOURNAL OF GEOPHISICAL RESEARCH: SOLID EARTH, VOL.118, 3112-
3125, doi:10.1002/jgrb.50222, 2013.

F—TU—FR: 20—RY v 7, GPSEH#ME, AIC
Keywords: SSE, GPS, Tiltmeter, AIC
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HIEBTEE) T — 2 LG E T VISR D S HARBITO - < O ZEMH DR
A test for detecting slow deformation around Japan based on seismicity data and statistic:

model

P #0 =FH MR 2
KATAOKA, Jun' ; MITSUI, Yuta®*

LRI A EAED, 2 WA RS BRSA TR
LFaculty of Science, Shizuoka Universifynstitute of Geosciences, Shizuoka University

Aa—2V w i, GPSkx LRI AN TEICHE DS BRNIC K > TRICHRHEINTE Rz, L L., EBREOTEICER]
SIS B GPSERIDMEE 2 LIEHC DWW T, MEARMETH 5, Lizh > TRIZE TR, KT OHE
HEZATTF—RICHEIETIVDO—FiTH S ETASTT )V AT 5 & T, HAREAICE TS Aa—X ) v T O %
B, BARINCIE, REOFERID RV EHHERIIE & W5 /8T A—Z2OEOHEKICHEHT %, BEHIO Ao—
AV TRAEMBIC T 2787 A—ZHEE OFER, AN SEERNICE > TRETZ2Aa—RA) v A XY MIBELT
WBRHITTRETH B T &b o Tz, T BT, P - AINERMREILT,. SRERATORO—ZX) v TAXY b, BXU
2011 FEZRICE LIUEITOSY IR OEAC K05 K DA Z/RE T 2GR 21597, iz, BABRL., SREHL.
FEFEED, AL Tld, KMEZDO T 72—V v TOWE. H 2 WIZHIEEE ORI L ZME T rliEtEhd 5.

F—T—R: 20— v 7, ETAS €7 )b, HigEiThs), & b s @) g
Keywords: slow slip, ETAS model, earthquake activity, background seismicity rate

1/1



Japan Geoscience Uniog Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SCG62-P14 S Ry g ViR—)b FF:5 H 27 H 18:15-19:30

EnKFZ W e Ao —A Y v T Wi EOEERIST X— 2 OHEE

Estimation of frictional parameters on the SSEf It throuth Ensemble Kalman Filter
BAEH sefT b PR RNEA L R 0 R T 2 R Bkl !

OKUDA, Ryosuké* ; HIRAHARA Kazuro1 MIYAZAKI, Shinichi! ; KANO, Masayuk? ; OHTANI, Makiko!

LUK PR, 2 Bt R AR e

LGraduate School of Science, Kyoto Univercitizarthquake Research Institute, University of Tokyo

@%’*’Jﬂﬂﬂ%{ﬁbﬁ@T B L— bER ETRET S, Aa—R Y v S AN - (SSE)DIGENE, HEERAHIEFA DR
ZE9 2 a[EEMEDMER SN TE D (Peng and Gomberg , 2010)SSE# 5| E T 3 7 L — H S O BRI 2% T
&Li\ IHER B O 25 L CTHELGRZES, HRA2OREEEE. GPSICX > TES5 NI SSEFAROHAT
OEMNT =R U T, T—RELDFED—DTHZ T YT IV T 4 )V Z (EnKF) ZHVWS T Lic kb SSE
DFRIK & 7z B WifE T E OB ST A— 2 EHEE U, #ERHIEOREDO TR TR T Lich b, AWFETIE, 22
L— 3 VEMHEIC X o TR SNz SSERARFOWIER LD N0 EHEICRRZZ A 25U 7T — 2 Z/Fk L, EnKF 7Z
WTHUEERB 21T, W OB ST X — X OHEE S K UZ OHEE A DOV THRAEETTS .

SENSR E Uz SSERHRERINFE PEEBICAIE I 5 /\E LSBT DR U E T2 SSECAT/\EH|L SSEL T %) T
& 3. Heki and Kataoka (2008 &% &, T SSEICIELLTD X S RN H 5. 1)SSEOFRFICHEZH5Z 2 KER
HEDBIAHRSEE TH F DR E TWEW, 2)SSEFRSE 20-40kmTHAEL T3, 3) Fared:fifRiE 6.3 7 A, 4)
ZOREMROBMER X 1.2 7 H. 5)12.5cmlyre #iE & N5 IEFITHOIGREE ISR LT SSEIC X D i E N 34X
D#E I 11.0cmlys

