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Fluid had been considered as a possible factor in triggering earthquakes, but, the evidence in
elucidating the behavior and mechanism is still unresolved. Fracture zone associated with fault
zone after an earthquake could be considered as a fluid reservoir, which possibly yields to some
observations/detections of phenomena associated with pre-, co- or post-seismic of a larger
earthquake. The fluid might behave from high pore-fluid saturation within fractured fault zone from
fully to partial saturation as a transient feature after a large earthquake. We suspect this
process might yield the migration of fluid flow, and thus, related to the occurrence of some
aftershocks. Considering that the fluid flow triggering events might have a mechanism from tensile
cracks rather than tensile shear, the S/P spectra ratio would be around 2-8.7 rather than higher
values of 6-2 for tensile shear. We investigate the spectra ratio of the selected events from the
analysis of the recorded broadband waveforms, we found significant association of the S/P spectra
ratio of 2-0.7 in about 10-60 days after the Chi-Chi earthquake. It might give the evidence of the
tensile crack events in association to the fluid flow and give the migration of the seismicity.
These events are mostly in the negative Coulomb stress regime of the mainshock and are in the depth
f about 5-8km. Our assumption on this is that the migration of fluid flow increases the
pore-pressure, which reduces the normal stress, and, thus, yield the co-seismic negative Coulomb’s
stress regime to become positive to trigger these fluid flow associated aftershocks. The migration
of this aftershock to the distance of the fault is with a speed of about 220m/day for our Chi-Chi
case study in about 10-60 days after the Chi-Chi earthquake. More profiles along the fault will be
further examined to assure our understanding on fluid migration within the crust. Moreover, if the
zone of the fluid triggered events could be constrained spatially and temporally, we might be able
to estimate the possible amount of fluid involved during this process.
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On November 28, An M 6.7 earthquake occurred at northern part of Nagano Prefecture, Central Japan.
The Kamishiro Fault,which has been well known as to be a part of Itoigawa-Shizuoka Tectonic Line,
was activated by the earthquake and surface rupture about 9 km in length was appeared along it's
trace.

Post-seismic fluid discharge was observed from the fracture zone of the Kamishiro Fault. Our team
has been observed and monitored the flow amount and chemical characteristics of the fluid for about
5 months from one week after the earthquake.

In this presentation, we describe the occurence of earthquakes and its relation to the hydraulic
propertes and discuss about the governing equations of fluid flow in fracture zone ofthe Kamishiro
Fault.
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Distribution of slab-derived fluid mixed into groundwater system in NE Japan arc
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Time series of gas composition in groundwater monitored at Atotsugawa Well
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Depth profile of helium concentration in a hot-spring well in Beppu, Japan
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IZo

AU LBE CRMEL CHe/'He) (3. REFENEEBICRL. ZNBNEL HD, BALARESO
HRHEHFAEMADENDT. TNENT.08Rak6.79Ra (Ra=1.4E-6) ZR LTz CNSDEVRIRHALLIEY > ~
IWEROAU D LDEFEENTEINDS, BRAEFE. XOU-—YRHFREMMED278n~300mcH D RBRKIFX
D)—VEBUOTHREAT D, BRKEEEICHFAICADTEAUD LG, EBICILEITdICECLD. BE
MEBICAND TELLEBLDEMED R LIZEEZX SN S,

BN
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Water flux model around TRIES/MIU to explain the gravity change - II
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REMERIFZZER (TRIES) TI(E20034F K DGHICHZSATEIZ AR COBNENREERDERLITO>T
HD, 201NEIB(CHE UEILMA R EFhE(CHSIENELERX . ERAREE(CERATINIZ10p
GIEEDNENRD SR EHCLDIEEEEZRL TEAST L, ARGEETEAINZ 4nCRIKULERE
LTV IXDEHMTHolZ. BRGCOENZCEFATIEHOMTARHET ILOBREENH TS, C
NFCICADMMEOKBEBEEZRUEENZLIZ 10— a VETVARTOKOREIREBN SF
BAOBI}THZIS5 LW EEBESHIC L. —ATIRIESICEE T 3R EMBMER (MIU) THEEDiE
[CEDONDAKN (KE) BAHERBLTHD, Niwa et al., (2012) TEEILMAXILEHMEDOBRICZEN
S5OHF CTERRASTNIZMERIKUZLICDVWTERELTULS.

