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Basement structure beneath the Tokyo metropolitan area as revealed with the MDR
method
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HORIKAWA, Haruo'* ; ABE, Shintard ; YAMAGUCHI, Kazuo' ; NODA, Katsuyd ; ABE, Susumd
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BEREE, HOLEAR P HADRETICH 2D, WEHEENMIMTH S LW TNX TOMETHLMNICR > TV
% WA, HAMEZEH, 2008. Z0O—5T, BOEE—-DOANOZHL, AMEEINERTH 5720, M MG
PR Z AR ZZY, Lrd, M@EICHE CEREMN CHEREMTZA S LIRS R0V, LMo, #MEICHE
ENTeT— 2L TELRIIH FEHEICET 515z | 21T T &, i FEEICEdT 2 TIEE b THE
BTH5.

RIIBAFE S /= MDRS ¥ (Multi-Dip Reflection Surfacegk; Aoki et al., 2010)i&, CRS{% (Common Reflection Surface
StackingiZ: ; #1121, Jager etal., 2000 %4 U CEiV SNELTREF ANV b2 L, ZhEZERGDETAA—I Y
5 FETHD. WHD CMPIEIC K BT & LT, MDRSIEIF MR HEREEIC X 2 K SHHIZIHRRIC A A—2 >
JTELTEMNHREENTVS A, 1hrEh, 2012) LA -> T, BRFEEH TOREIC TEATIEIC X 20k
A A=YV THAREE B, BRSO EEOMIHIC KE S EiRT 5 2 ENARFE NS, AEH T, SR TH
BENTNEERE ORISR T L2 AT & T A, Fefif = RO FHHLOMEZIARIC A A—Y T
el LT B.

T2

fighit U7z 7 — 2 SRUER AN T 15 4RSS L 7e & 0 (LR, 2003)C, RIS HETARILHAR (— it T UL g i) 72 31
PEICRENT U, PasEIEA7) IWTE O PEHINC &7z I, dUmdRDEHi T, MHlERERIE 26.9 kmTH 5. FRARE L U2
RABRIETNTN150m 25 mTH 5. KEDUNA T 0¥ A A2 EEEMH L KBIBZRERIERS N, K17 n
YA RHBZNEI =11 T2 L EDOHHNTFIRE D@L TH 5.

WO CMPIEIC & 2 JUHIHE R (RATER, 2003) T, HIEROPEERICALE 9 2 VIR K > T, et =ROERE
HICREZFEADROSND. O, ZORWTRIEMED EIAMIMICEATVS C EZRRT SR ERDRENT
WBH, FHEE O L0 BARNZIZIREAHR TS > 7z, RS TRE, OIS FRAEEOMEZIHRIC A A—
JgBZEHELE.

Hili R

MDRSAIC K % LIRS R %2, @H O CMPIAIC K2R E T 2 &, Sl =R eEX SN2 EM A0 Bl
DREED K DS A A=Y T ENT0 S, JFROHRASE T, HE 2.5 kmMD 5 4kmicF T, HICHD > T
I BEINK 4-6 kmiEZ EQRFHMEEGEDENS. iz, TNHORHFHD FJ7ICiE, FERICRIIT 5EOBNMRT
SRS ROEIKANR S 2 kmFHE R T d 5. T OFEBANO RS TIZKCTE 720 URUSHRERIZZDY, TAIO & DI ER
MWEDL BB Z7Z LTS,

FRDARA—T Y THRIE, EHOIENEICK D 70y Z{EES NN, ERTEOEEINC & O HE 505 HERJE
eEo> TV T IS KD AEUTMIG EIRENS. BRI, Wit HAMBOILRIC K DB E NIz ON—
7) T —A_XURGENEERE N TV S (EREIED, 2000 7%, AWZETHISH &> TeMiiE & R R S Nrchidx
DOhE LN,

ML TVIWEND 5 EENSEICEHT S &, S LIS 5 & EXSNDRHED 5 BIIOE DR, 1€
ROFFTHRER K O & & SISPRITT THIEROIZ)FE OE FMLICE L TRIEIRICE . £09 <Iufilicid, 1.5 kmix
EERL Eo THIST 2 MR DENS. DUENS, Dixd LEHEE IkmBEX TR, TINEEEmATHZ LEX
bNs.
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Aoki, N., S. Narahara, A. Takahashi and T. Nlishiki, 2010, Imaging of conflicting dipping events by the multi-dip reflection
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surfaces method, SEG Extended Abstracts, 3604-3608.
Jager, R., J. Mann, G. Hocht and P. Hubral, 2001, Common-reflection-surface stack: Image and attributes, Geophysics, 6
97-1009.
HAHE ~A 2 H6, 2008, B st /5, HAHTHTERS 3, #a =), 570 pp.
FRRHERC « AR LR - STJERCE] © AR HRC, 2006, BEERCTEF U O S AR IR A R ER O - “ AN fiRR 2 & IS5 RA K
H O &R IHGERROTE A2, B A HERE, 112, 33-52.
FUGLHT, 2003, V-1 15 4% SR RELREN A 22 (5 BIACP I PGS (L2 B X R
(LITRIGE - BB S - BEOEFR(S - RIFHEST, 2012, MDRSIAIC X 5 /)R 86 IR S 51E T — 2 O Bk, A R &
By 2=t CVPR 23 FF IR ORI E - [ERTE SRS 59, 75-87.

F—T— F: MDRS i, FiEHE, KAHEMERE, CRSIL
Keywords: multi-dip reflection surfaces method, basement structure, seismic reflection survey, common reflection surface stacl
ing
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Seismic velocity structure in Ou backbone range by using a dense seismic array

BN ASE I KRR iRk
AOYAGI, Yasuhird* ; KIMURA, Haruo!

G YRR

LCentral Research Institute of Electric Power Industry

HREHW
T BUEBH LR EAL A AL O il 2 75 4 RPE RO BAERH TH O, BHE T LG IO WM E I D 2
THb, 1896FFETIHIE (M7.2) ¥ 2008 FEAF = IAREHE (M7.2) &Y, FiF 1004ERD T, #HEMENKZ <
FEL TV, BRI ERN =S TRAE Uz 18964EMENIE T, Wi M HZ BRI 24 Ul A2
DOHEINE, W OIS B D 2 RSN R ERNZ BT T L Th b, ARETIE, BPEHERIURICHT 2H
B INEBINCIE D SHIEBIE NS5 7 1 i h 5, SRS & B EO# R O BT & OBIfRZ MG 5.

