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3RG> HHEE < N3 FE L EA D EUK SR | o
thdr?thermal system around the Bandaiko hot spring inferred from a 3-D resistivity
structure

PHEE 2R Y A 2 N 2R3 NI BEE L B AR L A R L B g !
KANDA, Wataru'* ; TAKAKURA, Shinichi? ; KOYAMA, Takao® ; OGAWA, Yasud ; SEKI, Kaori' ; HINO, Yuta' ; HASE,
Hideakit

VR T SERE, 2 ESERUNRR G ISET, 3 SRR A BT
ITokyo Institute of Technology? The National Institute of Advanced Industrial Science and Technology (AFEBthquake
Research Institute, University of Tokyo

TR, FEEIR D S PEICHK 3 km BN 72 EE AR LER I LARIC & ™ % HIRBHIDIRR TH %, 196 7T ICHRvaHLIL
DOIHIFIIER LIz DT, 19765 X D FEHTAANG 5 U TIREAHA L T3 I1ED, B HUC X - TIR/KEE > THTA
ARG L, ZINCIGERESICERHIN TV S, BT EWEAH TS - 720, eSO RADHAE T N
Tefs SR, UK D 505mpb 5 S OFEMKIC X D ZEDOEREVKDEIT 5 X 2ICE>Tcens T ENbh>TW0a, Bl
1E. ZOH FOMERIZBANH N, HBEHLOMIRIZ 80 CEBAZ TWVWAE T Eb., HENERO FEREHENH 5
CEEBEEWRWEEDNS, FRIETIE. EEHEO 1~2 FfRENEKE U THEFIEHN L THE D, JUEROM T
EBICIE KRR S DBUKDIFIEN R TH %, Tz, RO X 5 ITIRRIEHH S DBUK DL 2Z I EE DB D> TS
TEMS, BUKROHIEYIA A=Y RIASMICT 24D T« — )V R TH B, KFEOFEENS, HEDI S bh>T
WRWIKRSIBRG O HRYIA A=Y \DRBbEoN% L EZ %,

Z T T4, AMT i (Audio-frequency Magnetotellurigsic X 3 FHEHTEERE Z1T- 72, Bk, 20134 10 A
19 H~26 HICH i LTz, HEEIE SO FE P 19 7 Fric BV CERLYS 5 K OREZIT> 72 55 15 7 Tid SIN
DEVWERNC, 4 7T CIBMOBEMEZ o720 VE—NU T 7 LY ADHDOY A MIRI T, fHEV 77 LV
AZAT> Tz, BHAHIEIE, SOHz D HEFERMDMEH TN TS D, 60HzZ#HT 2 EFFIR & OIRBENIN 28, 60HZD
J A ZHEFICIEA U TW iz, fi#TE 3 0Tl 2175 7z, Siripunvaraporn and Egbert (2009) 3 Xt1 >/8—3 3 &~/
I—FICED, A VE—H VX AR D 15 FPEFEz L THIRFRSSE TV E#HEE Lz, ThETcoe s, L
DI AT TS T2 R T E VS FEREMESN TV, BETIE., HRKOBEBLEEORIE R ERERL
T TRIEEADBUKRICDONTERET %,

AEE L AW, REURAMENIZETOMFEIIE T 0 7S LoEZRZT £ U,

F—U— B GGG, SR, BUKR, s, R38E
Keywords: resistivity structure, Kusatsu-Shirane volcano, hydrothermal system, Kusatsu-onsen, Bandaiko
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AMT JEIC & B VLR RO O LEaR i .
Resistivity structure around the Jigokudani valley, Tateyama volcano, Japan, inferred fron
AMT

B Ak T AhE 2R 25 NI RRIE 2 B eR2 2 HEF MR L /R HIE 3 5 FHOR 1R 4
SEKI, Kaorit* ; KANDA, Watarl? ; OGAWA, Yasu@ ; HASE, Hideak? ; HINO, Yuta! ; KOBAYASHI, Tomokazt ; TANBO,
Toshiyd

VERUTSERY: MUAIe R B I, 2 BOR TR NILiAIg 2 > 2 —, 3 [E A B e, 4 3rlih
VT YK e

IDepartment of Earth and Planetary Sciences , Tokyo Institute of TechndMgganic Fluid Research Center, Tokyo Institute
of Technology?Geospatial Information Authority of JapaiTateyama Caldera and Sabo Museum

L7 VT ADRRRE 7 JE (V2L A, B I RAEATEE 21T > TV A HIA L FHEN 25T D 5. T OHIEA
&, EEICHRDIR ENFKEGENIC K> TIERE Nz & SN, 08 T, MEFRHZ I T, A AOMKZTL, Wiz
HZ 2 EREROHBR A L [EHOERIEDNRREN TV AHIETH S, AT, KEKEKDOFRES TH > Al
HIk s D, BUKIFAD i & EKFLONIERIR, £ TR EE O OFREFNS b, A2 & Usts 20w
PEIT R ORIEIC Z > T 8 15 AMT i (Audio-frequency Magnetotelluricgfi s OB s & 78, i RO LB & 2 Kot
FEATIC K D HEE UTco T ORSER, H A OB MICISREEGUADLD D, Z DT 500 mLAGE Tl & P UANFES 5 T
Ehbholz, iz, HRINTRO T2 /R 95300, S HHRTUAZE] 2 X 5 ISR RSN T TV 5 K 5 Zfiil
RSNz, WEOMILIETUAL, & D REEGTZ RS EE &, #NC LRI R < R> TV 5 FERICHINTE D, i
REAEIERD S FEIZEVKEZ AT TR U O OHERE TH 2 L E A Tz iz, FEROMMMIC EWIHETTZ /R 58
BiZ, BUKICHIRO T ABADIRC > 722D TlEEVh EEbN S, KLEIEKENEN D, T DRk
D, FERICHFAES B2 UM RAZRAD B F v v TOREZRI- LTSRN D %, HRICH % LTk,
MR A NS A K BRH T 2 B OIERA TH D, T OFMEE 72 0 IR KR UAN & T 2 A AR IR ToO ki,
RTMEA ADOMIBE TH B ARENNH B, T OMHEEROE | T, HA TRE GBI AESILDFEEL TV 5,
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PEARG RIS C HL 2 SIS - R LEFO2UKR
thdr?thermal system at Tatun Volcano Group, northern Taiwan, inferred from resistivity
structure