ARETEEFTRIES/MIVBB TERSINZENT—S(CDUVT, FH(CERSEROMREE (RHE
) OEEEER L. HERORERIEIE ankEThDENELICEELLVWC EEBICERINTLZ. R
HEENICDSERD T cif2EDNERETRLTHED, CNICKDEENMR(FIGaIREDRBLD LD, HER
WTFAISGEEICDSETEIEEERICHD, ZNICENNDSTF—BMEZRDTIDOMEERULITDIENE
FRMEHCLDENTHDEEXOSND. e, MERHBTAIGEIC DU TNiva et al. (2012) THREIN
ZEDEEH TIRIES/MIUELOKMEARERZNZNICDVWTE UL AR, ZNZNOHE TEHASI NIZK
ZBICDVWTEME, BUE—OEITORME, ZOEOOEDERFFCDOVTRE LEAERNL. KK
CECHFKETHDEEXOSNSERA LOEKBEBE OBICHEREUNRER TS . e, 88D
RYA—CKDKESERRZE U TUVSIHP CHIERISEBAKABE U EERFRESNEIHNE SHERNE.
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Groundwater and crack behaviors after underground gallery closure inferred from
observation of S-wave travel time change by the seismic ACROSS
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<[FUSIC> BMER7 OO LIRFER (KRRLIKM HEIL) TE. 2002F1080 5 13FEEM E(CDT
DEFXEMERINTU D, HEILL (HRRFHIAFTEREFEEE) TE. 2012F38M S TE (KRETTE
([FGL-125m) DFEMEEMBHAST N, 2014F12898(CHIAR Y TF&EELE. 2015F38 (C(ETEDEREMNT T L
fzo AHET(E. BMER 7O OESOERAICLDIESNIZ. MTILEREEOBREKICHESSKOBEESER
ZEICDVWTEHET Do T 5(c. SEHEREZE(LE. HEAE (MRER. ETH99n) OTICHDTIRIEEEN
THEUTLBEBERCTEDC L. e, RENEARS LU ZOEIOMTAKREICLD. FEEERDI S VD
DRSS LUSHEERENR I Y FO=ILENTUVDCEEZERI Do

<EBBIE> 7OOXEEOHRICE. EMERDEFFTETOEEIR (98SE-015FL. GL-203m) (CEHREINTL)
BIREETIToleo AMTRICAVEEIMER 770 0O IKFIMRT. BT CIEPEABEREIC (BRI N
. ESSKICDVTERT Do SED/AREMBZEB ULV FENCEEZMEROBICTHEREET S
NBREERCH D, BTICIE. B—DRRETCKIDIEUT—INEET $2009F1820HHM152015F9IHFX TD
F—=AERWZ, PTOOXREEESLUREES. JV—VEHEAEIDIITTOT—IWEICDNT

F. AIzIE. BK - i1 (2014) ZE2ROC &, 2BFEBORDTY —VEMEHELEE. JOXIRT L
EBICKDSE (SHEPKUSVK) OEREEHTE LU, JOXRIRDNVEEEITBRHOEET Y — VB
(Z(E. 2009FE3BNS1ERD I vVvF U ITF—S &AL\,

<@BREFBRH> NI TOEESKOERZEE. SVETH0.4nsi2E. SHRT10.3nsiEEDFEBELNREHE
ETHD. FiLHKEEDE (M=9.0) DBRICE0.4-0.5msIREDERPEENS > LT TH B, TENDTE
BEABIBT NIZ20NELEEERLERLIIRSNEMN oIz 2014FE12898 (CHEKR Y FEIE L TH S AR
BHSBEELEFBLENBTE oz, F4NBRICII4ns(HET DHIBWCKSEHLERHEEE LD, (FIFREFLR
BAEBTUR, COERBIE. #92.4%5DSEREETICHYT S,

BESHENOEIC(E. HREBENTOZERNEEZEZISND T I —IHNRRTE. BCHREAREE (HRE
BE TIRTERE) TENZTNES I FORFLEEEZSND T I —INBEBETH D, eNs5id. k&Y
O (FZLH U TEAZIES KUERIC L DERBENAAS < EODTUVD, —A. HIKRY T EIEEOER
BIEE(E. BER. 2B ICIAZERFETCIIEAERURTITH D, HREBENTOEBRERMNE
O TEZMARRIUTH D NS, MTHRENDBEKAREDSHKREZ(E. TIREEENTELTUVS
EIERCTE B,

R TEILEE. BREZOMTHIERTEM TKURERL. ZNCFERAPITIETHOERILMBH-187, (K
EFTEO SHI4MT) TERIINTUL D, TELENE-WSWABADEHE TH Do SEERE(F. KEF < HNISHITK
IO EREEBICBETLTUVIN, BREENDEECLDMTKUNDEHENSE LR - TRICEBI3 L. 8~9H
BREEENTET - LEOZ{LE LTS, 98SE-01BFA THRHEICLD E. TEMBERNTIINE-SWB KTV
WNW-ESEREE (SEYIMIIC(E. NNW-SSE) DLEBHHEADDO S v OMREEL TLD, BEKICEDINSDD
SwOBREWEZEZINE. DSV O DRREI(CH BBH- 18 ALOEMHEARNHBETE S, . IEARDII K
RIZAGICHESHTAREN,. SEONRILEDATOSYODREEE IV ~O-JLLTVS ETNIE. 8~IFRIE
UCSHREAZRIETDEVWSHRESATET ZEOTH D, MTIEE /S XDKEERENR2NTH DD T, T
KD (KFE) BENRE(F3x107°n/sTBE LS,

<HEE> BEK 7O O LIRHEEFOBEEC(E. EUIMERAEEA BARRFNAEHAABORBRRED
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