HRZ N EE BT

FRAES NEERRANE, 20124F 11 AH 5 20134F 11 H £ TOH 1 R, Jb BKH & B Faic e £ N 72 3755 40km,
FRERALAE T & E IR SIS D 72 2 REA bR L0OkmD#HEFH TIHE U Tz, & H BN s O BR7Za e Z2 Hhuiic 30 A A DR
B ZEE L, 2K & UTH 10km B THSiEE 13\—9 2 X 51 LTz, SElbEICE, 7a—37 v 78l DAT-4
L a—X&—¢& Lennartzi#! LE-3Dlite HIFZFT DA G DY G205, & L IEUIEHy A7 L8 EDR-X7000L a1 —X—¢&
KVS-300HiIFEGt DA G DY G105 OWINhZERE LIz, 35, 250HzY > 7)) > 7 CHlifiNERZ 1T, wiE
W35 2 n A, $%BEEK 6 7 AR T —ZEINE /Ny TV 3 @%ﬁotoﬁﬁﬁk@ HIFED S BRI T 7
ARBICLES 3 7 ABORNS %,

T — %

BHHAR R, BRI LARIE LD CTFAE U7z 2700043 0 OHEIZOWT, 8T —bEBR A X2 Ic oSV T, &
M DGR T — 2 B A NV MRS LU, HEHEORGIE T — 2 LT, win X7 L (M - 3_H, 199D
EHWT, EEMIC Pt SIRFIERLIO BB ZIT-> 2, T OMRMIT —RIZF—A XY MY 3557 o/t
HEOBIMEZ S LT, NEY T T 1 it ORERT7— 2 & Uz,

F7z, KOJRBICHERRA N Ly D@ 5728, BIIFAMNOEFHEMET— 2 & HUV iz, 20044E~20114FEICH
140 ~141.51%, JtfE 38.5H~40 %, FE 0~180kmic 4 L M1 LLEDOHIED 5 5, /K-/71h 0.055, TEE
1] 1km OFEEFIC R & 2 < OB TRIEDNS 5 N TV 2 HIEE 2259ff 7z HhH L 7z,

NET ST 4 Rt OB ER R

LRl THE SN ERZH#E LT, tomoDD (Zhang and Thurber, 2003ic & 0 N &5 5 7 « f@fietro Tz, T
g (B8 &, Feamdtyszolc Ulzmadt 160km X Hiph 128km £ E 0~180kmD#iFHTH %, 7'V v FRFEE,
KSR 8km, EE J5H 5km TH 5, 20FEEDA XL — g ek b, DTNOEEHEENES N,

AT EINREIEE OB L, HRNHIEOMEREE (RS 5~10km{1ik) 1231 20 - FEs T O
JERZEBITHIGL TV, EBIFEMTIEE Vp THZDICHL, ZOILITIHK Vp TH 5, Ik HEHFERETERIEZ O
HERATROIANC AR L TWVD, COMERFTE, ENRFEOSZ AURIIDME, mMisfiha) & &FmNTdH 5,

Z DI - ﬁﬁﬁﬁ@@ﬁ%ﬁémiﬂﬁ%@ﬂifﬁfﬁL’CE HHND, FOMER, 18964 FEMELIIZEDEEEL (I
FHETE, B2 WIS TRHERRRTER L) OIS IZIE—R L TW5, TOREGREMORMEIIE, K, BRI
RE, FEAMOAHENIFGEL THD, HES V‘E%%O)F’ﬁtfﬁttéo INEDOT Eeh5, TOWERAZHIIHILHA
T LI LIRS N AL - s A MOy 0 Wiz T\ 2 rlReEhd 5.

5%, NET T T 1 RO fRAE L HERGEZ T Uiz BT, 9 LIzHidis o 228 ih Wi i o5 11
D > TV B ATHEMEIC DV THRGET L7z W,

F—T— B BPIHEZR LR, St pod s, mgs b, U NEEN, ER F 'S 5T ¢
Keywords: Ou backbone range, Seismic velocity structure, Rupture termination, Micro-earthquake observation, Seismic tomog
raphy
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Relation between the resistivity structure around Hakone volcano and seismicity induce
by the 2011 Tohoku Earthquake

B AR NI RERE 2 AT TS R R 2 NVR BT Rk RS RS 523 R B3 Ll A bk ik
N2 BB B

YOSHIMURA, Ryokei* ; OGAWA, Yasu@ ; YUKUTAKE, Yohei® ; KANDA, Watarl? ; KOMORI, Shogd ; GOTO, Tada-
nori® ; HONDA, Ryol’ ; HARADA, Masataké ; YAMAZAKI, Tomoya1 ; KAMO, Masatd YASUDA, Yojiro% ; TANI,
Masanort

VUSRNSSR, 2 SO LRI AR > 22—, 3 i) || BRI SR M A2 E T, 4 Fh Ui se R kR SR, °
HUBREER AR TEAWZERE, O SSBORZER AR L2Em R
I'DPRI, Kyoto University,?Volcanic Fluid Research Center, Tokyo Institute of Technolddyot Springs Research Institute
of Kanagawa Prefecturé)nstitute of Earth Sciences, Academia Sinie&raduate School of Engineering, Kyoto University,
6Graduate School of Engineering, Tottori University

Seismicity around the Hakone volcano was activated just after the arrival of surface waves caused by the 2011 off the Pacifi
coast of Tohoku Earthquake. Most of these triggered earthquakes had similar distribution to prior occasional swarm activities
In order to image electrical properties around such seismic events, we carried out audio-frequency magnetotelluric (AMT) mea
surements at 39 sites in December 2011 (Yoshimura et al., 2012). In this study, we conducted 3D modeling of dense AMT
(Yoshimura et al., 2012) and MT (Ogawa et al., 2012) data, to figure out electrical characteristics around the triggered seismicity
In spite of careful treatments for noise reduction, the effects of noise were still seen on the longer parts of the resfonses (
Hz) at the several measurement sites. Thus we determined to have use of the frequency range from 320 Hz to 1.02 Hz. Tt
full components the impedance tensors at 51 sites in total were inverted using the code developed by Siripunvaraporn et &
[2005]. The model space consists of 6446(y-)x 36(z-direction; including 7 air layers) blocks. The minimum horizontal
size of blocks was 400m400m. Significant characteristics of the obtained three-dimensional resistivity model are: (1) the most
of the triggered earthquakes, which occurred shallower than a depth of 4km, seem to align along edges or areas just inside tl
relatively resistive block; (2) surface conductive blocks, in which there were very few earthquakes, were observed beneath nc
only fumarolic areas but geothermal non-active regions.