INERBE TR AR 2 B EE 2 R R 2 BR PR T s 3 A R e S
KOMORI, Shogd* ; UTSUGI, Mitsur? ; KAGIYAMA, Tsuneomi ; INOUE, Hiroyuki ; CHEN, Chang-hw&; CHIANG,
Hsieh-tang ; YOSHIMURA, Ryokef* ; KANDA, Wataru®

ViR RS S5 (18D |, 2 SR AL g > 2 —, 3 ENT 2R, 4 RIS AR SRS, 5 O TR

2

Hnstitute for Earth Sciences, Academia Sinica (TaiwdAx0 Volcanological Laboratory, Kyoto UniversityiNational Taiwan
University,*Disaster Prevention Research Institute, Kyoto Univer&ifgkyo Institute of Technology

BB, SLbE - ISR E Nz 20 L B LfRDMEIE L, KlALUBEE PR E NS, CEILE, K
WA BEO I THE R B IHFRAEER - RSB 26 LT W5, EHIFRICHEAGEED RN L8 H D, AN LREOEENI
BTLERDEEZSNTWED, A WIEHYIOF R (Chen and Lin, 2002; Belousov et al., 20105\ 3He/4Helt
O (Yang et al., 1999; Ohba et al., 2010%@%5@7?? AR E) 2 "9 % =R - f@ {)}iﬁ,(Konstantmou
etal., 2007)» 5, t%mw(%%mq’*fﬁﬁiﬂﬁ)\j EMZHT B TIMAAET 2D TIREWVHEWVD T EMNRIIICE>
’C?‘é]ﬁéh’(b\%. O UIAiRICED &, RALKILBEDFEROEA ATRENMERTEEIREIC DWT, <7< i A DB
MOWFEMN R G52 % T L2 BT, FHEA - it (2012, IPGUYE AMT JEIC K 2R EHA Z L2 ILic BV T
frofe. FHRARS O ZIE A, AR TR, KIHEHIHED EOBREDILMND 28> TW A ZHLEMNICT 5720,
LEILDOBXZ 2km LD IEHE - Kqlivt (EEXhE) M BV T AMT JEIC X 2 EB LRIk ERE 217> 72.

BENERERYT—Z1& FFTIC & D BREGEIIC 21X N, Gambleetal. (19792 &%V E— VU 77 L AULH L
EBICFHPEMT DA V=R A RD Tz, REWINC X > TRIFRT— 2 D8 5 N7z A AR 1 - 10,400HzT
HoTz. HIRTHEREMHTICIE, AR TESNZEE - mbutisofic, 59K - il (2012) THE LNz LEILDOT—%
O TRV, ARBIZETIE, Caldwell et al. (2004 Fi£ic X % impedance phase tensor ellipBetiifi /5 [a] DR L 75 £
Mo, ARGz 1) CRILEL, 2) BRI - Kbl KR Hiso 2 D125 T 2 2ot tifbitd 2 #e 9 %
T kAT, HEEHEEICIE, Ogawa and Uchida (1996) ABIC fIMbitA > N—Y 3 v a— REHWz. §5nizkt
PP & PEHER Y= (MRSO, 1969, 1970, 1971, 1973JE5( /T A « if/K D Z- /KEFNIALL - Wi FEN{&LL (Ohba
etal., 2010;KiK - ftlt, 2013) JKAERIEIC K B3RS IR (W3l - fth, 2013- TAV CE 1) &Z2tikd 2 & T, ANIR
T X9 BRBUKRDIFENHEE S Nz,

LEIUE FTIE, HEBH 5 S ER D EE (~100,000ppm NaCEAMiEE) O 2 FRADEAI N T D, ZHhHFIR
DORYELHAEHT (= 30m) fElE 7z RS 2 - kmIZERRS 5. Flz, REEICHS LBTEEN RSN S, RIADEIAD I
SO TEMHMPI K 0 EE L, ZBKUCHBUZ, 6- 300m FEEO(KLLT- O KILKPIOMEEAEE 1 - 0.5km
FREIERENS. TOEK éi”ﬁﬁ?ﬂi FJED 30m LN DOANEKBIC K DIRFFEN, ZKDO—EIEAZEKEDOYINH
M OIIANEER E N, RIS NIPIE R E NS ESMZIEKT 5. £z, EA UAKIIMERNZ RN 2T
IKEEDRT ST LT, LWbip3 steam heated thermal watdrEik 9 5. C OEUKIFHIEICIH > TRE (0- 1 k miF) Z
FRL, 100m LU RO O £ SN2 BERREIEKT 5.

—7, BERME N T, R 5EKICHBE LU FRAOMIENH D, ZHHGHEE 1km LIEIC 4 - 300m FERE OKLLHT
- KRG TEEZ BT 5. i 71 AFEEIC RIS T B HEFERS RS NS. Z0 FEICE 30m LU N OMYE LK TE
WTEINZ NEKEIEEL, KHHEBEBEMEF TN TS, RRo—fikdtmEic ERL, Kbl MfrEnz
S Z BT 5.

AWMFRIC KD, KM EBU 7 s E 2 1L 5 KYT « RS TiiIICIA S I L TW0a T M EEE N .
AU TlE, 6 THERTCNILPEH Z 5 K ZESUBEF 2725 L T % (Belousov et al., 2010) 2D T &i&, ARHUEK T
Dix L EMEHTHEICDI D ALK SN TED, KkRE Lf7kif§’f\@%§®f€ﬁﬁﬁ35% TEDIRBENS.