9. _LEdo/\H | SSEORHZ FHld 2 €7 IWHEEZITS . WiEET IV E UTHHEHRBREMEARh OB E 20-40km
DS L— FEEFR EICEBIWTE 2% E Uz, b&ﬁ@ﬁﬁ@@iﬂmiﬁﬁk ERIFREERANCHE S D & L, FFEANCIE A
o —x AH| (Dietrich,1979 7\, HEBEIEHE T XD EEDORZEMFERZ KD Tz, AW TIE Kato(2003)IZHEW,
BEEST A—2 A, B, LICHLT. A—B<O0 CGHEL) MDOEEINT A—ZIC K> TR E B HF1EE (nucleation
radius) (Chen and Lapusta, 20089 2HiED 7 ARV 7 DD 1 KO D UNEWEEZIES Z &ick b,
B 30km DHED—DD 7 ARV 7 ¢ I LT Vpl=12.5cm/yr A=50kPa B=57.5kPa L=2.5mm&i&E9 % & T,
S A IRRAY 6 7 H D SSEZ BB 2T T IV ERVER L 7z,

KL TIE. TDOETIVE VT EnKF % W WiER EOBEE (T X —Z OHEEIC DOV T OBUEER#1T5 . EnKF
BT T IVOGEIC K > TR BNl E S Z A LAT v T TEIINE. 2N 5 OnB3 D BETs7%Z AV Tis gL
952 L TRtRfRZHEET 5 FETH S, OB TEATHNIHIIHAICEEZ 52 TES T RED T V82 T )V A
UN—ZEHT B L TELONG, SRIOEREITS Iz, £9. FELOETIVEIINT A—2EHWTEIELIWE
[ OB ELE A T BIE ORI T — 2 2 ER LTz, T ORFHWZ/ 8T A—& LEHE X NI IR W)
TEHETHZEEZS, LT, TOENMEEEMASDLT S LIz WIEZ VT EnKFIC X 2 B/ ST A — 2 O
TERITV, T ORERZ Bl & HEE O 2@ U CTHRET %0 ARG TlEZ ORMGERS R 27T,

F—TU—F: 20—V S, TG TIVHIVI VT )V R
Keywords: slow slip events, Ensemble Kalman Filter

1/1



Japan Geoscience Union Meeting 2015 /0 d ;

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

SCG62-P15 S ay Ry gV R—)b FFR9:5 A 27 H 18:15-19:30

v 75 YV FMAIAPHICBIT BB AT —A ) w TA N2 FOET Vb
Modeling various slow slip events along the Hikurangi subduction zone

G SRR T KR SRR 2
SHIBAZAKI, Bunichiro'* ; MATSUZAWA, Takanor?

VR T BRI R T2 2 — 2 B SR AR
linternational Institute of Seismology and Earthquake Engineering, Building Research Inétiatienal Research Institute for
Earth Science and Disaster Prevention

Recent high-resolution seismic and geodetic observations have revealed the occurrence of slow slip events (SSEs) along varic
subduction plate interfaces. Long-term SSEs with a duration of 1.5 years (e.g., Manawatu SSEs) occur at the deeper portion (2!
60 km) of the Hikurangi subduction zone, and shallow (5-15 km) SSEs with a duration of 1-3 weeks occur along the northern
and central parts of the subduction zone. Wallace et al. (2012) reported a sequence of simultaneous short-term and long-tel
SSEs at the Hikurangi subduction zone during 2010-2011.

We modeled short-term and long-term SSEs along the Hikurangi subduction zone using a rate- and state-dependent frictic
law and considered realistic configurations of the plate interface. We set the coupling region where a-b is negative based on tt
study of interseismic coupling by Wallace et al. (2009). By setting the effective stress and the critical displacement of shallow
short-term SSEs to approximately 1.5 MPa and 2.4 mm, respectively, we could reproduce SSEs with a duration of 1-3 week
and recurrence interval of 3 years. Additionally, by setting the effective stress and the critical displacement of the Manuatst
long-term SSEs to approximately 3.0 MPa and 7.2 mm, respectively, we were able to reproduce SSEs with a duration of 0.!
years and recurrence interval of 5 years. The effective stress of the Manawatu SSE zone is two times larger than that of th
short-term SSE zones. However, the ratio of the effective stress to the critical displacement of the Manawatu SSE zone is small
than that of the short-term SSE zones. We could also reproduce a sequence of simultaneous short-term SSEs and a long-te
Manawatu SSE as observed by Wallace et al. (2009). The occurrence of the various slow slip events suggests heterogenec
distributions of constitutive law parameters along the Hikurangi subduction zone.

