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Mapping outer rise faults in the southern Kuril Trench

NEH- FR . BT BRE—m. R HEz. ZHEE— . SH k. 515 5%’
RS EE, AF B
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TL— MERRMEAMERERISEEBAUNE (FU9—54X) OBETL— NATHEFEIFRLLT
32 EIFBEOHAERAMNSIERINTSE Y. 1933FEBM=[EMECL2007FETEBEMEDL D IEETS
L—MATM8Y S ROBEKREMBIMENRKE LEEHEH D, FAHROTREETH 2 TEBFBEEHLTIES
HIOFELARICT L — MERBEAME (M7.8-8.5) NHET HERIISOUIEELREE SN TWEY, EEE
BIDHEEFE TIXBEDOHEBICET 2IFEHRMNIFE A ERCHE - BROREFTMAITTHAhTULWRWL, ZZTHLIE
TOY—Z4 AMEERMBY Yy EY Y/ EZOBRICED CGERIMMICAT2 0 7 MafKBLE, B
BB~y EY JICEITTE, RITHETERLEZEBEREET VI —Z4 AWMB~Y Y TEHMET 570, %KiT
MEREEEAET—49 GHIBEMET—49. HhERET —49. HERHT—%) . AHRLEEICEDVWTHE
RSA—YHERET D, CNETICEHMBERFEOI YV /N( )L, RUBRE—SIEEHICH W TH20kmERE TR
ESNBEBICERT 24KDARTCREEMERET — 9 2 ME LALBAED L, T—FIRICE
JAMSTECEBIRAEMEM [Mhv] ICEH I KBEIT 7 H > (5850-7800 cu. inch) - RKZ b
)—<—45 =TI (FvrRIVE444 ch, Fv > RIVEFR12.5m) #RAW:, REGEIZEEOERL S IZEEH
ER A ) 2R IEMBRNHIRTE, TN o OB IZEE#MD SHWA0kmTENSEEICR S, Tk, &
FTRTOMENRERMEN CEEAICIER) TH Y EFHBRER Ehalf-graben@iE 2K L TW5, EITHED
BARBET VY9 —74 ATIER - BESBNADERZR OB 574 2 BB RHFE Lhorst-grabent#iE %
BLTWe, COMBFEDEWL BEMBRERBOMBIEIEL TWETEEEE., 7L — MDifThel
PUICKYBEMETHERINZFHFLWVMENNEZH L TVWEAREE COMBHBOARRDEWIHEESNLTWL
ZAREMELNH D, 5%, JIR—BEDTHALRMERET —Y2REL. BXRBET7VY—51 XMBRED
JEEVEEDEWCHEEB LAY S, FEEBERMRT7VY—51 AMBOER. ER. MIBDZEZE - RIZFD
BB/ S A =95 RDDEEDIC, TUI—F514 AWBOEREBRICOVWTERL TV,
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Crustal structure in the Kuril Trench subduction zone off Hokkaido,
Japan, by a dense linear OBS-array seismic survey
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Ryosuke Azuma', Shuichi Kodaira?, Ryota Hino', Go Fujiez, Koichiro Obana?, Fumiaki Tomita?,
*Yusaku Ohta'

1. RIERZERZREZARR HE - BAFNHARGBUE & —. 2. BFMAAREE
1. RCPEVE, Graduate School of Science, Tohoku University, 2. Japan Agency for Marine-Earth Science and
Technology

HEX - TEBELALAATIIATET L — NOEMFAIH IO > THE - KIUNFERICEE T 2588 TH

3. BB TOMBBEREICEY, HHFAAERNICERINE L — MDY MIBOREICE > TEKIE
DRECHEATVLDIITEEENERES N, KUFESNICHELKOHBRRNEAOEZBARENEBRINDODDOH S

B, TOLEEKIEORRBIZERTL — M TFECTERMICIBETETVLWAVDOIRRTHS. —F, HERE
ICEBT &, 2011 ERIEAHMEOERERDER & 4 o 7 'slip to the trench'ICIZEE § CRERID#EE A
BRI BIEN, REGEZFRENSHLANERY D OHSZ. BRBEICHETZITEBEETE L — MERE K
EDORENSHEIOFELRICERBICEVWEERTTFAS N, RLHEICHEEIL Tslip to the trench' &= 2 978

ML H D, BERIOMEZMNEEDERILI NS DERMIKIERDOERD/-DICHEEICEETH S, H
A TEBELS, BEMES (OBS) OMEKROHMNDLOHICKTHETHL CIBEI L TULARL. KiF
RIIEAMERERMOREHTEEFEHOBEFELRAL T, RiLHPHEERBETCOMREEEEICTL—ME
AEOEBEE R IRYDOEREBRTDEEHIC, KEETL— NDLAAFBEOEREFDHDIIEAEE
HEd 2. ABRITIRAKEDBEERHICRETELEREBEOBSZEAL, AXRBOEES X —Y Do fREER L
=H-o 7.

