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Trlggerlng of earthquake swarms following the 2011 Tohoku megathrust earthquake
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1Japan Atomic Energy Agency

Earthquake swarms, often interpreted to result from fluids invading the brittle seismogenic zone, have seismicity patterns the
are significantly different from an aftershock sequence. Following the Mw 9.0 Tohoku-Oki earthquake, an unusual, shallow
normal-faulting swarm sequence occurred near the Pacific coast in the southeastern Tohoku district. An integrated approas
combining geophysical and geochemical methods was utilized to establish the presence of agueous fluids around the seisn
source region and their derivation. Magnetotelluric inversion defined an anomalous conductor with a width of 20 km and clearly
visible to depths of more than 20 km, extending to the base of the crust. Independent geophysical observations, including seismi
strongly support the suggestion that fluid-filled porous materials and fluids associated with slab dehydration are present in th
convergent plate boundary. In order to provide geochemical constraints on the source of the fluids triggering the swarm activity
new helium isotope data were acquired from gas and water samples around the seismic source region. The observed 3He/4
ratios in these samples are significantly lower than the atmospheric value of 1.4x10-6, indicating that the mantle helium contri
bution is less than 10% of the total helium. Plausible sources of the fluids can be attributed to waters produced by dehydration c
accreted deep-sea sediments and/or seawater-altered volcanic rocks, rather than dehydration reactions in the subducted oce
crust and/or hydrated mantle below the fore-arc mantle wedge. The swarm sequence would have been triggered by stress chan
associated with the Tohoku-Oki earthquake, enhanced by vertical metamorphic fluid expulsion from the reaction zone.
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Underground Structure of Wushanding Mud Volcanoes in Southwest Taiwan by Electro-
magnetic Exploration
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Keywords: mud volcano, Taiwan, CSAMT method, underground structure, fluid
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Dehydration from hydrated minerals and its relation to the chemical and isotopic compo-
sitions of mud volcanic fluids
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LA RTTHTRRIC A SN BTN, FIRRKSRE KT O TILMHAATZKDBIKE N, ZF AR EmIC
BHLUTERENTZEDT, thAARHEOKIGERO—EZHS . AL SBEHT 2 AOKLIFEE ST 2 2 1%, Tk
FRIAFFFDIKIEER & Z AU B U T4 U 2 RS EI A LvEH), B R UHIBRE ISR ZH% ETEETH S, Bkl
FAARD FEEIEIE & U TIIHERY D RIBRIKS A A NA R L— DRI o TAH UK, KoK, ik, SEPIliKIC %
T BKEEMNENTNS. TDH L, HEYNUKO BT ERIEH 60- 160 COHIFHTAR T XA AT A bAFHEE
B3 2RI ENARBKTH S LIEFEN TV 5. IKILRIKDIETA A > R FRINAALEAVR I HIER L 22 B8 72
WAL AR S FC, Sk HRS KO8 « IKEFNALZAS C L I3MS TEETHS. A
7 TIE, BNMUFADEWDICHN /R 3T ORAETERHETES L LT, ML - BERXLUOZNZICH LT 3R
BETNVEREL, U NZRMUFEAOESE « KEFNALLE CHEEZ/RS A—Z2E L THWS T &T, Sk
ICHIRT ZIKD EDfEE « IKEFNARLL O OHF 2 ik Tz, F7z, Rayleighm BN EHV, AX T %Ak EIKOR
DFENHEZ RIS, AX T 2 A SFOKIRDIZE « IKEFNARLL & IREOBRZ TR UTAEER, BKkD5ET9 % 160
CTORIKFRDEEZ « IKERINALLIZ 618 O=+ 9.5%0, 6D=-17.7% & HfEt bNniz. iz, TOREE IRMEEET
JVORFFER L R L, BB ORE Bkl & a A% ) AOEERXILO—TlE 2 DO FERRENBO—8E R L.
—JTC, BD CKF, LVF Z7)V—T1 89 %k, BXORETEM, sEihiEORAICHENTIEFHESRI S
9, TNEOHIMICHBOTIE IMMESETIVAEY TIE RN MR E N, chbD9o B, LVE ZIV—TIicDn
TR EZRE DR D2 LD 3RNEAREEZZONEYTH B fEmlidiz. £z, FhLS ok kil
WK LT ARREET NV 2EH UTHst L, AERRROEFR/KE 4 k5 HE U TEHET % & Rayleighfizlic &
HatEER e KHHTE A &R, £, CKE 7NV —TTHONTR—RANLICET S Cl R, B - /KER
MARLEDRHIIC X > TEE > TWVEH T 2ICDWNWT, FHEARREFKOESIEDOZLE LTERHTAZENTER. T
FAFFEFBDOKIGERIC BT, AERARREHFEKD X 5%, ClEE LEBNALLDSKE L, KEFRNALA/ N W
FADNEE LTV B ARENEDH .

