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Enhancing monitoring capabilities at Nevado del Ruiz volcano,
Colombia, and its magma system inferred from seismic waveform
analyses
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=, very-long-period (VLP) 41 R B K U HMEIDRBHABRRENMTHONTWS, KEXRTIER/AARTIL
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KRUGEFDOFRILICHEWERB SN BHED S 5. long-period (LP)1 X MIBKEINE & W > 72IRENMAS
DREDIRENCL W RET R EEZONTWS, ZORENEAE LTI 5y 7 ET I (Chouet, JGR, 1986) % {RE
L. ZOBRERBMEBENEINLLPARY NDRARY MLE— V7 ERBAE LR T 52 & T, REEDOFREE
MY A IHAHESINTE 2, &iFEMaeda and Kumagai (GRL, 2013; GJI, 2017)IC& W 2S5y 2 ETFILDE
BRABRBOBHAMMRRINAI LT, ZOEBZRBHNDBRHICITO T A HBEICA o7, Taguchietal.
(AGU meeting, 2016)TlE. OB EAWVWAEFERCIVEBEREOEZARLUS LITIOVYETDAL SR
IWTHRELEZLPARY NOENTZT o7z, TORER. ZOBAFEICKYEROERIE— 2 BKEAHAT
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AR,
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etal, JGR, 2002), AL ZRIICDWTIEH R MAH X (Gil Cruz and Chouet, JVGR, 1997)%{RE L. ¥
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ZEDERIN, TDZEIS, FYYFHMEOBELD/NNILRAIZA—DREANZALEERMUEEZRFE>T
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Background

During the 2011 eruptions, both seismic harmonic tremors (ground oscillations) and acoustic harmonic
tremors (air oscillations) were observed at Shinmoedake. Here we report the behavior of the time
evolution of the frequency spectrum as well as the phase portraits of the harmonic tremors, providing
evidence for a non-linear plumbing system at Shinmoedake.

Data

We utilized seismographs from 4 broadband seismometers located within a radius of about 3 km around
Shinmoedake. Spectrograms and power spectral density methods were used to track the changes in the
peak frequencies over time. Additionally, phase portraits of displacement with respect to velocity were
obtained to further illustrate the change in properties of the non-linear mechanism of the harmonic
tremors.

The first seismic harmonic tremor was observed shortly after 17:00 on 2011/01/30, and similar seismic
harmonic tremors occurred sporadically until 2011/01/31. The seismic harmonic tremors during this time
frame had obvious but indistinct harmonic frequency peaks which fluctuated and drifted over time. The
fundamental peaks were noted to fluctuate about the values of 0.9 Hz, 1.05 Hz or 1.3 Hz. The first seismic
and acoustic harmonic tremor occurred at 21:49 on 2011/01/31 with a clear and distinct fundamental
peak at 1.5 Hz and higher overtones starting from 3 Hz and so forth. The phase portrait of particle
displacement and velocity during this time frame shows a single loop.

On 2011/02/02, the longest seismic and acoustic harmonic tremor occurred over a time frame of 40
minutes from 20:43 to 21:23. The fundamental peak was located at around 0.9 Hz with clear higher
overtones at 1.8 Hz, 2.7 Hz and so forth. The phase portrait of particle displacement and velocity during
this time frame shows a double nested loop.

On 2011/02/03, a series of sporadic, short seismic and acoustic harmonic tremors occurred over a time
frame of 35 minutes from 13:24 to 13:59. The fundamental peak was located at around 1.7 Hz with
higher overtones starting from 3.4 Hz and so forth. The phase portrait of particle displacement and
velocity during this time frame shows a single loop.

On 2011/02/06, a short seismic and acoustic harmonic tremor occurred over a time frame of just 2
minutes from 12:00. The fundamental peak was located at 0.9 Hz with clear higher overtones at 1.8 Hz,
2.7 Hz and so forth. Together with the returning of the fundamental mode to 0.9 Hz, the phase portrait of
particle displacement and velocity during this time frame also shows a double nested loop.

Discussion

We interpret the jumps in frequency of the fundamental peak of the seismic acoustic harmonic tremor
from 1.5 Hz to 0.9 Hz, to 1.7 Hz and back to 0.9 Hz as period doubling of a non-linear system rather than
a change in physical dimensions of a resonant cavity. This period doubling is due to parameter change in
the non-linear system describing the volcanic conduit, resulting in a bifurcation of the non-linear system.
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We note that this observational result is supported theoretically by a lumped parameter model of
non-linear excitation by fluid flow through a channel (B. R. Julian, 1994). Therefore, we treat this as
evidence that the harmonic tremors at Shinmoedake are a result of non-linear fluid flow through the

volcanic conduit rather than a resonance effect.