F—T— R R BE, BUksR, 2 M, 25BN, 1R
Keywords: Tatun Volcano Group, Hydrothermal system, Two-phase region, Vapor-dominated region, Pressure sources
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flfik 710V 7 Z 1 B B RIFESULERL N
Conductivity distribution of the surface layer in Aso Caldera

BELfER I TR A
KAGIYAMA, Tsuneomi'* ; YOSHIKAWA, Shin' ; UTSUGI, Mitsurd

LSRR AR AR

LGraduate School of Science, Kyoto University

KILFEENCIE, <7< DHIRICEH LT WA RIS T O T W0MNIC K o T TR 5 THIEAES) LB |
ETCIRIENEZRED D D, BEHFIEZ SN TEENMIES KD EMRFFHS | D TIDPHNICHESL ARV M e
BOBRITHT, I FRLUTEEIIIDHELTVWER IR ERDONE T LICE>T, WIVTIHERENZED
MEBEE AN DRET 2 EEEZZONT NS, T LIEBHRIE, 7RI E TRET % T xR
HML, RURICEENTOVLHERER D DHENSEHT S C LICHEEAHZ EEZ NS, LD ->T, MRS
WMNILDEIIC & OFRENR L T2 D REBBIED R =N 5. MBI T, HFEERD SAHE S NS kil ZAh
ICIEHS 2 & EBICHKBICHIME N TR L TWS e Z 2 5Nn%. #l(2006)1, FENMUBHIIHBWTHERE
RO IKE D HARHID K IHULD S I S i DN T LEWICEL RS L L i, BEREIETH L eh—
F i) A R O AR HT S B 1R 3 AN R 5 N5 T &, HBGEBORER A NE SR O mEEE < 7
5T ERLTVWA. VLF-MT Bl X > TIE BN EXUEE X, HEB mH S 100miEE £ TOERBEICET 5 15H
THBHH, FRRNC DM THENTRETH D, HIRNERIS A ADKE WG TEHENRETH S DT, kil -
HBEEN ORI A 2 % T E D ATREIC TR 5.

Wik AV TF1&, HEAKORGTZE0EA L, ZOBUKDERICIER L TW BN RERENE 25, £z, WK
BREE, VT IWICHFIET 2 IRROER & im0 LTS & OBIRE BN e b, TH LT &b, Bl
T ZIEEBICKEE, FMEbICBWVTE VLF-MT I X 2 BAUSEEFHEL ML, FEkhIVT 52 AEROBSUREE 71172
S5 UTz. DURNICFOE % R 5.

FMIEDIVT S 2B : Wit LTS DOERBESUDEEZIRKEL 2DICKRENS. HIVTIIRTHZMEHA « M
W&, 100 p Slemll EOEEXUREEZ/R L, HhOHRNIIETHS. —7, HRAORREZ N NORESUEE
L TR oTWVW5A. TOREIE, VT IEMNEEICHIVTSMEZERLTED, TN EETHET ERRKMLT
WABDICH LT, KAERTE, FETIAEREROZ N ) 7R ETHDNTWADEEDNS.

ok O EBOFE | AOERHIERICEEXUZEE TH D, ML DONOET LICEHEZ R MR >T05. TiE
CRIBEREZRRL) RILPHICAIE T 2K, MEFEZRETIZ30 u SIcmMl FEE>TWa—7, HEOHICHET 35T
T30 p Slemld EEZx->TWwa. Xz, WEOEMEH.2a, M, A EOiRRHETIE, 300 p S/emP -
DEEXIREEE LR >TVa. PROBIERIMEKELIZEE TH SH, KD T EFETIE 300 p SlemlL ED s
LEE LIRS TS, iz, REOILMLEEOIIENE 5 —EHE T, KO ERE O LEMEEBELXZEE TH
O LU THEBRLEELZ>TWA. £z, HEh SEMOE)IGAICESEEEOESWHEEMETTED, B2
7w, W BENMSEEAHIICE SESUCEEMMET TV, ThHOEHRIE, PEOBREEOMLBEUKIFHE LT
WBZ EZRELTN5.

MEFADERCEESH | A X IZFEE CEEXUEELE 2R D, WRGRED b ZHFRITH T TOHEEE KUK
HIRREIIC BT 300 p SlemBL EA/RLU TS, WHR—ZEFROEREICEHEMIE L TED, BALHORIEND
ZOhE LNEV. Tz, NRIRROESBELSEEHEBII GRS — HILd 5 mc U3 A H D, T ORUIIRR O
URFfk 1)V T Z JLEROHERE B O N —3F 5. TN 5 ORI NPERROBUKDEERRICHE SN T3 T &k

TRELTV3.
BERADESIGEED | A OESUZEE & MRS & RIS VEZRT D, ZEEELO X S R EUOER
R TR,

T LTz, BRIV T IICHBENT, IS NUHADRA BSOS B I N DDORRENTED,
FORHTABNEBRCEEHEBOILEN SN D RENCT EERLTWVS. 2OC &, WEekicsohTuiEuiE
BAREDETVD & EEFEER > T3 T &) EFELEY

P — 1 MR, BT, ROCSE, i V75
Keywords: Electrical conductivity, Geothermal activity, Failed eruption, Aso Caldera
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KPEHIRZS B IC 3503 B Bk E T )V EIRARE T )L _ _
The thermal expansion model and the Mogi model for volcanic ground deformation

I 22
KITSUNEZAKI, Choro'*

Lzl
hone

(1) WHEARRZETIRRE UIBWET TV (R « K15,2013)Ic DWT, Z ORI % SARET T L (Mogi,1958) & (D H#
ICBWTHMR L. SRETIVTIE, Kithz EIRE S E AL U, Rzl TFmeE 95, HNCBRIROES IR
EREL, THUCXZMEDENZRDD. ZTOBROMEBOEHZITDOWTIE, #IFE (A977)WEL L. TOETIV
ICBVTE, BRIENIZHEARICIZZEN (B2 WIEFEEWE) LEns. TORMIE UTERINDNEE L [RI—WE T, BN
DIREDHW LFT 2 LT 5. O, BENEIIRE D, RARETIVIERIREIZEE TV (STET V) ICix(bd
%. CORERENTIIEREZRE AL, MR TORER/ZILEMEREIC KIS TV —Z 78R (FE)ICK > TDOHELS.