F—U—Rfekill, AXZ ZA b, RNk
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Investigation on the fluid migration associated with the Chi-Chi aftershock sequence ant
Ontake eruption events
Investigation on the fluid migration associated with the Chi-Chi aftershock sequence anc
Ontake eruption events

MA, Kuo-fong"* ; TANAKA, Hidemi?
MA, Kuo-fong"* ; TANAKA, Hidemi?

!Department of Earth Sciences, National Central University, Taiwan, RS&hool of Science, University of Tokyo
!Department of Earth Sciences, National Central University, Taiwan, RSool of Science, University of Tokyo

Our previous studies in attenuation, noted as 1/ Qs, for the 1999 Chi-Chi earthquake suggest that the fracture zone associat
with fault zone could be considered as a fluid reservoir, which possibly yield to some observations/detections of phenomen:
associated with pre-, co- or post-seismic of a larger earthquake. The sudden changes in attenuation co-seismically with dec:
following a diffusion process indicated possible high pore-fluid saturation within fractured fault zone from fully to partial satu-
ration, especially in the dilatational region. The migration of the fluid in the dilatational region might have the association of the
aftershock sequences. Aftershock sequence following a mainshock often considered to be related to regional tectonic stress a
stress triggering of a mainshock. For stress triggering, it is often considered to be in the stress increase region with some lap:
time (>one month) for the static stress triggering. In this study, we tried to deviate the possible fluid associated aftershocks by
focusing on the region with dilatation stress (stress decrease) and one-month aftershock sequence to understand their possi
association. The 2014 Ontake eruption had been considered as an eruption associated with fluid/gas within the magma chamkt
We investigate the possible passage of fluid flux within the magma chamber from the observed seismicity and waveforms. Th
recorded waveforms near Ontake show several different types. Some waveforms exhibit the possible detection of the trap-wav
from magma chamber. The simulation of the waveform might give the hints on the structure (geometry and velocity) of the
magma chamber and the mechanism of the earthquake associated with 2014 Ontake eruption.
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Groundwater pressure changes at the Ohtaki observatory before and after the 2007 al
2014 eruptions of Mt.Ontake

NSRS R A
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PEERNRR A ST E SR A v 2 — T3, 199841 FiEifl (GOT) Tl RAKDEIZBM Lz, GOTIX, 1
FRHLITED S BN 10 K mDFTICH %, GOT Tldk, HAZEEAL THIFKEZHIEL TW3, GOT DOl Rk Ik
BRI NG LT KIEZM b7 R D TR O T AREZEHE LIz L T A 1-3mminstraidDfEiz £ 2 2 &b oz, TC
T IKEFKOHE LTV, 1nstrainid 10 D-9 {fOD UV F HEZEWRT 5, HIEICHWOTWBKEFDORAEIZHK 2mmix
DT. WHITZ 3 5/NDOEBEOT AT Instraink WS Z &Ik b, GOT DETAHEF O E1: 1040mTHED A N L—
FHIEIZHEE 645-663ME DT, HIED SHFETH 650m (FEE) 390m) DARREOTHZIEL TWB T Lickb,

19984ELIRE, fHlstLid 2 B L7z, 20074EMEk (20074E 3 H384E) & 20144FEm -k (20144E 9 AXY) TH 5.
2007 MK DBEENE r A i LR E a8 (It L2 RS EfRE DWW - < b & U7 DBIHIE iz,
20144 DRHZF D K S B2 LI BRI E NAah > 7z, 2007FEBE KOS, FELOREBEOHEME ML ¢ FRalllsT
WEIKED 20em X L72hY, 20144 DKL, ZD X 5 HZbIEFED S NEhr o7z, 20emD/KAHE & ROk
R EET 2 L 100nstrainDARFEE N2 ZER L, BEEEORDKEINE O3 RICHE T % &5 300nstraintd b,
2ODMHEIF KL ELT 5.

NS O FKIEZ L & -y A B OFEIIC DWW THEZTTS .