F—T— F: MT ERE, 3J0THRTINGS, Ffk L, A58 S
Keywords: magnetotellurics, three-dimensional resistivity structure, Hakone volcano, triggered earthquake
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Three-dimensional seismic velocity structure around the Neodani fault

FRUS 35— 1 i Z2OKER 2 Al EBaR 2 R HERTEE AR s —7 3
NAKAJIMA, Junichil* : KATO, Aitaro? ; IWASAKI, Takaya ; THE JAPANESE UNIVERSITY GROUP OF THE, Joint seis-
mic observations at the gre

VLR AR AR A e R, 2 MBS, 3 IR R W e & [ s s et o v — 7
!Graduate School of Sci., Tohoku Uni¥ERI, Univ. of Tokyo,?The Japanese University Group of the Joint Seismic Observa-
tions at the Area of Nobi Earthquake

189UEICFA: LT HNER KO WNRERME T h % L EHIE (M8.0) DEFWIE L EZ 5N TV AIEANEHEICEBW
T, REERSELPWIEANDIS TSRO MRIAZ HIIC, 200940 5 5 7 FEOFHE TRE O RZ KR CHEEEIC X 55
EEI (EPRHNEERIN, BRAKVERN, GPSEIN, REEREALE) MrbNhiz. BARHEBNITIE, EHENSOR
72 % K 51 73 mOFRHIERR R E SN, EFENES 2 2 & PR RERREK 10km &0 5 FEFICTHER
EHEBNEARER S Nz, #EE 7 — 2 IEKRT o kB EZ & LI HEh, BFOER ME FH 78 200km
VU DRI T P - ST DEIERFAOFAELD Hifrhb Nz,

AT, REAWTEEOFER =BG R SRS 2 HEE 3 5 72D, BRIBHIE THE O NzHAmR D e X
FIT—t L OFHI D EZ#E L, Zhao etal. (192D FiEZ2HWTHIEIGEE N €T 5T v —Zf1o 7. H L7
1 20024F 1 AN 5 20134E 1 A TICFHAE LTz 3027 TH D, 20094 11 HH 5 20134 1 H £ TO T — I IXHF
BIEDEENTVS. ATICHER Uz P, SIHOFIERZIT—2IX, ZTNZN 248,354 215,034TH >z, fRkimH
BkiZ 34?37N 135?138E 0?300kmé& U, tREAWIEE I TIE/K /SRS 0.1 BRI, ShE 7 mid 5230kmEET oY v

R7ZzhdiE L7z,
FEFT IR NI ERERIELITO@ED TH 5.

1. VR RO FEHRIE Pk, Sike & FEBICHANKEETHS.

2. 74V VT L— b SIEEEOEE FOMFRTERICHT T, N OHREEN AR SN S.

3. EEHEDOT R BAKEN - IR RWEE O N ibihig Li%kﬁf@b‘ﬁb\

4. PEEHEOERX O & i FEHROM I FIEETH O, BRI Z I N @ g Rk E < £t
5.

INHOIEFRIE, BEAWERE TIEHIERSEE DO EENKE L, ZORGEICK D FEiRic s IhER L,
ERHENRE L ERRB LTV, ERLEE FONIEMEXENNORMEOEFEAITEHE ST,
5T eh 5, NREHEDISIEBRIBREZHFT 2 7zdIcld, &~ 2 MV NEBHRO NN E 2 SkEE THEE L,
ZTOFERFTMT S EDPRARTHS.

F—U— R REHGE, MR, filk, 7 o VY EViBRAT T
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I RN I B 011 23 —2 3 VT
Stress tensor inversion in the Nobi fault area, Central Honshu, Japan

R T 1IN IR 2 R S 3 I sEE] Y i SRR 4 IREHENTE L & EEE v — 74
KATSUMATA, Keil* ; KOSUGA, Masahiré ; KATAO, Hiroshi® ; YAMADA, Takuji ! ; KATO, Aitaro* ; THE JAPANESE
UNIVERSITY GROUP, The joint seismic observatidns

Y IGEE R AR IR > 2 —, 2 ShRTRSEE AR i A L@, 3 5B AR S e RS 3 At

gt v —, 4 KA B AT

Hnst. Seismo & Volcano, Hokkaido Univ2ZEarthquake and Volcano Observatory, Graduate School of Science and Technol-
ogy, Hirosaki University>Research Center for Earthquake Prediction, Disaster Prevention Research Institute, Kyoto University,
4Earthquake Research Institute, University of Tokyo

THIEE K OV LK TR T2 O ORISR 1D %, 18914FEERE (M8.0) DB & 4k - -l E E 4
IZBWNT, 20094FEA 5 20134 F THRIMUNIEBIIIA bz, EHEBISICINZ, 70 SOREIHSARE SN, P
I AR R LOkm }:bm%ﬂ&taﬂﬂ SHTRE DR S Nz, RIS IR AP BIN E NI B DEIR X - = X Lg%
PEL, ZNSZHAWTINSIT I VIVA V= g Ui ETiTo 1=

WE7eaEEL (Jb4& 35.3~36.1/%, Hi¥ 136.0~137.0/%) NT 20094E5H 1 HM” 5 201345 A 31 HEX CIcHAEL K
ML.OLLE, ¥EE 30kmLUROMERFINL, FH Tl b Ziro7z. PHEHEIOM L& %R T —2 L LT, Hardebeck
and Shearer (2002)BHF L7z HASH £ W5 YV 7 b = 7 Z AW TER A 1 = X LR 702872 RE Lz, F5NMo%
CREMTNZATTHY, PENSIZIEFRGE M E, L@i{ﬂﬁo)rﬁmﬁt%a_“ﬁbflﬂ%.

IHI, BN 702 DEIRA 1 Z A L2 TSI T 2V IVA 2N—= 3 Ui ziTo Tz, N, EiIRA N
ZALREBFROEESICE 5T, 2~7km, 5~10kmFB X T 8~13kmdD 3 7 )V—FIC/mF 5. WHFSLREBPYIC 5Py 0.1 X
AL 0.1 ERIBR T FH B RE L, BT 5 1% 15km O MNICEBRMNA S X H = R L@ 7257 ) — T TR T 5.
%7 —"THI%IZ, Hardebeck and Michael (2008)F#%E L 7z SATSI Z W, 7>V IVA 2= a3 U= T- Tz,
\BoNRERIE, FTN—THICKILTOT, mRFISTENIIZIEHL - K ESEZENTWSD, 24, ZEHNRZ
kAo X572, BEEMER T 1891 FREME TR AN U #iPE T, ZIEZHASRTHSH, Thiodt
I X OFENTE, KEHEIDICE 10 O REENR 5N S.