(2) FElD STETIVZE, BUEMEEIZIROEEIC B IR T E 5. B2 NAS FICnEIT 5 £ 95, SigTHER
(OLT7K) [ FFEZNANCIIERIRAIR TR & L THRET 20T, Thblc Kz )y (iRDZN, EHELE) E STETILT
HZons., BRI K M NEEERORIOMERS. > T, EERROBHICBWTE, HROEEZENIC
XBT7 V=7 %R (FE) DHDENZIICEHF ST % *.

«[1E] JNE « AR (2013)IC FB4F 5 BIERLAMN C T TREETIEE N TN 5.

(3) EREDOMIAERITII A LEME & AxE 5. FFRIKTHEAML THD, FUlkEICH S LT 5. (1)(2) DI
BRETIVICEWT, BEZ DX HKEMZALEICEEZMAS. COREHBUKICHENZLE RS, B (518) &
MIBRK & IFMNIC 2 E)d 5. FEESOBZRIE, (2) TNz K S ICHIRZEN & FEICKAENEb 24T, —77, Bl
WORIBKIERE FR (EALLT) IS LT, BEICRL, ZTOREEETTS. (kOB RRRER (BA) &K
DE 10M5LLEREWV.) TS KBENZED FEICE SN, HMEMICEENZRBETHIEE NS, O &z2fkH
5 I B0 2 BUEpIToRd

[Z75 3CHik]

HRIFES (1977): A B OS2 T 2/ 8RE TV & Z Ui S B2 E, EF5EER, 524, 301-309.

Ik R + AR (2013): RREHBI 7 AL 61T 5 B2 L & AR E 7)1, HERR BRI A G, F8E T, SVC52-04

Mogi, K.(1958): Relations between the eruptions of various volcanoes and the deformations of the ground surfaces

around them, Bull. Earthq. Res. Inst., V0l.36,99-134.

F—T— R BRE TV, IRE TV, B2k, MARASEh, RS 7 i, 2 LB

Keywords: thermal expansion model, Mogi model, gravity change, ground deformation, Akita-Komagatake, porous media
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2 DD EAN D % [/ i7:El Cobreloa _
El Cobreloa: A geyser with two distinct eruption styles

AiA v ' ; Munoz Carolind ; Manga Michael
NAMIKI, Atsuko!'* ; MUNOZ, Carolin& ; MANGA, MichaeP

VEOK « B - HUBREREE, 2 ) T A V=T R¥EN—T L—RK
IDEPS, Univ. of Tokyo2UC Berkeley

We performed field measurements at a geyser nicknamed “El Cobreloa”, located in the El Tatio Geyser Field, Northern Andes
Chile. The EI Cobreloa geyser has two distinct eruption styles: minor eruptions, and more energetic and long-lived major
eruptions. Minor eruptions splash hot water intermittently over an approximately 4 minute time period. A major eruption begins
with an eruption style similar to minor eruptions, but then transitions to a voluminous water-dominated eruption, and finally ends
with energetic steam discharge that continues for approximately 1 hour. We calculated eruption intervals by visual observation:s
acoustic measurements, and ground temperature measurements. All measurements consistently show that each eruption style
a regular interval: 4 hours and 40 minutes for major eruptions, and approximately 14 minutes for minor eruptions. We develop ¢
model, in which the geyser reservoir, connected to the surface by a conduit, is recharged by the deep, hot aquifer. More deep
derived magmatic fluids provide the enthalpy to heat the reservoir. Boiling in the reservoir releases steam and hot water to th
overlying conduit causing minor eruptions, and heating the water in the conduit. When the conduit becomes warm enough, th
water in the conduit is able to boil, leading to a steam-dominated eruption that empties the conduit. The conduit is then recharge
by the shallow, colder aquifer, and the eruption cycle begins anew. El Cobreloa provides insight into how small eruptions prepar
the geyser system for large eruptions.

F—T— F: MR, FU, HZL, A
Keywords: geyser, El Tatio, geothermal systems, eruption
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RARILA A L AT A AR O 22 B

Time variation in the chemical composition of fumarolic gases at Hakone volcano, Japan

K BV B KRR L A B
OHBA, Takesrﬁ* : KUNO Yuki! ; SAGOU, Masakazu

ity dicariline s
!Dep. Chem. School Sci. Tokai Univ.

%

FERRILE AR NR O PEERICALE 3 516 KILT, VT IREEZA L, Rk EOILEICIG B D FEZE L T 5.
RO 2T 5~ 7 < EGEENE, R TFeT OB, 1972 IirE D, KI=T4ni (Kobayashietal. 1997 %
TR LI EZ DN TWAED, RO TENEIHH SHAEICESHBOETZ, —#HOMEHMS AR L THE
, GBI IEFHPHEBMLUEVEIFS Z 2 (ITH, 197D, K =TERTOMAERNTIE, drge T Eeilhy LifkkrsE L
FELIZAERIENCE ST, BIIIDEZIED SN, H /MR Nz OOK - #H, 1975.

BRI THBROENGEIRND, VT TN TR IZCTCALEEDREF T 5. FRC, 20014E6 A5 10 Alch
U CRAE U T HEISBNEIE R T, RO O N TR RSN E N, [IAICHRE B 2 & 75 Uiz, T OHGRE
hid, WS 7TkmOERIREIRE, KfA B XU FEORERIC B 2 ENEOEINHIC X DI Nz (R - 1,
2009. 20014 7 HIZ KB E N T e R =) V7 HLORGEEN DN EEICE AU GENED, 2003.