F—T— R gL, A, TR, s B
Keywords: Mt.Ontake, eruption, groundwater, crustal deformaiton

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‘si—fiem

Union

SCG61-06 £15:102B FFRE:5 A 27 H 12:15-12:30

REFILALASHIEE IS 8 5 L5 D T8 4 A Xy 7 A% g)

Observation of co- and post-seismic fluid migration in and around Kamishiro Fault, Nagan
Hokubu earthquake

HHp 592 15 Hhdeiiiik moe 7 L—71
TANAKA, Hidemi'* ; GEOFLUID, Reaerch group
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SERK2 6461 1 A2 8 H, EREIE I LZE2H A BN OMIEKIETEE) L, [EWEZZREIEE Lz M6.7 DiiE
(EFEALEHIE) DA U, AHEIC X 0 skl 3 & OZ DAL IEEOEFIRIC BT, 9 km I 2 iz 15k
jEhEH Lz,

AHERICHR LT, IV A A3 V&iik G OB X CKAE FOBIIEN TV, WLDTNV—T T, H
RO LBMEN S, T2 74 2 ABHEX T, RAEE OB X G EHRORE 217> TE T,

ARETIE, REFRIHEICH > TEESR S NICREBEI O Z B2 L. kiE OKFIRFEIC DOV TERT %,
F—U— R REPULILECHIEE, PR, ik, iR, B, KRR

Keywords: Naganoken-Hokubu earthquake, Kamishiro Fault, Fluid, Hot spring, Fracture zone, hydrological characteristics
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Poroelastic behavior of bedrocks around Tono Research Institute of Earthquake Science
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CNHICE U CHEROFEMZHRET %,
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Keywords: Multi-component borehole instrument, stress,strain,tilt,waterlevel, poroelasticitic behavior, stress and strain seisma
grams, movement of fault
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Water flux model around TRIES/MIU to explain the gravity change

AL 52 RGN IR 2 AT
HONDA, Ryo"* ; OKUBO, Makotd ; YANAGIZAWA, Kouichi? ; TANAKA, Toshiyuki'

! ARHEER AL, 2 HARE TR SR
ITRIES,2JAEA

The absolute gravity measurement by FG-5 has been operated in and around the Tono Research Institute of Earthquake Scie
(TRIES) since 2003. During this period, two types of ground water level change was observed. One is the water level decreas
more than 70 m in 12 years, which along the drilling of the 500 m deep shafts of the Mizunami Underground Research Laboraton
(MIU). The other is the coseismic water level increase in many events. Generally, the gravity value increases if the water leve
just beneath increases, and vice versa. Nevertheless, the gravity values in 3 stations show the same trend; show no decrease a
with water level decrease in 12 years and the gravity decrease along the coseismic water level increase. The distinct coseisn
gravity change was observed only in two cases. One is in the 2004 off Kii Peninsula Earthquake (Tanaka et al., 2006, G3), an
the other is in the 2011 off the Pacific coast of Tohoku Earthquake. We introduce the model of the groundwater flow, which is
explicable for both gravity and ground water level.

The interspaces of these stations are 1 to 2 km. The coseismic gravity decrease in these stations were about 10 micro gals wh
suggest that the mass moved away from these three stations equivalently. Based on former researches of geology and hydral
geology, which clarified the permeable and impermeable layers well, we reached the model as follows for the coseismic case. :
The subsurface structure is constructed by three permeable and two impermeable layers 2) The seismic wave or stress propaga
causes the high permeable path through the deeper impermeable layer. 2) The water reserved in the middle reservoir flows do
to the bottom reservoir driven by gravity force. Geologic fault plays an impermeable role for a lateral flow, however, the high
permeable region are generated by the seismic event, along fault plane.

F—TU— R =y, #RoK, HRKRE)
Keywords: Gravity, Ground water, Ground water flux
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In-situ measurement of permeability of fault zones by hydraulic tests and continuous

groundwater-level observation

A JUR 15 ERAR A
MATSUMOTO, Norio'* ; SHIGEMATSU, Norid

b EESEEANRR A W ZETT
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PERRWEC L& rEE « iR D 7 b O FKSHE GBI O —BR & U T, =HEIRMBR &N TRz
PHIU 720 HhofsiRz 2 a7 9 > 7V BUs URUE « IKBEEAER R & O FakBa 2 52 Uz, JRHITE 7% oKL
UTH « R - EHEEGEAL TS, fL1DATY — 2 %EEIL 547.6-558-5nCH D, FREEHROMER DS B
SN RERICAYY 9 %, FL2 DA ) — VIEREX 145.5-156.4mMCH D . HREGERROMIE RO S B, fEEH N IR
g BMEIC L E NS,