F—T— FREWE, SRR, EBIRA A = XL, IST1T VA N—T 3 v, NEEHIEE, TERTE
Keywords: Nobi fault, joint seismic observations, focal mechanism, stress tensor inversion, inland earthquake, active fault
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LRI D GNSST — R IR 5 NB V9 AERH _ _
Strain concentration zone recognized from GNSS data in the San-in region

PEAS mLAh 1
NISHIMURA, Takuya*

L LUHR AR ST ST

! Disaster Prevention Research Institute, Kyoto University

(=4 .

BB ISV TIE, 1943F FEGIE (M7.2) *° 20004 SHURFEAHIE (M7.3) 72 & OHIEERES 2 2R & 9 2 KHED
BEHEL TV, ERMNIESIEERERICIZIE T mIROMEFREENR NS e e NnTh S, —
Ji, EEHIEEED GEONETIC X > TH S MR > T HAS B OHGRAE /7346 Tk, (LRt 2B ShE#S I, OF A
HWEO/NSWVHEEKE UTE SN T &z (121X, Sagiyaetal, 2000. LH L, GNSST—& 7% Wiz HASEOEH
M7 IR B A6 I B9 2 %eld, GEONETOERIFIED S & R W HICI TbNIZEN 2 <, 20024 DI HEHE R
BOT—RICODVWTIFAREENTWEWY. £ T, AWZETIE, GEONETT—XZHWWT, 1LFZHT o2 8 2
BIL, FrCHEIEENEEIOEINC OV THET 5.

FRIT A%

fEpTICIE, E PR SN E N TV GEONETHEERYE (F3fi#) ZWiz. BiIA 950462 EIRIRAGETT) 72 HiE
& T B PERERERINC T U, REZ(LRSy, FRKY, FERRD ZR DMz N IEC KO T v T2 V7L, RBE
ZAbLR 7 2 SRS TORTEE L Uiz, TOMEANT MUz, [LEHT ORERICERRT Wi b L, @D
MORZIRRTz. Tz, MEXT MU S, BN ZERE T2 ZAETOUT AN MM, FkLizZ Uy R ETO
U9 A4 (Shenet al,, 19960 ZEtHE L, #UNES & DL 21T 7.

R

T Ot TR T IEHIEENFAE L TR 20054 4 AH 5 20094F 12 A & TO VSRR M 5%, 1LBEHT D8
(BARIR A 5 BHUR) I\, R TRy MUETRENRICOTIO T 2 LR ER 2GR T 5 2 &N TE . W
O T HHENH T, PHEO O T ADARTEERD & BAUHINS M- Tk L, v NMETRENCHIST 2 X 5 m2 ki
Honzw., LML, sARUEO$HEE M T, RERDTHREBONETNHARYG T E NI T AR § HikE
(108 DA —K—) HEDIIH L, HARBLE T 1077 BBEDORKER O THREENGHRITILD > TWVDB T EBRERI Nz,
F 7z, 20004 BHEUR PO BFIKEL TIX, UK O KEROTAEENEREINTED, SIEHH MK L TV
BT RS 50, LFEHT O TIX 09 BRI DK X R SIS ERT 2 X 5 i s s o 7z,

(LR A5 R O MEERIC AL S B Wi COME I, MBI E TR (N8O® B) /SHOMEEICIBWNT, HisEf 28t
ATHED 2mmARIZ ERAELTED, UTAHERHTHS LEDENS. UTHAERGOMEE, LA HAREICKS
TeDFHET 2 T EMHE LAY, HER OO LG OZIE/NE <, HiEH ) 5L 10km OHEIFHTEICER LT
WBEIICHRZ S, HFEREEEREDSMED, TOEHETIEART EBIZ L TWa T A RmEn, COMEEOH
BOANZAXLRE LT TH 5. Fiz, ST EMHELE D 20124 1 AN S 20134 12 H & TOME 71
Wi, S ACEEET I NE ORI E B O ENEZFICH SNz, 1L T OO T HAEBIIMGE LT, hEmzrk
THEOAEEIFIFHEHL TV 5.

BIIE N0 T AERFOLENE, HEFZHOEILIO T 0y 7 Ths L LIZGaoaRT o7 oy 7 @)
KO THHTZ%LEZONED, RFOEFHDEZ IR EDINT A—REHET 512DIET—2PAELTED, U
T AEHIEIC B 2 PR T R 2B 20BN D 5.

&8

GEONETT— X Dfhiin 5, [LFEHTS OFENIC BT, MRS T AR ER IR > TO T AERHENMFET S &
MHSMTIE 5Tz, TOUTHETHTIX, 18 10kmELE T 2mmAED LTS IER) 2R3 22BN L T D,
BEDRA N Z AL E & TN ) 5 2R, B AR ELRR I, ZEEENHE L. O AERFD
BEANZZALZHSMMCT B7DIciE, & SICFHMGMREEI 2185 ENEETH D, BllEETIVEIHE DM
D SR 723 3D E0END 5.

BEHR
Sagiyaet al., PAGEOPH, 147, 2303-2322, 2000
Shenet al., JGR, 101(B12), 27957-27980, 1996

F—U— R HRZEH), 09 A%, GNSS Lz
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Keywords: Crustal deformation, Strain concentration zone, GNSS, the San-in region
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%‘EJF:'EQJ Wi 7T 2 DEIKSEAT O i d EEESR AT & WRSDHEHIHLIC B B E R &

D 0

HV fri)((:tional strength of wet Longmenshan fault gouge and its comparison with the tem-
perature anomaly in WFSD drill hole

P M s WEAR R L RS Rk
TOGO, Tetsuhird* ; SHIMAMOTO, Toshihikd ; MA, Shenglt ; YAO, Lu!