BEREIF2019FITEFEMRERMEED [Hhw] KR19-07fTES LU T&Z$H] YK19-12fEBIC & V)
EfEI Nz, 779 —F4 AEHOEEMEZEEZTEINNELEICES2£KR208 kmDAKRAWLIZOBS 80/
A2 kmEIRCTREL, MAE7,800cuinDITF7HY T LA %2200 mEBICRE LK. BIWEEERKIC, <
FFrRIL-NA RO+ VAN —3— (£R5.5km, 444 ch) =8l TMCSKREEIREES

To7. BBELVYERTIERE, SOmEETHERELZT o>, 2 TDOBSTEREER707200 kmIZh7-2&E
B ARPEAEAER S, 44 261EDHEARYEESZ. BEGICIE, ENTEELNSHBEERER, L—
BERME, BEERAEORNEE BN 288 .

AR TIEPEEE (Vp) EFNOREICHBERA > /A—Y 3> (Fujieetal, 2013) AL, MEWETI
DIREEE TV T AL OZK (BIZIX, Korenaga etal, 2000) IC& > CTFElid 5. Z Z TIXS500EDHNHEET
WEEBRLTA vN—YavETWL, x2<1.1 (RMSEREZE 60 mskil) %7 L 492D % Rk

ETINE L. RRETIOEERESTS LUDBET X M, BBRERAITIIRERS 25 km, BEBRTIE
RI20 kmEUR TRCMETEREVWR S, 61T, ERFTYYEY YR (TMM, Fujie etal, 2006) IC& > T
REEDFmEWEE L 7.

%17HF%R (Nakanishi et al., 2004; Fujie et al.,, 2018) #8RLERETIVEMRRYT 5 &, EANETORE
BRICRIE LB SEBHICHT THEREARDOKE WMEVpDHEY (2-4 km/s) A3 L, BEDL 530
kmOEETIEIAEFETL—PEICYV Ty VRICHHT 2. HEBOTICARDNS VWAERE (4-5.5
km/s) & Bl (5.5-6.5km/s) A% T 2. BBRLELMICIKOTFROEFEDLH Y, MCSHE THEET
EHEAMEMNOEMBEEmOSMmE —R LA, AEIREICHKELENER, BWTL— MERBEEDZDHIC
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FERI T L — P TFTENREBINEELTWS Z A2 RB L (von Hueneetal, 1994) , FREEBIEA1973FRE
HHEORIERICH D L EFE LRV, BLKESFETH ZRILAMEERIICE EMBENFET 2

(Kodairaetal., 2017) SCTHET 3. 5%, Yz v IREBYDOIEY T L — MNERBILIORFEELSHT
RALHR AT AR E LA 38, REHHslip to the trench'%2#EI L5 35 THEINERT 3.
MAACKEETL—MIDOWT, Vpofhme EFmRA & OBICEKZEVEREEZRH L. HEEERRSH
HOFICKELEELARAFOBEMBRE2E (4.5-6.5km/s) , TOTFICAEIANSLLEFVp (6.5-7.5
km/s) OEEMBEIBINENETNAXA—TU I N, MCSHEICE DK EBEETOERATFTDOYY ML
VplE#7.5 km/sT, FTEBEOHEARADY Y ML (78.6 km/s, Kodaira et al., 2014) KW EERIERET
HD. THHLE, HAHAHBINICEKIELEZTY MLAZDOEEFEMTFISLARAATWIHEFMEZL SN, —
BT, TMMIC & % EREAMCSEREICHARFEERTOSMIFERKNITEL. ZOEFEFATHFO
A—PMILETELTVWRIREELESER (Fujieetal, 2018) &IFIFFELWVWI ENS, VEDDEIREL
T, ¥V MLREHOEKELICE YR —< Y MLBEICEXDH 5 EREBERE (R - ff, 2008) A
KEINAZEERLTWBHEREELH B.
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S-netT— ¥ IC K ZRARBIME DR EREIE & hEREKE
3-D structure and seismogenesis in the East Japan forearc derived
from S-net data

AR, HuaY.. 2EFEHM'. YuZ'
*Dapeng Zhao', Y. Hua', G. Toyokuni', Z. Yu'