PEHE % O7KEEERER F5 K O R/RAI Ofe N 5. @k REuE, L1 TlE 1.8~8.5x 1016, fL2 TiX 1.8x 1015 m?
EHEE LTz, TNBOBEKIREIZ. Wibberley and Shimamoto(2008) & % HRKEERROFETEY > 7))V 7% Fl W e B 25
IC K BBIKFEDRER L F G LR,

F=T— R BKEREL, Wi, KEEAER, H kAL

Keywords: permeability, fault zone, hydraulic test, groundwater level
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2014 REFIE AR D HIEEICfF 5 TRIR DR
Coseismic discharge of hot spring water due to the 2014 Northern Nagano earthquake

e 8% 1 Y MES L ks (B L AR IR L JRUR BEREE L mAE s L R BE L P

AR Tt ;bR Ay L

SATO, Tsutomd* ; OCHI, Tadafumi ; TAKAHASHI, Masaaki ; MATSUMOTO, Norio' ; KAZAHAYA, Kohei ! ;
TAKAHASHI, Hiroshi! ; INAMURA, Akihiko ! ; HANDA, Hiroko! ; MORIKAWA, Noritoshi' ; NAKAMA, Atsuko*

LSRN B WIS YEWTE < AL
LGeological Survey of Japan, AIST

20144 11 H 22 H, EFHABNEZERELTLIY T =F a— R 6.7DHENRE L. HIEBOEHICIE, Zhh5L
12 8km D/ AR DT EHIK I 35V CTEEIGD SR DOIRRN A R EHITEH L THWSORFEE I N, FHEORE, K
X 26.4°C, BHEIZED 75V v ML, RFEKOFE(CZHBIIEREB ST U UL, RRAADTEERIEAZ DT
Hoiz.

F—T— F: 2014 RERALEBOMEE, JRIRIEH, HIEZICHE S MR kZ8 b
Keywords: the 2014 Northern Nagano earthquake, hot spring water discharge, coseismic hydrological change
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'Ié'lsunami, land subsidence, and groundwater level-change in the southwesternmost
Shikoku caused by the Ansei Nankai EQ

ol 2fet o s —Hg 2
HIROSE, Fuyuki* ; NAKANISHI, Ichiro?

VSRS, 2 HEBR AR AR e Rt
I'Meteorological Research Institut&Graduate School of Science, Kyoto University

LRFEIHIEEE, ZBOTE 110 5 H (18544 12 H 24 H) 1AL, AOREED STUNHDTICH T TREV, 5=k
MOEH - SR ETRERBVIOENMHEIN TS, TOMEICDOW T FHHAMESDRD KRR OHIE
LRIMEREN TV S, KRS HE B L BEUREHENIIEHT, 1987 &, ZBOREHEE (117 4 H), ZXmiihE
(11AS5H), Bk cRELRE 1A 7H) KT 30RZERLIEETHD, MR- 2528 \— VI
9%, COHERRETIE, R EEOTIARIC DWW TIEEREE T 2 i U, AL OMELRNCEI U Ta i)
ZITWVERKL TV, FIARZEMT 255, BEACROBZDIELODE S hOREIZENTHEL.

AamD HE, TEr H AR SR B 18 &R — ) REUAHIEENTFLAT, 1987 IClnfii S N7z 1 Wy sk s =i
DIFAE—Z ffiEmi U, T OHEERERICIGIR S NI iFisc L i U, M doplicid & Nic Ll iftiRIc - 72 8
KBS (MEEh, AR, MREERE) EHHEZEMICHRATT 2 Eicdhsd. ToIC, BROROHREZEIL, Bk
PIBEA T & 175 . FAIE, HIEESOR 2 R I F il NLE S 2 B PR AR (R FAIER— AR IEA) DERT
&b > TRIAFRITARD © T LB BHEEIC B9 2 RHCIR D, SRl 2 st L, WRICBT 28R ez ro7z. COHE
EOFENTRANSERONEDIEE S & RE 29 2 72DIC, T ORIz ZBEE RN TR 2 KRl U 7 RS
PHEFSCENOLR 7 e g Uiz, HRORER, g il TP IC B U T mCERMIC B ah o7z —77,
BRI DLFHS ED N TOICHRICH S Te P OWNPE A& L1, TRETHEROLRIC B>z, T, ek
froNTEFoK, ZB, WBMORHEIEIC B 2 UE g O R E), Ak, MO - (LRI 2iRERZT T
&<, WEESC Ol FkiZE(E, HE O, WRIKMEOFES O GEFICIH - THRINERE D 5 WRERZ2 & O iR A Ik
R) 952 LT, HEREICET 2 MHRkEZENICH LS5 RettZR"%gd 5.