bl ] S R Ry M BT S S
!institute of Geology, China Earthquake Adiministration

RILAAREEICE TS -FAST R Y = 7 b ThidA b Nz K 51, KHEROWIEIN O OIRER T A 5 B ORI &
REE W HAMIC & EHZED TV S, 200845 H 12 HICHEOMWIIETHRE LY = 0 F v VHiE (Mw=7.9,
PUIIRHE E &3 N5) Tid. BEMLEERO ZEREO U & D Th 2MFAE—IL) RIS 250 km 7z Bz % ik
Wi EED BN, T OWrJE O PESOATLIEH B OLL IR I W\ T Wenchuan Earthquake Fault Scientific Drilling
(WFSD) &£ M2 T Y = 7 T 2 ROWiER M T bz, WFSD-1fLIGHIER 1ELIN & S FERICREICHE S
NIARHIILTH D, WFSDTEIHIFLIC B ZIREHEIE 70y = 7 FOBEEIHHIC/Z > TW5, HlEITIRIEER 580~
760 mORIC RERWEHESRED N GHI0mD AR 7 L—Y A k., ZEOENWIET Y I L WEAED 555
Lietal., 2013, Tectonophysits F 7zfLNDIEFHAIDOKER, TREH) 590 mICHW\ T 0.15° CHEDIEFIT/NE R Ly
NRBHHENT, Thh SHEE S N8O BRI 0.03F I Z N R TH L AREMNEV EME SN TWVWS (Mori
etal., 2010, AGU, T DEEEFREUIIEBER 204ERNIC DTz o TITON T X IS F TOEEEEISROMREI D E &
SBINEWETH %,

Z TR IRHHLISEWELOZESAOWE A7 P72 GRS T THlE LT (E/KEE 25wt %), BUKSEIFICE T %
FERHER & LIRS Uz, SERRED XD ML 1.3 m/s FEE)L /11T 1.0~4.8 MPaTH - 7z FEEREURHI A 55k
100 mEEN UL IR E RZEED © FREX U 72 IR 7 7% Fl W e, REROFER., Sk 0¥ — 7 BEERFENS 0.1-0.36
ERWMEZ/RL, & BICEHERREIX 0.03~0.14 £ W 5 Hh TIRWEICES 2 T EAHLNIC R T, Ko, ¥—7F
PEBREL, BRI L ICEEIS O & HISRERITHD LT T EDHALMITR >z, WFSD-LLN T
co-seismidxWifEZ:(i7ld 600~750 mT. WiEmOWRfI3IKZ 65 (Lietal 2013, Tectonophysigs& TN TV 5D
T, GO%EZ 2.5 GE L THIEHICHD B REICNZHET S L BLZ 6.305 7.9 MPat k5N 5, Fik DER
FERDE B BRI 2 T OEEISIANIMEL T 5 & EHERREZ 0.028~0.023L 75D . Mori SMREL B S8
Te U TR (0.03LLF) EIFEICERAENTARMEENS,

I BT, FESSEMZHWTR A VB A T I F v —DEIERITo Tz, kAU Dk /Mg THmRENzA) v 7
V=V EBNFHTNY =V EREKE NS DI LT, BKRAY I TEHY IO EFHNDRMREL TWdEDD, H
7 VR < B E NTIRBFOIHBE R X)) Y = IEERD SN o Tz, T4 thermal pressurizatiofe, 4 2D
JEZIC & 8759 BIBUKIED RIS X - T, ki FREIOEMIC X 2 Ml S nizlzdlz b EZ2 51 %,

F—U— R @S, SEMLNTE, U T v IR, BEECREA, FLNIREIIE
Keywords: High-velocity friction experiment, Longmenshan fault, Wenchuan earthquake, Frictional heating, Bore hole temper-
ature measurement
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B NUKTEICHE S FRiHiR O AMTREORMHS I 2 L—>3 >
Numerical simulation of shear bands formation in ground due to strike-slip fault

BPEH MIEA 5 LEH TERER ek B2 PR 2 IS K
NODA, Toshihird* ; YAMADA, Shotaro' ; ASAOKA, Akira? ; SAWADA, Yoshihiro? ; KAWAI, Yuta'

VHEERE 2 (B MR TR A TR

INagoya University? Association for the Development of Earthquake Prediction

MU NWTEFERRICIE, Wi LEBO MR NER CURES D SHIERIC D > TR N L7 ST —HiE (EFPIREEE) Pl
R TY —TI)VEAM ETTIRE AN KGR EDMRIRET 2 EMMbN TV, FHY X, BI Nl ERR 558
EEL, X #RCT AF¥ 72 HOTHRNITOR AN OFREERZFRS L & Eic, H#H - LH 2 &, #atic
E—)b » 7 — 0 URHERMEICED T RN R -V TR A IEE I 25 1 U Te RE iz R L, V—T )b
BAWEOEN#EEZ I 2 L—FLTWV5.

ARWFFETIE, EH - EH 2 OfEESEIC, TEEORKIC SYSHLY LAETIV D B L Tk~ T8k
HIRATEA#T O — F GEOASIA Y %2 LT, RS S Lo AW e 2 i\, Al a— R
R R o H) 75 A2 IR RIRE ) U s 2 3Kk 6D 2 BiRTEIC & MUSRTRE &R 728, & AWM FEAEICAE S IREh A e
W ES HENRETH S 90, (FH UM AR x LARZ [A) U BRI TRl 3 2 RS TH 5. 1L
TR, KEHBEEERW—HRME L L a Ot FERA 2R Y.

BUOIC, WiEoEmATR (yAm) I LARERZRE L2 3T Ay ¥ aZHWTEMU (X 1). RO 3
PR WG & e UERET NI E 28 Ule, BiRSMEE LT, y AROR»WE S TELE (x-z1H) D55, W
JEE R EIAE 2, T NCIE—RkZE y Aoz GRE 10-%m/s) 7z, WiEinz A CraIcHimE
K522 e8I, x-zMBRTy-zHIFERZLOFEME Uiz, TORR, &AM IZHIEE NGO H S 185
AL, FhOBERICHY, EEBIcmy S RS BugEpil (77—l ZRllz. 20759 —kEndAic
F HEROPNNZIREMDRETH > Tz

RIS, y NS 40 B2 BCE U x-z FNC IS 2 80E Lic 3T A v ¥ a2 VT, SAWRFREOER & o
AEEME WIAAE) OFRORE NIz, TR MaffiilcsWT, BB ZEA T—k A y /i Oz
G 10 %m/s) ZMmEICEZ 2 L & 81T, TROMIEED O+ RIS DWW THMRNERUZ M LTI 25
E LT, TORRE, WIIHAEND 215503, HBBNET Y 57 —MianMEEcRER, EmE TREL, ko —7
VR ARG BN T (K2). V=T )LEAKITIE ZORIAE D gz R UTe. G, MREBDOENIECTY —T
VA EERTMOR T ANZEI LT, (NEERAL ¢ WWNEWEETOETAIINE S Ao7. KIZHM.) X
Te, MRHC K> TR T 7T —METIE7ARL, WEIC—DDFHIRDOE ABROHMDIERE N, BN ERDBEICH 5N
2EatHoTz.