FRRILD AIVTZNITIE, 15000 AAFEEL, L THH 5 T ADBYEENHNTWS. FfRILICBT 2 L H
ZRilbzZ R E U, )1 RESRHC A A ARIL T, M NEvES), Hgzss), 36X U FKSEO ZIEHE OBl 7z
19614ELLK, ML T\ 5.

NUFEBOARGIE S DA RS TH D, <7 <BH IO E N BRI O—E&, KA ZADRR
TRERRT . KU, KRS RS S ETARBEMICEERIZANSE S X 5. AL TIE, KifatEE o
KA Z DD R UEEL « 0T ORERICOWTIET 5.

il A DEREL

KB O 5 IRME S 7 2 HiSIc 30T 201345 5 AD BRE0 R UEREL - 94T L7z, O & DI, BEHiLF0 B 200m
ICHBEKT, 2001 FELORBIHIZ L TOWBIGITTH D, EMEMES. ZhTHIE, BEEEOIL77 500mO L &H
BT, TEICE D L. COEKEFMEREMES. HIEKOBUTIE, BADMELTWS. mi&Ld, K
DOHINREL 96 CHfE TH D, IKDBAITIEV . EROMESUE, HRKDBHZES D, FEKTIE, ZZDHDI
ENTWVS. MBEKUIE 5M D KOH 7kiaik 7z v 7z Giggenbachis k)L TERELL 7z.

TR L E

TE L L BIMES OMRIE T & & 98UFEE MK THD LN, RN T CO2MN 1~2 % FENTWV 2. ERHDOEKIZ,
H2S7% 0.2~0.4 % & H, FEXITZOEED, 0.036~0.050% #1050 1 TH - . CO2/H2SEEZEH B &, TEHD
HSUCDOWTIE, 5 DD 10 HICHh I T, HiEEADEmDNR SNz, R (2013 IBFIE Z AV, FiEs< O Z
20124F 3 AHA'5 20134F 9 AT THHEICHIE L, 20134 1 HIC 2l CO2/H2Skt D FRZ R L TW\W5. CO2/H2S
el 4 A0S 9 HIich W THAICHAD L. T OMEMIEARSE TR L72E D CO2/H2SEEDfHm & —3 L T\ %

MR NRIRRIEIZE NI K 5 &, FRILTIE 20131F 1 AA 5 2 AICHh U THIEDO R EED WL, %@?’ﬁ
B RU. A TR UK OMRZ I, CH (2013 MMmERCRIEUEZE ke L i, FRiLokLiEdhic
FIGLIZETH 2 EHEHE NS, FRLIC B THESEEEKOZEE, KITEFORWEEE LTHWA T DT
TBHLEZONS.

F—T— R K, CO2, AILiEH), #UkHR
Keywords: Fumarolic gas, CO2, Volcanic activity, Hydrothermal system
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T AR OIR SR OHEBRIL ZAVRFEL & K LTEENC 5 251k _
Geochemical characteristics and changes of thermal waters around Tokachidake volcan
Japan

R L SR RIER T R AR R B R AR
TAKAHASHI, Ryo!* ; SHIBATA, Tomo' ; MURAYAMA, Yasuiji' ; OGINO, Tagird ; OKAZAKI, Noritoshi®

W | {3 ERYA S A 4 Lt A
!Geological Survey of Hokkaido, HRO

JtiEE DY AIE T 5 L. 20 HADLARE, 19264F, 19624F, XU 1988-894FIC~ VM2l LTV
%o 20104FLAR%, TS CIEILTEA I T OMIEETHREPATEE OTE R D SN, FEROT VS ANEZ I N T
% WEWZEAT T, THEEO A LIEENRINZ R T % 728, 19864Eh 5 A DR R OB Z kS L T\ 5, 1988-894F
RN DORTRICIE, IR RRIENRKELS L LT ENBIEN TS RiiEh, 199D, Lih->T, ThHEDIR
RO & ALTER & OBGREHSMCT % T &id. SBOENEHZ THlT % FCEHETH S,

INTEKIRED BRI 2km FEPED X v 71 7 2K (RBUKED WE ., Z O RREBOTA SR O AU IEEE DR H IR
HLTWa, IS HRFBHOMRIE pH MK, 3.2 2R, 19864FDIFTld, TN 5 DIRFDIEA A oy
X, WREEA A NCER, B A A I Z U oTz, e, X AT KOS OHEEENEENZIC LTz > T, A
VIEEMEL R EAND D, TNEDRMAEL EICT B L. X7 A TORES « BukihEhziiLif & 3 2 g
AFVTEBBUK (SEAT) . i FEESZRBIT 2N E O Rk (GW 2 A7) LIRED ., IBEHROKRL TR
ELTHEHLTWS EEZSNS,

—J7. ARWZETHGE LIIRRD 5 b NRICALE 3 2 W BRI (& 1,000m OIRRTIE. 19864E DB
EEDSEA AT N T LA A VOBRENSIIC FR Uz, TNESDDIRED FFIZ. 1988-8HEM A
T 1992 FEE Thix ., ZNLURIZINCEE Ulzs K DZEBICHE> T Rildd 1988-8HFEMNZHLA T 20°CLLE EFL
Too TOX DI & RIED FFIE, AIFEEIOWEFRILICES T, NaCl I BT EiROBUK (NaCl Z A7) HEHEH
IKICIRA LTz TedIicE Ulc e E A BNE, TOX I RiRROZ bIE, W BRI K O & FFoSER (E 1,060m
TIREDHENZNT &5, NaCl XA THUKOREAIFHRR LD & FR TR > TW\5 LHEITZ %,

P EDXSic, ToOHIBOERIE 3 DD (SZA 7. NaClx A7, GW X+ 7) DEFICKX>TEREN T
%o NaClZ A TBUKDOZZ I LR R TOHED SN, ZOEARIZNIEFIOZIC > TS %, FlTld.
2010ELARE D NI TEBIOFEFALICLE > T, 20124 5 W IR RHI O IR THALY A A 2 F R ) I LA F VBED
HUEARLTWS, LML, ZOEE 1988-89FM Al & ik d 5 LK<, B - KEFNALLOMEIC B KEHZEE
BRH5NZ, L5 T, NaClZ A THUKDBARBE NS WESZ 5D, HIEEDOAITEIIRIA RS % /-
O, SHLTRERRBIHZ T 208D 5,