o — 1 RECHORE, DU, SRR, HRST), A, W E 7L

Keywords: Ansei Nankai Earthquake, Shikoku, Ainan-town in Ehime Prefecture, Crustal deformation, Landscape evolution,
Fault model
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JEiEEIC 38 TR S NTziRIR/KAL & Hies & DBk _ _
Relationship between crustal strain and groundwater level at wells in Hokkaido, Japan

SEFH BB S B R 2 i B ] S RA HIOKS 4
SHIBATA, Tomo'* ; FUJIO, Akit® ; IKEDA, Ryuiji® ; MATSUMOTO, Norio*

VRUERRSAREDE PRAAIERE BB HEREN AR SRR, 2 JEASRE MBS, 3 JE R AR AR BASERL, 4 pE3E
Bethiss Bt oe it A & ie &t > & —HiEH ROKIgE 7 )V — 7

nstitute for Geothermal Sciences, Graduate School of Science, Kyoto Univé@iglogical Survey of Hokkaido, Hokkaido
Research OrganizatioAGraduate School of Science, Hokkaido Universifiectono-Hydrology Research Group, Geological
Survey of Japan, National Institute of Advanced Industr

(e s E HN]  RRICIEH THEED S LRI 250050, HERHRNZEN TV, LEih 5, ER/KIGHIE
R TEEN R E OB ZY, 2T BT EMHRE SN TV (garashi and Wakita, 1991 JtiEEEITlE 7 L — k5
WeBERE T 5ERMENMEO R UREEL, ZRUEWRRDOKNMDZEL T3 (Akita and Matsumoto, 2004; Shibata
etal, 2010, #BIIE N/ZIROKAT—2ZHV, BEICHT 5 I0E 2Nz,

(7t bl & 9B 57k)  dEHREN ORFIFIREEIC H % 19 DIRREHF ORI Uz, IRROKNIE, FEATE UK
NiEtZ Y, 107HRTHEMICHEE NS, MESNT—XiE, T—2ah—IidiRE N, KNOPERAE,
IKNIEH T2 % M 5210mmfEE TH %,

iR e #£52] 2 OB TIE, HEIC X BKMZLIEHKEOHIFEZEDZLICHB L TE b, BEEZ RO,
LU, 3BT, /KEOZEMNEZ L IGHFE T, HcaDBRREZRT, TNODOHFOADORKEZ, H
EOFENUC K B IRGFUKLANDOTRIKE D 5 Dl AP —IFY K D@ /KRB O EE A 5N 5,

o, BEEZHAVS LHKEZIR L TV E5A0OKBEMIERZGS C ENTE, —HBOKILEPHERS 205
& LTtk DIKAIZA LD B RO IARFRHMERIE, MO TR O NS EDZ RS, —7, Kilazige Lz
DRAEREEDMEICE LN EDHLMT RS Tz,

(B0

Akita & Matsumoto, GRL, 31, do0i:10.1029/2004GL020433, 2004

Igarashi & Wakita, JGR, 96, 4269-4278, 1991.

Shibata et al. Tectonophysics, 483, 305-309, 2010.

F—TU— R K2, HFRaE, iR, 1K E, tiE
Keywords: change of groundwater level, crustal strain, thermal water, aquifer, Hokkaido
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Anomalous change in atmospheric radon concentration induced by crustal movement

I OKHE U B e L OB L &R B3R 2 S S K R 3
IWATA, Daichi'* ;: NAGAHAMA, H|royuki : MUTO, Junt : YASUOKA, Yumi? : MIURA, Satosh? :
OHTA, Yusaku

VHAEREAR ARG E R AL, 2 T SRR ATT R BE S, ® SRS, HEE - PRI e il > 2 —
!Dept. Geol., Grad. Sch. Sci., Tohoku Uniinst. Radioisot. Res., Kobe Pharm. UnRRCPEVE, Tohoku University

Z R, RS B tETH S, IV RINCET ST RV C2Rn) 35V 7L (P2Ra) W7 IVT 7 A
BIBCLIKoTEKRENS. FEMAIZN38HTHS. BATICEENDEZ TV VLDRREICID T RUNEEEE
n, WERNMSEERL, KKHPT FVREEE LTINS,