1) EHE— (2003): 89 KT ESR O FE @R & © CICZNIE OTE SGEE, ) Rpoti  pHeEd:u03021

2) EHEZ, FHE— (2009)E53 NWiJE OHERICHE S i OBIEFHEFHE D7z OB I 2 L— 3 >, E/HR
WHEATIE St 5 :N08028

3) Noda, T., Asaoka, A. and Nakano, M. (2008): Soil-water coupled finite deformation analysis based on a rate-type equatior
of motion incorporating the SYS Cam-clay model, Soils and Foundations, 48(6), 771-790.

4) Asaoka, A., Noda, T., Yamada, E., Kaneda, K. and Nakano, M. (2002): An elasto-plastic description of two distinct volume
change mechanisms of soils, Soils and Foundations, 42(5), 47-57.

5) Noda, T., Xu, B. and Asaoka, A. (2013): Acceleration generation due to strain localization of saturated clay specimen base
on dynamic soil-water coupled finite deformation analysis, Soils and Foundations, 53(5), 653-670.

6) R, L EARER, BPEAGL (2013): #ZR ER < & 2 Hifig OMEBISR & I S IxB D3RI 9 2 Bt
HAMBRE B RS K2 20134 KA.

F—T— F: BT NWE, AN, V—T VAW, 75T —kiE, BUEET
Keywords: strike-slip fault, shear bands, Riedel shear, flower structure, numerical analysis
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2011448 S IR GOE © OHEERIRIMOIC 1Y © G2 LIRS 5 e S NS
SHE R 22 AN

Spatially inhomogeneous stress field in the source area of the 2011 Fukushima Hamadc
earthquake sequence

HHEEG Y BRI ME A
YOSHIDA, Keisuké* ;: HASEGAWA, Akiral ; OKADA, Tomomi

VRUERAARZEBH AR B RS - WA R e Bl > 2 —
I'Research Center for Prediction of Earthquakes and Volcanic Eruptions, Tohoku University

After the 2011 great Tohoku-Oki earthquake, many earthquakes occurred near Iwaki, Fukushima Prefecture, including Mwe.¢
event of April 11. This 2011 Fukushima Hamadori earthquake sequence is characterized by normal faulting, with T-axis orientec
in the NW-SE, E-W and NE-SW directions for events in the northern, central and southern parts of the source area, respectivel

In order to understand the cause of such a remarkable spatial variation of focal mechanisms, we investigated the stress field
the source area of this earthquake sequence. First, we relocated hypocenters of events that occurred during the period from 1¢
to 2012 by the double-difference location method. Relocated hypocenters show that events near the 3/19 Mw 5.8 earthquake
the southern area, those near the 3/23 Mw 5.7 earthquake in northern area and those near the 4/11 Mw 5.9 earthquake in cen
area are aligned along planes dipping westwards corresponding to one of nodal planes, respectively.

Then, we estimated the stress field in the source area of the sequence by a stress tensor inversion of focal mechanisms repol
by the National Research Institute for Earth Science and Disaster Prevention and Japan Meteorological Agency. Results shc
that the stress field is very heterogeneous in space with normal fault stress regime after the occurrences of the main-shock of ea
part of the source area. In the northern, central, southern and east parts of the source area, the minimum princip3) stress (
axes are oriented in the NW-SE, E-W, NE-SW and NNE-SSW directions, respectively. As awhalds shows the concentric
circle-like distribution. In contrast, before the occurrence of the main-shock of eaclaPaxjs is oriented homogeneously in
space in the E-W direction.

This observation suggests the possibility that the remarkable heterogeneity in stress field is caused by the static stress char
of large earthquakes. We estimated the static stress changes caused by the 2011 Fukushima Hamadori earthquake sequenc
slip model estimated by Hikima (2012) using strong motion waveforms was used for the Mw6.8 earthquake. Furthermore, we
made fault models of the 3/19 Mw 5.7, 3/23 Mw 5.8 and 4/12 Mw 5.7 events using hypocenter locations and the scaling relatior
between moment magnitude, fault length, width and slip amount for estimating their static stress changes.

Spatial distribution 063 axis direction of the static stress change is approximately the same as that of the observed stress fielc
after the occurrences of the main-shock of each part of the source area. This strongly sugge3taxisabtated after the 2011
Fukushima Hamadori sequence and the stress magnitude in the focal area before the sequence was smaller than the static st
change {"several MPa). We estimated the differential stress magnitude assuming that the difference in the stress tensor befol
and after the earthquakes is equal to the static stress change associated with the large earthquakes. Estimated magnitude of
differential stress was20 MPa.

F—T— R RIS, Mg, X 71 = X LR, R
Keywords: crustal stress, focal mechanism, weak fault
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AORBEEOETE LBICECKTMENSENZDON? ©  WBEE—TARIIC—)
ER— 7 ) —7 . . o :
To what degree can rocks become weak during deformation?: Fracturing-dissolution
mass transfer-precipitation creep

I A it
TAKESHITA, Toru* ; OKAMOTO, Ayumit

L biE R
'Hokkaido University

HhEZI%1C 10004EIC— S T A T EAHIH LT M9 7 5 ZADOHE T H % H HAAEVEMHIEAE U-iE5R, HAY|ED
HFRZ A F 27 AN DWTHTZREENHSh &> THiz, ZO—DIF, HRROZESHBBICEE I RBHAE 56X
N THB, RARKEEMNHERICIE, HERHENE CRWIEATT, kRO RRZHENE Uz, Zoit
B OD EH{HETA Uz IERER O RME EEFRIUEO HE) ThaH, T O TIidERIERICIZITOE PG
FEREDSHC B - 12 hY, MBI IZ PR DI 12 L LTz, Yoshida et al. (2012 13 38 H A A EREMHIEEIC X 2 )6
N ZH#EE L, WENTROIS G2 AT 2 20 OFciEEZ st/ Uiz, £ O, HIigEhit4 TR O 2 i
EHIC I MPalRETH B T LD HEE I Nz,