1. RibK%
1. Tohoku University

So far we have used the Kiban network data of suboceanic events relocated with sP depth phases to study
the 3-D P and S wave velocity structure of the source zone of the 2011 Mw 9.0 Tohoku-oki earthquake
(Zhao et al., 2011; Huang & Zhao, 2013; Liu & Zhao, 2018). Significant structural heterogeneities are
revealed in the Tohoku megathrust zone, which are correlated with the distribution and rupture processes
of the large megathrust earthquakes (M > 7.0). However, the structure near the Japan Trench is still not
very clear. Recently, we study the 3-D velocity structure of the entire forearc region off Eastern Japan
using data recorded by both the permanent OBS network (S-net) and the Kiban seismic network on the
land area (Hua & Zhao et al., 2020; Yu & Zhao, 2020). We used a large number of arrival-time data of
local earthquakes during June 2002 to December 2018 recorded at 480 permanent stations of the Kiban
seismic network and 120 OBS stations of the S-net. To conduct tomographic imaging of the East Japan
arc, we selected many well-located local events that occurred beneath the Kiban seismic network and
many suboceanic events that were recorded and located by the S-net. From the high-quality
vertical-component seismograms recorded by the S-net, we picked P-wave arrival times generated by the
local offshore events. The picking accuracy of the arrival times is estimated to be 0.05-0.15 s. Only arrival
times of the events with well-located hypocenters (uncertainty < 3 km) are used in the tomographic
inversion. The tomographic method of Zhao et al. (1992, 2011) is used to determine a high-resolution
3-D velocity model of the East Japan forearc. The well-determined geometries of the Conrad and Moho
discontinuities and the upper boundary of the subducting Pacific slab are considered in the velocity
model. The general pattern of the obtained tomographic model is similar to that of previous models (Zhao
etal.,, 2011; Liu and Zhao, 2018), but our new model reveals a low-velocity (low-V) anomaly near the
Japan Trench off Miyagi and Sanriku. The mainshock hypocenter of the great 2011 Tohoku-oki
earthquake is located at the boundary between a down-dip high-velocity anomaly and the up-dip low-V
anomaly. The slow anomaly at the shallow depths near the Japan Trench may reflect low-rigidity materials
that are close to the free surface, resulting in large slips, weak high-frequency radiation, and the high
tsunami on March 11, 201 1. Our new tomographic model can explain not only the large slips near the
trench but also weak high-frequency radiation from the shallow rupture areas.
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BABEAFEOERMEBEET L
Seismogenic source fault models in and around the Sea of Japan
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& IC20TTFRALM AR FFHRICH I FRKBFLUR, BRBAETORRKEBICOVWTEERINS L
SiIChotk, EOREDREDZRNMFEETZ2ONEVI RICDOVTIK, BHOFRENSTHALANS CHX
nNTWk, 2013FEL LB I NAXHHEED BRBME - BEAET IO I M TlE. REEHER
EAEEE LAMBEEREICKY., BR - ERMBETIVABEL, B - mEHETHEITZE VWD HET
MEERTER, JZTE. 8HEDTOV Y MIE-TELNI-ERMBOEEETILE, ZNOHDMH
WREBELDEFEICOWTIRR S,

REGEMERET —FICDOVWTIE, EERERAEBEORKA N —T— ¢ RKBEITHAVICLYEREL., A
FICDWTIRHMEMRNIN ZMAEZT AT, 2-4kmDRA M) —< %1950 cu.inch@T 7 A VICLUERE LA, £
o BESREARE L TBRMES CELOFRIRVATLAEREAL. T7HY - A4 70914 ZA0HEZIRE
To7. IHLTRLNAEEEBEDT—4YI1F. BHARAREDBEEORIEMERET —YEAHLET,
- hEEEAIERYT S ETCEERER AT,