F—U— R T, R, A0, AT

Keywords: Tokachidake volcano, thermal water, chemical composition, eruption forecasting
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ISR UK D [F f K2R E Dy — A A 2T ¢ o
Case study of the behavior of isotope in several hot-spring field

Mie e
YANAGISAWA, Norio*

" PERRRT - BT
'AIST

1. iIC®BIC

MBI DO BUKRE 2 i d 2172 D . BUKFDFRINI AL, Z OBUKOEIEPHENC & & 7% 5 Kafa KIS Z R
T3, Fiz, ENOELRICITERATEIED D O, T 5D, FKIKOH FTOMAREEZ S5N5, T HIC, EGS
WKREENE K51, HITFITKZTEAL, 2 Z2ZE D568 5 %,

ARERTIE, TEFFEE K> TV AIREFEED T OmERERE E THEL K U/KEOLERNAR I 21T 5 15+
ZRT U TRRERDZERIEIC DV TELRET %,

2. HIEHH

(1) LS

J\LBITIEBITE 3,300kWDHIEFE B AHKE L T\ 5, JCLEDO/KERZRIAS 2 7zdic, HIEFEEREI DWW
DHDIFEK, IRRT U THIEFETOBUKDOMESE « IKERNRLLD LG 21T > 72, ZOFEH. 1EKD 6D 1X-35%0 T
HO. WEHE - KEBRNAEXA Y TS LTI/ LEDORRNOZEFHIFINGD d = 2070 Ulze TRK TIEIEKISIT
fEZ/RIHE. d=8fHETH/KIGEWEZRTHIND D . BAICKIKER & HKERORRN AT 2 EAREN
Teo Fio, HIBREBHOBUKOFNALLIZ, N5 ORI 80 @, ITRKMEE LTS EEZ
SN, T HBABUK L IRRBUKOEEN R 2 T L2 RBT %

(2) FRRAR 2 L S s

a2 RS T ld . BIERIR A ) —REIGERBRNM TN T 5, T OHIEKICIE 100 CIEWIRIE T ClLEED
10,000mg/iii# D EEIEE DFRMO S OMEE L, Z0 1 DERERBRICFHHA LTS, TN5DHFERD 5D 1Z-25 %o
1, 601 0% ETH O, [FIHUEDF KD KIKT A > K ORI 6180 BB TH > Tz, Tz, [AHitED
Cl DY 2,000mg/REE D2 1L 4 S H Tk, FINIAERIEZ. WK & ERESR OERR EICHiE Lz, T oMl
KINFIEODIH ZAHMNEL  IBRREDE ARV HADRERH D VAT Ly v —RLEZLNTWVE T END, @iRiR
kORI b Ak e EZ 5N, £zl 4 SHTIHEAHIKDOJER L KKDEEGHI TON TS T EARENT,

(3) B U e A S s

PR TR IC . 100 CHLWVVETR T CHEREAY 10,000mg/FiE DRV OMEET %, Tz, TOPERDK
NS BIREDILD > TWBD, HICATIE EPFROEEME T L, FRFIC CHEEME LTS, 22T, WDHD
JER LK OBEZIKRFNALL ZHE LIz & T A, 2 TOPRREFEKIEFKKEFRDT A > FichiE Lz, ThXD, &
HROPFIRE KKELFRTH S T &, FIRKDIRE THAICHRE L TV GBETRKICK DRI N, HE, ClE
EMERT B ehREEn,

F—— R IR, HE, ALK, Kk, (RiEK

Keywords: hot spring, geothermal, isotope, meteoric water, fossil salt water
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N 71 Z 5 B/ INE SO R OBUKHIER L2

Fluid geochemistry of hot springs at Kotakara-jima, Tokara Islands

BRSOk BB Y S8 S 2 R AT
TSUTSUMI, Sakl* ; ISHIBASHI, Jun-ichird ; KONNO, Uta® ; YOKOSE, HisayosHi

IUNRE: REABEBEAAT HBREEE R SARI, 2 TR ZE B FE R, 3 RRAICEE AR F AR ZEm R
!Department of Earth and Planetary Sciences, Graduate School of Sciences, 33 Kyushu Unuaigi§TEC, Graduate
School of Science and Technology, Kumamoto University

ITHIZ] AT IHIBIE, B - FKE - REKEENZ 25 TED, BUKERANFEE LT WVHIERE TH
%. BGEIEH (2010)1F, SUNDKILTZ T Y S ORFEER O N H FHELEOWEIEIC, HPURONITEE TERE N
FERANVTIMAET BT ERIEBL TS, Z0D5BED—DTHBEEHIIVTTTIE, TONRILICHIET B/NFE
BT, 90 °CLLEDEIROERERDEFINDICEH LTS T EAHSENTWS. T O/NEEDIRIKELREL « 7347 LTk
REWEL, TOBKEREEEERT S.

GREIORE E i 5] IRSKGREIORENE, 20134 5 HIiciThNizc, TRR/KOIRE « pH « BRUZER - LR
TN A B CHIE U, BUKabEHE, 045 m 7 0 )V ZA—TABL TR CAICANTHBIRYD, FREICTEH
TBER D D72 T o T2, TEGA A VIEEIX ICP - AESTE, BBAAVIBERAA 70 T 57 0 —ZHOTHHT
Uiz, TIVAVER TS ARSI HER, 74 RBEEEESMc k> TERLE.