AT, T OMD TEROVEISHIENZ Y TH B & LIGEE, HANBEOHRZ A F I 7 A DWTIER ET 587
TS, BXUOBARBTOXS BMEIGT TEEHR S OhERT 5, & LHFERTOZEISIHED IMPaTH % £ 9%
&, HRA A O EET 101 PaTH 5D T, WILHAHGR P THRAE ST 29 EEIE 10°° BETH S, —/7, Sagiya
et al. (2000%C &% GPSHIEIC & O AL HARDEHE 1 10 T/yr FE L RO ENTVB DT, TEREOHEREHE LT
1000-1000CE#FRHT % &, HZERNCIEWEUDAL T 10741083 DEPELCTWB T &Ickb, TT T, FlOMEED
EZYTH D EIRET B &, HEBBOREDON, HMEEOEIAIE 1-10UITET, 2EDIFLALIIBEHEL LTE
CTWAZ &Ilixd, LIEh->T, AADLAnY—ofEE LT, Al 1 MPaDAN10E & T, 107 /yr (10-15/s)
F— R —DEHE AN KD ZE T RO MO RKEGREE ULTFE LT %,

Bk, M EEORZIS N2 B L TWW5 EEZ SN2 MBI ff L O Z iR - B2 - BRI X D&
H U Te KRIRDER S - WilE G OIS 218 C T2t L T 5. MatE BRI ffhL oS A OB 2EE)E, i
DFENLNVTEREN, FRUTERERAICES RTINS, BEA5, LA FRERE T S Mtk
AN A SR ER LT ER T AN ETH S, HlxiE, HELICIERENZ=IER SO AT ST, S0
ISP EEIERE s CATE LTz T & WERG R R B T B DTE R E L CREBRREN T W5, T T TUE, AREIEHIE TN
TWBICB D 5T, MBI ERS SR D MBI > TIERENTE D, ZBENINEILOR, DT L &R
T B EASSR RN IE MR A ZER FLIERENTOT, HEDKIBICI > TiBE LT L ZRE T 5, LEE
M 2 &, WIS E < 722130, MHTRIBIRY S SO R 1 & BRI T 5 72 2 Tl AT ORI L,
Ly ZIRISHRE N B IELTEE T DR D LT, B8F5L, BAMHEOEH D TRIENTERIEER 27 ) — 7 hik
DTEISHTELTED, BB L >V XEBIIGTTERDE U TH T A MMBEN U % E#RE NS, Wl AW o
R ROWINCAE> T, SO HMCERIET Z e EZ 5N %,

030, [FARRO A FAL D @RS T 5 AbimE i fE R S ONatE MR m R DS CE U a2 Eatit
T, MEREIEAERE N, B DSPREEE L 7o G iR E R TR I NS, BRAEITR, DT 7 A 8—IRR T
DRE ) WZERZEDZ72DICETC TSN, ThEHieh RS Nz asih 2 B1ET3ERO XS IR A
%, —HT, AYRT L AERKR FER TR, A HNCEB AN RSN, BEEROEOAMIIR TR AT TV
%, &5, HMAICHEME R SHE DKM TR E Nz &SR 2 7 L—Y 1 R TH, B ORI FRAED
IR LIS T ENT WS, Tz, WRMEHOREORME L&, HkENLIEELWITEBRIHNEC TV
TEMHHL T E R, FSROT, Mt B i ha OB RIIHE— M ERH—IRIC K D ETTED, TOZ
RIS K DZ L WVIEEK FWEL % L TREE NS,

F—U— R Hyk EEOAISTT, B, U MUE, TRIREEOC, YIE RS, SRV O
Keywords: differential stress in the upper part of crust, strain softening, micro-fracturing, dissolution, mass transfer, precipitation
of minerals
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FEEBRE IR DR & 72 201 3FEIRER S HIE  (M6.3) Wil I D Js f1IREER HY

Detecting the stress condition at a fault from focal mechanism: application to the 2013
Awaji Island earthquake (M6.3)

KA e 1 Frle 3% 2 2 AEA 2
MATSUMOTO, Satoshi* ; KATAO, Hiroshi? : 110, Yoshihis&

LIUNRZE R KL > & —, 2 GURRR RS ST
Hnstitute of Seismology and Volcanology, Kyushu UnfDjsaster Prevention Research Institute, Kyoto Univ.

NFEHTE RS IC B W TIEHIERAEDR T Vo v Vi i T 5 T E W REEETHZHBLURTIEH L L. ZDHER
FHT ZRERROENT NS, WIBICBWTHIENRAET B0 LT, BAWISTIDWIEDMERBZ 2 08D
%, EBROWEICB VT, WEZSTHEESEDN RIS THIEOREN FN5 C LICKORETZEE L. HiEIDL
TIWNERT B ETRETZHEENEZONS, TOMEIMERIERDIGIGEENSXFIT ST &73\’(% BLEZS
N3, AT TIREEOIS G2 NS SR E NI &, BiEICB 2HEm O NETS U IGHIEZ OIS E
FEFEMAE—AY BT VIVTERE U, HIZBRTZR OIS TIGZEL) BIS 1A & 2SI OHeHEZ KR 2 T & ZidH Tz,
T DJ7iE% 20134F 4 AICHAE UTIRERE TOHE (M6.3) OFERET — ZICTES UT-f5 R, HuEsiic s 0 WiE &
HNCEFR L TWVWAB T L RSN REICE STz, iz, ZISJ1E LTI 5IMPat 72 0 | IREREDBITES LLEAIIS 1D
FEWVIRAE T B % ATREME R D SNz, ARWZED /5172 NIFEHEE W E A O MBS 7 — XI5 T &ic Xk b, HIEE
REORT VvV EROBZVEDDIENMESNBEED LEHETE S,

F—T— R o)), HEEWTE, R

Keywords: stress field, earthquake fault, focal mechanism
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PEPE BN & 2 OMIEERAY A 7V O 2 Korffi~\DISH _
A friction to flow constitutive law and its application to a two-dimensional modeling of

earthquake cycles

A FEZ 1> BPE 2 2
SHIMAMOTO, Toshihikd* ; NODA, Hiroyuki?

b e R SR B RS T, 2 RS R e A
!nstitute of Geology, China Earthquake Administratié®\MSTEC

BEER I 5 B EAM S e O SHERRHI B HENI S 2 T 213, HEDRY:. T L— FOMEMERR ERETY V593 F©
LEVHIAZEHETH > e, BEEEH L HREIAIZ IO SHERHIDTEE S N TV B AN, B S IRIINOZ L H
HUTABOEET—2 2 &bV, BAITMIREREBZ (hyperbolic tangent 7z ffi - 7z i /&N T, HHLL VS
ARZEANT BT x| B S ERBEREANOZEAFIA T E % T & Z2/R L7z (Shimamoto, 2004, JpGU; Shimamoto
and Noda, 2010, AGU). Noda and Shimamoto (2012, J8& DXzl > THIE O ZENZ T L T3, dETIE T D
RERRI DRI & FR T — 2 DL E U, TOMBRAIZFWT, VY AT 27 ZRY 2 WiEOMEY 1 7 VIOV TO
ARSI 2 M 2. o, BTV VT ORRICEDOTH LOWIEET V2T 5, FAASRIELITOMD TH 5,