F—U—F: BT, A=AV v TA XY, €7 T UFhHARE, TR « REERAEH, RSN A 1 — X

Uw 7A XY+, ManuatsuRHIf A0 — 2V » 7/ X2 |k

Keywords: modeling, slow slip events, Hikurangi subduction zone, a rate- and state-dependetn friction law, shallow short-terr
SSEs, Manuatsu long-term SSEs

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SCG62-P16 S ay Ry gV R—)b FF:5 H 27 H 18:15-19:30

AT HgRESNIC B8 B HEFRAEY 1 7))L | SSEDFEH: o _
Earthquake cycles on the bumpy plate interface assuming subducting ridge chain : gene
ation of SSE

K Bl b P fg !
OHTANI, Makiko!* ; HIRAHARA, Kazuro*

VR
1Sci., Kyoto University

JTAEDOHITE « HuRZSHBIHHEOFEEIC K D, ThAIARBE TIIMEA RIFER AT —)LOT RO BEEPFEELTWB T &
DRMoTE, TNHEDTROBERIE T L— MR LICHCHfHi L, BWICHAEERT %52 51%, £T T,
ROEKMEORETFUZHIEL T, ERHEEZOMDIT XD BGE DM EIEHOMAED, MEREY A7)V I a
L—< 3~ (ECS; Earthquake Cycle Simulatio® H\\» TBIfE rHUE UH TV % (Ariyoshi et al., 2014; Matsuzawa et al.,
2013),

FEROERERA MR ZE 2 2B, WEEEIRDZ DG OERENE N OBR—EFIHERZ NIET, LHhLEND,
INXTITON T AR TR ERIA Z LR EOWEIIEIRO A LHEEE N TR (Hirose and Maeda, 2013)4
W7Ecld. KO/NERAr—)VoWEmEEROF & LT, mMifE ~ T 7RG B 5N 2 MATHFEREICER T 5, O
BUCIEET D B W £ Ty % > TV 5 OMWIKHIE 77— 2 0 55370 % (Hirose and Maeda, 2013)5 i TN
SNFHEEREEME TIX. ST SEEDEE T L— bk E I HPATEE TN RSN TV % (Kodaira et al., 2004)
fo. IBHIME RO L— MERTIREHN AT =) v THBIIIE N T\ % (3ifE SSE) AWFZE TldiEmy 7z g s
FOLULTEHL, TNOPMBEREY A 7V ED X S 8% KIZTHhEREET %,

ECS TR RO BN DR WA B RZEEF AF— LD K VSN S, CTORFHARNTIEEE 7' L— MM
FOBIWHENIZE DI UNEE S iRV, EREHMEAR ORI BT, BEITARDICK > TEERITH
ZIELBEWN D ThHD, L LaEME, HEMAET 250 X WA H TRWGEEIIETXRDIC KD REIL)
ZAEMEL %, 2T T, AWIZETIE. WiER LOTRDIC X ZENEEIS N2 EZR UIEHN ECSEEA L, WE
RO R 2 WFES 5o

Wi & LT, fME 15, 3HE 3.25 cmlyealCiE FINICTEAIALS . JEAT « TEAIAFH AN 200 kmx 240 km D F-H 7%
TL— M ERERET %, o, TOVHGRmERE L UZ ThH 5 EE 5 kmiE 50 kmOZ5EA = {i##Hz - 722 IRD
TL— hEREAEE Z . mFERICE T ZEREY A ZIVOEETTS , WiEm FoEEE LT, BESHE(LEE
Ji& U 7ol R RAE (K77 EE#2HI] (Linker and Dieterich, 1992F /€S 5. #IHHBINTILTT « BEIS 12— S L. S 40 kmDL
RO 2 EBFATIK S UT—HGEBINI A XA, B, LZ&E LT,

A- B=-02MPal =02miIcRELTZE &, RFATERYT A XEB XL 60 kmTH O, FH Wi T i@ K Ot
EAIEDIR U Ulee —J5, MW g cld, DT & WiEm ETMEEFuLE LizAa—2 Y v iz
OHEMICHAE Uz, BRIV T, Wi LORE IS OYIMED 5 DA, #ixd ™ - METZENZNEn - &
MU, GRS, REISIOHEM - ANEZ OO |A - B| 2B - b E 8, @< RN EZE S, MES
TIRBHEDHRE DT R0, M TIEBHEN LI <&, TNAHEMORO—RXY v PREDFHK E Ko7z &
EZBND, —/ T, BB T RIS N2 i SSEIEREYIDOMERMICNIET 5, BEFHNAT—2Y v 738 &%
RIC K 2 S HBRRIAEIC K DRI E NS T EMZ VA, ARIFZEE. AU WIE TR R SSEDFEAEIC B % M
ELTWBARENZRL TV 5,

F—TU— R HEREY A 7V 2 2 L—Y 3 v, EEIGT, #E, $iiE SSE
Keywords: earthquake cycle simulation, normal stress, ridge chain, Tokai SSE
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