KT FUEER, HEREICHEEL T, Z28d 5 MEINTE . AWK, 199590 e mitEF A w1,
PR THIIE NI RGPS RVEEIREZHZ L, SV EZ/RLUEZEHE TSN TWS (Yasuoka et al., 2008)
HIFEREICE LI KK RV BEOREZHE, HEOZIc K> T X D HGRT 2T FUIRENZELT 57
HEEZLNTWS., o RmpEEHEOREHT1E, BRI TR ZO P H 10kmIcNiE 3 5 /5 H
FEEBTHIZE TR S N/ Rt D2 (L & KA T R VBEOZEFNFIG L TWA T EMHRE TN TV A.

KEHT R VBEDHREDZIC K ZHPH 5 DT RUBRERKL TWE LT3 L, 5 R B EEOmEN %
BEICEFEL L TWS T ENTFRHRIND.

AT, K&HT RUVBEOZET &5 R B AHEOHEEOZI & b LTz, K& RUEEEE LT, LR
ERLKZ: & E B IR ERLRZ O SRS i TR S Nz 7 — 22 Lz (B9iEh, 2013, mEEOFREICE,
[ LR D GEONETEIHNED 7 — 2 by HH#EE & 7258 7 3EME A0 H R E 2 W 7z

K&EHT R UEEZAT) & SRS & O ZTT > 7oA R, FLIRERIRS: TR E N7z 20034 T 5iiEE (20034F 9
H 26 H, Mj 8.0) BAEBDKKHT R UV IREO B FEZE) L ALIREREEAOHEE DL H) & ORICHENH 5 L b
Mmote. Flzo, WEBREITERKY TEIIE Nz 2008FRIIEMHIZE (20084E5 H 8 H, Mj7.0), fiSEMHIZE (2008
FET7H19H, Mj6.9), 2010FmEEMHIE (2010453 A 14 H, Mj6.7), FAERMRICASNIZRETT R U IREZEH)
C BN EREEA O ELH L ICHBEN RS Nz, WINOREE, KPS R VEEZENEREED 1077
51078 DA —H—DOZITHIG L THD, HREZ(EIHIPTOS RUBRREZ (b2 S5 L TT RUBRERL,
KEHT RVBEOREARH & LTz EZ 6N,

F—U— R R&HFT R URE, HZH), GPS, T
Keywords: atmospheric radon concentration, crustal movement, GPS, area strain
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I ERLARIIIC 351 2 Hit Rk — M BBl —KFEZZBC (5 it s Ze b —
Groundwater and crustal activity observations in Gifu Pref., Central Japan

B BA 2 Al
ASAI, Yasuhird* : ISHII, Hiroshi*

! R HEE R
ITRIES, ADEP

HEHEER AT Tl RIS SR O BiR & HiRdiic 9 fET DR 7 R — VRIS G 105m~1030m) 7 &
Ul Rk & s G O BEMEIC B 3 2 i7i 217> TV %,

Z D5 BEREGHEN ST (HARE 7R diRtRl 22 > 2 —) JEICIE TGR350/16 98 A H 5
NEYUR O Ak S FLA 1 SO /KB RABREF I PE 5 /KN Z . OKAE ER « ETT) DEORLBIIIENTWS, TOKMZE(L &R
L C TGR350/165D MifLOFLEITHHER « 8%iE LIz GHAUR 7 Rh— VAR RIERkICIE 107 ¢ A — X — D BHE R g A DB
HENTED., BRITIC X SRR AMEZLO /&, TGR350 T F/KIK FRHCEERT R/, KAL FRERC b
HIATH5T &, TOHNMITBIIFLHECH S EHiE (NNW KR OEfTEIZIFRUTETHS T &, —J7 TGR165T
W RIS RS AR 1, KO E SRS R BT & 7 O BEE DA 2 5 T Wb > TWVd,

HE T TN D OEMATFEROFEME . TNDDOELEFHAT 2 EWNETIVDERZIBND, Fizdyminl (-
7)) OHEHER LIS S KA — BZENZE DL OBRS THIIE N TV 5, ThUTOWVWTEREZITI,.

F—U—F: aHART R—)bEat, Ml RO — B2 DR, e AMiRZE1E, MBRKEZE
Keywords: Ishii-type borehole strainmeter, Relationship between groundwater and strain, Maximum shear strain change, pore
pressure disturbance
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