ERMBOFRIZ. BERBERROT I NZIJREXREREEEF L TWS, BREBEARICEEHRDIOTK
SNFEHEXEBREKRIEBER., £ L TKERBRHEDY 7 NFOEENEEREEBEDENSIAL MR-/
EIIREBHRETH D, KEMBOBBICEZ XYy F V7 EBFMBAERTI2EREEDLEFICKY, KE
7% & DIEREICIE. U 7 M OAEICIER L - BEROREREATER SN D, ZOEIPZDOEDOERERSBT
MBS RY, KIEBAERMBE 5, 1983FARBELEMEITII S LHEDHTHS (Noetal,
2014,EPSL) . BHEXBOILKIE, BED) 7 NHODFEENICE > TERS N, &< ITIEBADBARBRITIERK
A- L HER M IR-1bE 7 + v Y HER M, E1L b5 7 (Ishiyama et al., 2017, Tectonophys.)% EI2 Y 7
NEENDHT %, LHATIXEARTHFILAE YRR IETERE, DHEHILETHZ, oD 7 MIEE
KOBBELYEFVPEREZRTH - TEHHMBRAEBR L. B EBTEEVWERBBEOSFHICL Y 24L
L CTldREEMRRDE (L ERT, )7 Mlie KEMBOERICIIMEERICERE t DEAEOERMEI K
I, 2007FEFEHREIL I D LAEEDHITH S, £/, KEMBAD) 7 METIEHREEDETICEK
Y., EETBHEATERINTWS, )7 MEOBKIDLUADRE DHE I N2 KEMBZETIE, N—75 57—
VHEBMICHKREIN., ZLOERMBIITAEOHMIBEER>TWa, BRAEBERZ-ILBXROBREBAFT
&, REFETEY OEEAE &R EBRBOIBKRICEY., U7 MAIICHHR I NAZEMBREDN, ZORKELET
N ETRIBVHEMBEARY, BOE I A ¥ MIHBREMFFOBEEEIC L > TREIThTW 3,

R AARFOBEREBEETIE, BERARMOEEEY OEERICE B4 > TE BB S N KERBRN O

L. AEBARIME FITLREMBRENMHR SN, RIELBFERECELDDE, BB NS 7 TORVEEER
DRHAHDFIET 26MafZE X T, BUVBILARADI S DEMREN 2RI L& THS, 6Mallfgt
NNW-SSEAEDEMLAIEMEE L. FIFEELRAEOHEEZEAH Lz, ZO®,. TMalllFE7 4 ) EY
BTL—bDOEEBAROELICE Y, AEAXIME FITRMEFIETNES LTEEHLTWEY. BX
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Hi-net7s & DEAIREIC K Y KD SNDI0ICHE > 72A° (MERIFH, 2020EBZR) | SEIEHERD TIFEAEA KE
BCTHDD, EBEOBARMENES 74 ICHEDKHEBRERADL A0V —HEEB L THE L, KE
HREADY 7 N TIREBERS N KEMRE D ISR, EHREENHA LICBIETIEDIONEL. T LLEE
BIBETIVICERMIETWS, FEMBOIRYUAIZOWVWTIE, BIBORBE A £ &IC, Terakawa &
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T—HICE DK EENBRLER T L - FOERTETINTCORITREDOFAEEDLET, EBTL— FAKED
REFAMIOVWTEEMTZ2EDTH 5,
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High-resolution tomography analysis in north-central Kinki region
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IEEHh A AL ER IS /N ESE I AER A TH B, T OBNMNEEEENIZEEOMEBSICA-> TELCTEMIC
LEAZFETHZEVWDI ZENHOLNTWVWED, ZORRAIFEA LN > TWRWL, o ZOBNBEEE
PELCTWVWARETOTEHMARICIIHEREEZREDEVNE CHIBEELSERFNADEENHALNMIR>TWVS
(K. (1994), hniE - #b. (2019)), COWMEREEFEDSKRSFEOHREE L TREDEAS BRI TWSZ
EDH, ZOBMNMBEFBEREFOESENEZL 5N D, I T, AARTIEH I OBUNMBELE L TV SR
FHdeER D _EERIAR IC B 1T D EIREEEE L ROFM7 XA R MELET IV (Takei. (2002))0 5 RAELHE
L. BRI EEETEOREEZBESMNITEIEEBHNE L THEAET o>,

Wt 5 A ER I (B R R ERE RIS km OB ESARECER S AT 4A; = - fh. (2000) A BRI TV
%, AFRTIE. CORMBHEE MBS Hi-net EIC & 2 EREAHE T2009FE 1 5201 3FEDRICINSERE N
HMERF 2B WT, Zhaoetal. (1992)ICL 2 EENES ST 4 — @B %&T o7,

ROEBRAMEAWLNES S T4 —BHDT ) v NERIZ, ZOERASERTH 2520 kmIiCHIRE N
TLEDD, AR TIIERRERNS kmOBEHIMBHRAPICL 2T -9 EHVWBIETY ) v NER%ES
kmICERET B ENTE D, TDD, AARTRENEI S T4 —BRETOI>EEDT ) v REREZKESRA
5km, SAEAM2 kmICERE L. FETHRELY b SREE TERM A PILHOMEREEBEERD .

ARRTIH, BREETROMBREEEEN SFEM7 AR MEETILEZRWTHBARGAEZHE L
BREBN L. BUNBEFSOKEICOWTERT %,
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