(1) PEERERERGUNE. SYRSTMrT OB, Mot MBI, 5o BRI O BIM AT 25 (Kawamoto
and Shimamoto, 1997, Proc. IGC BeijingJE# 1 K\ —FZ2/Rd . 2 TOFERT —XITHKRIZ 7 ¢ v h X8 T, B
ETRENT A 22z D K< HHTETENTER,

(2) MWERIB04ER, VY RT 27 OWEEIRT % 7212 2 DD SEMEDN T E e, O EDId, BB L iRH)
D7 W ZENH THE (VUARR - V)= &MIN5), —/. MEBREDOET ) ¥ 7 TR OMEH LA
HIFEFR RO N CHERILICAED 2 ETIVHMEDN T E Tz, HIFICIEBEBROMEERIED A > TWRWO THIFEERED
TV JWIEEZEO L, Ml e ER RO E 2508 T 5 T LI TER, HHEICE, YV AT 27 MICE
J BREOMWENHA T XN TWEY, BEERE—RERAHIE. f— L7eHlED SliEZE T2 LMW TE 5,

(3) PEE—REIRECNZ W THIEFREY A 7V O ATRETH 5 T & 2 2 KTt T L& Uiz, fRHTICIZEIS
FZEMAZHNT, WEMOWIEDWD > < O LIcd XD L HERFOWE OBINZEE 2t L T3, mBIHIE U Tid Ak
DOWRBANZ N o BEEERENNE RS T BEEER L 2D 550D T, HIEFERFOWE O 8)id Z Nk TOBEK
P ZZZ 2B TIVORHTRER E K BTV S, B - RETHOWEREEIIRERHEZ KM L TW5 DT, 9%
A DT — X L DN EEN S,

(4) IROHE GREESTIEEEE) 2RET 2 L. BEE RIS Z 6 > TR - B - mBmEsic s 2
WS 2R T e TED, TD3INET IV, HEREY A V)IVICBIT 2WEORETOREG L xtd 2 2 &idn]
BETH D, Lh U KOMEX, HEREFSICBOTETRNOMEN 10MLL EEZD D | ZAUChS U THRENI O 7
5T, R B - REITEEOBEREHEY A 7 IVRICED ST BT L THB, UV AT 7 O W 1 — 4
JEZAE L TREBDTIEEL UYVRT 27 2 Y] 2 WiE DX S CTHRNICRE 5 T L Z2Rd,

(5) BTV VI ORRTE. HEROREES) I ERHMIC B 5 # &b OME 2 & DI R KA TV,
HIFED, B O FEI 3700 1 ORI TIE. Wi 2 VU — TSR SIEREBIC D > TIAD > TROMEICES, T
OEE T, HIEEMERTEEENC WG 7 ) — 7D EE L TH T . BEEEOLEMMIE~ A a1 FOfikic Xk T
Wb, o> T. TOXIEWIEEEIZ. HAONEDDEITwEENTHS Ao A MeL7cya—FEF5 1
k1 OFERZE X FIAT %, HIEFRAETTY VT ORRICE DN T, HRIEEIRD X 5 S AREKWTE ORI & WS %2
FIES E WV,

(6) ik« BAOXS REELIYZ W TEED SIRENCE S VML IR 2B 755 T LIEAS TR, B
P RERE AN B PR BN S D X A b Ui E 2 DR SWEE T TE 2D T, FEGM 2 ET % L THEAM
ENRH %,

F—T— N BEE—RERSEH], EREY A VDT VT MEETIV, UV AT LT - LAnY—, A ar 1k,
Ya—FREFIA b

Keywords: Friction to flow constitutive law, Earthquake cycle modeling, Fault model, Lithosphere rheology, Mylonite, Pseudo-
tachylite
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PN [ 300 W g St R R U oD B R 1T 0D S 135 DR HREIC DUV T DESE
A consideration about computation of tectonic stress field for inland thrust earthquake

R R
MIYATAKE, Takashi*

VEEORY: - HUEBWESE T
LERI, The Univ. of Tokyo

Wil R 2 BRE S 2 011 AT LK 1aldond ., CHUITEROmAInb 2 I6715%, - TREEE ToRERS
HEEeEZBTEHKS, TTTo 2 BEETo v (Fp 92) EINET BT LB TED, INOMLEEEZL &L
%@%%Ekbfﬂla@ﬁﬁox,oy,oz8?%o%®%éﬁolﬁﬁmtﬁéﬁ e RS ANYIIOR A a)
EH BT HEOTHETIIIRD, AIKEZAEREES. ST, K1 TRI DNV AT LIZ, 20DV AT L (X 1b)
DESICBECILHRT A ENTED, 12720 0 x Loy DFEEDGERERZRISDhoTWVEY, 8 Lo x K%
MATHOKFIEERETEVATLATOo x DEIISH L —KTH B LIET % &, Wil EosIWs ) & EEs
X, BIICEDT, BEALH IS, COWBEEISCEST o v (=p 92) DINA T, EHEBIREL BhEE R
%%m%m%ua&,%@ﬁﬁ(t JDARLR) CEEEEISIDHEE TE 201N, HHERTRZRILIET,
Strength Exceskkith# T/, RE LHLITHINT 52 LIk >TLE S, 95 &, HEREIATHENSHIGEI NS
Zklilixb, %155/\JL.®L&Ci%jb%ﬂaib&b‘@faﬁﬁﬁ_fn A CHD 0 x BIESELT —EEWVIRENEL L
BT EIlEb, Lo x MES L EBICHINT 2551, FlOBRDILEITE T ENTES, TOWIKEFEE.
PEEBMNRE I 2 LREL, BHRICEMN —EDRREMNZHT LA CH LRBHLGNTH S, HARDHREC

DT, ARLRTo—)VRIE, R L— MEEINCER L TWAIET T, BREMEE LTINS TH
58N KIcDA)y TTTO 4 UNDIETTRDIZEOATH B, Ll OBNEIREMZI L T (A) &gty
BERXZE, HREUTEUERETOR MU AMKRBERZH 1aBREM e UT (GEIEAN SN TSI
EL0 LT (W 1cd A) st ARz R < &, EOfE (A7) OffEFRICIR%,

FHEHCEHHET BHAICA THEZA 30 NDORE 5T B THZ BB EHITIE RV, LML BDY AT LHKEIC KIE
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