(iR & E]  ERKDIEHHRDOFM E LT, Clm EBENENCT &, Na/CllbR 0.75 8k & IFIF—HT 5 T &,
g2 - IKEFNALE DKMV T &, BT 5N, BukPilkERFEE L TWwbEEZENS. T, Hkiclkt
NT Mg2?t, SO~ HEEMEL, KT, Ca&T EENEN -T2 UK EAADBUKKIGICB N THEN SR L —K
LW, b AREHZEAT % &, BUKFRENOIREZ 250°C~300°C LR D OEWIRETH 2 LHEETE 5.
Fle, INFTIREENVTIEATITONIBE R Ly V01, KiEE2lE, s, 7491, Hseahbix
HIRER R ENEZRICEIIENTED, OO I RIGENREENS.

TNHOERN S, EEHIVT IR NIBUKBERRDH D, ZO—iihVNEEDHER TaiRDlRkE LT
HEHNTVBA[REMEAE.

F—T— R ERAIVTZ, BUKIERR, K E ARG
Keywords: Giant caldera, hydrothermal system, seawater-rock interaction
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PR IISIREIC K o THEE SN REFIR - HERROBUKEGGR

Hydrothermal system beneath Shirahone hot spring, Nagano Central Japan, revealed
resistivity survey

Ll 1 K i 2
YAMAYA, Yusuke!'* : MOGI, Toru?

b ESEENRR A WL, 2 JLiEE R AR AR AR T R R A LT
1GSJ, AIST2ISV, Hokkaido Univ.

EWEPGEESORFRIBICIE S BOIRRLES MR EDFEE L, BEERHBIKEERL TV 3. %@54‘5@*31“35%
FIEEREEEMICE X HID NIRRT, TORSKIEERO ANBTERICHHENTWS. (HEIciE, EREY
B RGN VUBRMERE U T E N2 MEG e RERIRGIKE DA 2 L TED, ﬁb\ﬂ%ﬁi)\%(ﬂn%bﬁ%@ﬁL'CW“J“
LT3

H&E mﬁ%ﬁf@ K=V VT HEDYHBFEE R LRI CNETELEAEITONTESL T, RRKOEFERICTDOVTIE
HSMTENTW D> T, HARTH 2 IRRITE & ZOBROBE RS 5 T L1d, TR ORI >
AT XV F—EFROIEED=DICHHATHS. TDizdd, AFIRREAAOMERZERT 2 HINT, JLFEEMT EICK
3PS 2 1ro T2, HEIR, EEIRRZ NNE-SSW/TTAICHNTT % 3 km DHIFRICH S 6 i Tfro 72, &l
TEHLNTEANMF IS B X UL v E—Z VAN EFH L, 2 XeEZNE LizA 2 N— 3 UifiefTwy, HiR 3
km X TO LRI ZH#EE Lz,

e iReE L, BB EXZ 1—30000m D#HifZ L, $iEAm, KEAMEEBICELICEATNS. OO
DIHEHUIE 80 Om OFIFAICH D, ZOHICHITIK BUK) HEE > T3 & T A 100m DL F ORI A
RENTWVWBEASNS. HERRE FOESE 400— 1000 m& 2000 mEAEIC I3 BEE AR RTiA BOm L) AR
Doz, TOS BEOMIET AL, AFERROERTEEEEZ 5N, ZIThBWHRICH > TEUKOE E T
FRLTWREEZONS. FFEOAABOIRTIKIE, REELICHET 200G EDEZBUKMNERT 288 T, 7
DI INERT BT EMNFERD—DEEZENS. —T, WHOMILIETUAZ, EIROBEE 52 @SROFEZ R LT
WaERLBN, BIFICES X TEZHER LB ASRZ RL TS AREEL D 5.

FeARPibrm I, < ORI LV —RG T IS AE B W E T b B BRI 2 R > T\ 5. MK 0| FIX, JEFHIC
RTEEi e e S Nz, — &I, WO, BEKEOEOETICKMNRZA L TR 55 2 &MV
V. FRUCKH LT CTREHIEF I THZ DT, BERMEOEBOETIv S/ XY hD 55, WEEEE%ICH FKkDEER
U, BREFDEZS LTS3z ATV B EEENH 5.

F—U— PR, BERR, YL < 7R VY Tk, PR
Keywords: hydrothermal reservoir, Shirahone hotspring, resistivity, magnetotellurics, geothermal system
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PS-INSARWNTIC & o TH A B NT=A 7 FHIEAGAFE s 351 5 Hi K 22 #)) _
Ground deformation around Ohaaki geothermal field, New Zealand inferred from persis-

tent scatterer SAR interferometry

A5k Rl 1 3 fa 2 ARk s L O B S RIS T 3
ISHITSUKA, Kazuyd* ; TSUJI, TakesHi; MATSUOKA, Toshifumi' ; FUJIMITSU, Yasuhirg ; NISHIJIMA, Jur?

VEIRREERZERE  T2EW195RE, 2 R h—RYZa— b+ I)b « T3)VF—EBEIIZET, 3 JTUNKZREERE T4
7k

IGraduate School of Engineering, Kyoto Universitinternational Institute for Carbon-Neutral Energy Research (I2CNER),
Kyushu University?Faculty of Engineering, Kyushu University

Za—Y—7 Y RILEOHIRERIC LA % Taupo Volcanic Zone FHEEN 2 AILIEHE, ANT F90 A T4 1 it %
MMEET 5, MEEROHEAFIFRINT E L THION TV, TOHINICHEIES S HIEABIF s O i iE, HUgE R
HEINTVRHIRED D, TA 57 1 Mt TlE, FERK 30-50mmaO iz FHWEE T Tuw 5 [Allis et al., 2009},
— T TOXDITHIZABFIC ) S MEBREFB RN E SN TO0BHIERTZDEL . SHBROWVIZRIC K 2 HZAFIFhiiIc
B M ELHBROMBENRDEND EEZ %,

AL TIE. Taupo Volcanic ZoneD SN AiiE 9 % A\ 77 FHIEARAFE i 2 x5 & LT, persistent scatterer SAR in-
terferometry (PS-INSARF#T 2175 C LIC K D AT FHUSOME LT OHEE 217572 PS-INSAR#HT Tld, SARD
BRI BT, ZE LTe~ A 7 O EELRE 2R 3 BELAD AR DO A 72 AL THIERZ B Z HEE T 572, @HED
INSAR fifth K © & SRS ISR LB Z2HEE TE 2 Z EDHIBNT WS, fi@fTicid, 20074F 1 AN S 20114 1 AR
1THLE TEIG E Nz 212 — 20 ALOS/PALSAR 7 — 2 72 il Tz, fIRHTOORGIR, HIEAGHFEHISE 1 THRIFT 60mm D
ENSEEINBMEOLEHMNFEEL TS EHEESN, ML T EZ SN, £z, HlEE FARE L T 5 HiHIC
. BARRGEERAMEE L. Wil K O g TE RO EADE X > TV SN H %,

Allis, R., C. Bromley, and S. Currie, Update on subsidence at the Wairakei-Tauhara geothermal system, New Zealand
Geothermicsvol. 38, pp.169-180, 2009.

F—T— R #RAH), PS-INSARFAT, A7 \77 Atk
Keywords: ground deformation, persistent scatterer SAR interferometry, Ohaaki geothermal area
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Gravity Monitoring at Takigami Geothermal Area, Oita Prefecture, Japan
Gravity Monitoring at Takigami Geothermal Area, Oita Prefecture, Japan

PRATIWI, Maryatit* ; FUJIMITSU, Yasuhird ; NISHIJIMA, Junt
PRATIWI, Maryati* ; FUJIMITSU, Yasuhird ; NISHIJIMA, Junt

IKyushu University, Fukuoka, Japan
IKyushu University, Fukuoka, Japan

The gravity monitoring at Takigami geothermal area has been applied since November 1996 (Oka et al., 2011). In this arec
the nearest geothermal manifestations are about 1-2 km to north and east of Takigami (Furuya et al., 2000). So, there are 1
geothermal manifestations at the surface. The geothermal power plant was built at Takigami in August 1991. It was reported the
its power plant output was changed from 25,000 kW to 27,500 kW in June 2010 (Kyushu Electric Power Co., Inc., 2010)

We analyzed the gravity data from August 2008 until August 2013. We found that the gravity changes at the northern zone
the western zone, and the southwestern zone of this area are quite stable historically. This result indicates that the recove
state for these zones is almost done. However, the data at the eastern zone shows gravity increasing. It was assumed that
subsurface fluid at Takigami area flows from south, which is the direction Kuju Mountain area. Then, we noted that the fluid
from south is filling the faults in eastern area in the beginning before going through to northern area (due to its high permeability
(Jalilinasrabady et al., 2011)), thus the recovery state in the eastern zone has not been done.

By using theorem of Gauss, we calculated the mass changes based on the gravity changes from August 2009 to August 20!
This calculation is excluding the northern area as it has different water system, and removed the effects of precipitation an
evapotranspiration by Gwater-e program (Kazama, 2011). And, we found that the mass increases as much as 10.12 Mt in tf
Takigami geothermal area. This mass change is associated with the production and reinjection process of geothermal fluids.
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H 4 D57 BNV T & 251 N B % BN A

Heat balance technique under the condition that the influence of solar radiation can b
negligible

REE B 1 v T
FUJIMITSU, Yasuhird* ; NISHIJIMA, Jun!

LN KRR EB L2 A5 b
LFaculty of Engineering, Kyushu University

AR ) 5 DIRERE % K 6D % T1HED—DThH BN (Sekioka and Yuhara, 1974TI&, HATEAL S 72 © OEAE
EHIEAS RS GBS R s & @ R s Ot R IR g ) & Z2EEO U B e L U TR EFRED VW5 N 5,
B AR B RIS IC 1) 2 AR BN X D VE I NE D, EH 5 IE T OB B RO IEE R IRE DT I
LGS E 2 BE L T, SHTENZI TV, HBREREICEET 28O DEL 1> T2 (BXiEh, 2009;
POEIED,, 2010; BOEIED, 201D,

BUNSZIE TR, HIZEHE DGR & ROl O i B 7 FEMEIR & 5%E U, BRMEIRRE X 0 d R 2 /R 37
ST TR THIBATL H I & 22 2 TR 2179 DY, iigs 2D 2 ¢, HSDEMERE OPEICE 2 % 80, [ATFFEIC K
BIEREHEE DK E R EA T A REGERD—DTH BT EMNHIH LTz, T T, HEORENEETE 3552 E
L. NI 2 N THREUAZ R L U7TBIESRZ i LT, iz A TR X 3 BUGHEO SR E L2 Hig Lz,

BT AT LTI, HEDVRWIRRBIC B 2 BN 2B 52 % T, SWIEBURBOIREIC) Fv— RV U #x
AL, E5IC Bowentt DM DOPE FTiERZEE Uz, ZOE, N TIHREWAD S OEBROFEE & I1FIFH CIEOREA
wmH, il FEIC K D EHRE N,

A2 D BICHT=0 . MR UNKRZEZR AR T2 HIERE R S A 7 L TP RE LR ORI X, BihEl
SO T— R fihfiie £ T Kzt 172 Ta N Tz,

ECEEZ: - P95 14« VLB SERE (2009) NS THIWV BN 2 HENGR R IR ORRZEL.  HAEBREERIZE G 20094F
RETRLE, V161-P012

BOCREE - 1S I - V=21 (2010) BN 14 THIV B N 5 2 B (R & M R i i B 8 & OBk, HASHIERE
BER2AEE 2010 K2 TR, SVC061-P03

WOCEEZ - P 1M - TLBSENRE (2012) BN 1E O HIENR BIRE & SHFEMAR T — X L OBfR. HAHBREE R ZE S
2011 K= THE%E, SVC049-P10

Sekioka, M. and Yuhara, K. (1974) Heat flux estimation in geothermal areas based on the heat balance of the ground surfac
J. Geophys. Res., Vol. 79, No. 14, 2053-2058.
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