Keywords: Harmonic Tremors, Shinmoedake
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Conduit opening process toward ash eruptions estimated from
continuous tremor at Aso volcano: ash eruptions in May 2011 and in
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FIEEAILTIE, BEEOKNIEHEAERELEL. H< OSBRSS COBRAMAITTON TS (BIAE
Sassa, 1935) . EDOIEDNVEDTH B EmMENL. KUESHDFREICE B> TRIBAKE S RB &
BRONTWS, £, HRBEFDH TERHBOBRRMENELL TWEIEEHOLMISI N (Takagi
etal, 2009) . LA L. ERBEBOERBHRECS M IV T, EROEKREE EDEFNRERKEICOVNT
IREESMICETh TV,

FIER XL TIE, 2011E58 &2014F1BICKIUKH A &£ T/MREBEREADNRE L (RRT
2011, f&RF2014) , EELDERARY M, BARICETLTELEZFYEDRD & KOEFRREICS TS
XALDFEAO (2011558108 - 2014%F182H) MBSz, AFRORNIC I EGMEIDIRIEIE KA D 5
N, BOZICIHIRIERE,S A SN, KFLEOK. 201 1TEDA XY NTlE. 5B15HDEXICES £ THEER
REETEDBROSNAN o7, —H., 2014FEDA RV b TlE, REHIBPNMTEML,. 1BI13BICHLRAT
RAOCEXAREBFICHKE L,

AFRTIE, EEB2DODEXKA RV MIEBL., ERMBOERMEZHEEL. 2011FL2014FICHT 2
NKEALBORTS L OB AETIC KILERE THEIT LZBRICOWTHKRET Lz, FHALAET—41E. 2011E3BHMS
68 £2013F12ANSRF1ADZTHAEICEWT, KOARIICKRESIN/-EHR O MESIS (REBXFZALHF
REV¥—mA) CiRERINIIWERD TH2, EMMBEIOREMEIL. B NHMEIRIEOEE2#H %= H
WiER#EE (Battaglia & Aki, 2003 ; Kumagai et al. 2010) ##HL. ZU vy RY—FICL&WHEEL
oo TDEE, —RITEER#E (Sudo & Kong, 2001 ; B - fth, 2003) ZRE L. QIEILFAERXKILRIRICH
T34 YNR— 3 kI & BHE (De Gori et al,, 2005) DFERA S40%EH L7,

FODFER, 2011FE2014FDEELDARY MIBEICEWTH., EHEMBOERME IXRI400mb 5K
ARXREE CEORCIFIFMNEOATRBEEICOWTEIENELMIR o7z, HELLZERMEDOEERES T
IE, FEXLOKOFTICEET 277y VRAKE (Yamamoto et al,, 1999) & AXOKEE ##R, KEP R
T ARKBOAFERDOREREERLTWDEEZILSNS,

o, BEOHRBEEBICERDREINEILLAELHEBRL D 2EREB/ LN, 2011E L 2014FDIRIGHE
AEIDERITEZ200 mTIEF—ETH o7, AAFAAMICEVT, EBE5D(4 RV MIHEWTEERBEID
RIBHAEEZ ICEM L. 201 TETIHES100 m, 2014ETIEHES200meE, ARV ML > TELNAEERD
EIHNER -, ThE, BEROBIBREEZRLTEY. ZOBREIAADEAOICLE > TRET S I ENTE
INd, EROFESDEWVE, ZORHHICHEIIEZRIROBENRL >TW I ENEIOND, £z, &
AETICIE. 201 TEITFEZ200 mH 50 m. 2014FIFFE X400 mH 5200 me, 10HFEA T TEIRH200 miz
Ex<RY, BARKFICAOERABMEICERNMEONZERANEESDA RNV NTHERD LN, Thik, ]
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HEEBENMICEZBREERLTWSEEEZONS, COBRICEVTIZ. ERMEORIBIIEZICELL LA
N7,

INSDTEND, 201TEE2014FEDARY MIBEWVWT, UTDL I BR—EDRENFAEBRETHEITLT
WieeZEZbN3%, 2011E3ANSHRAEHRENENL., RERRAIEET 3 2 & TEREMBOIRIEHIEX
LiZL®, ZOBEICEIY., BST100 mEUXDOFRAERE AR LILIF2:8ARKE L. BEELIRIBEXHAER
SNhic, 201 1TESR10HDOXAFMAOICK > TREAEADRE D L. RIESER L7, ZORFEM S, FEx200
mH SIEREFEFHEA LR L, KOEIELZS5B15BICT K MRERBANFEE Lz, Z0H%. BRICKYGTE
FUNEFL, SFBNE—BIRET S, 2013F12ALBUHABMKEDEME RRILBEN/RELZ, T
DEE, FEE200 MHEDREAIB LTSN, 2014FE1B2BDOXFAEOIIC & YIRIBO&FE. NNRELR
BERILKE, BRICEDFESA00 mH 5FE 200 mETOIRFFEHOBE & N ETT D, EREOEZH200
METET D&, TNLRORBIICNETICHEIINTWEDT, ERNMAXAOEMEEF Ty T
L. 20145F1B13BICHICAA L KAICEWT T IMEERIBEKAFE L 1=,

F—T7— K WERAL KLEHE, B KEYRT A
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HATRIWORNZMNREXTAEEDLNZT1910FBERIUBE AL, XUBEEHREDFEEIE X, KILEX
FRDEHICIEEELRBAEDVEDE LT, ZLDOKUFHOE=SY V7 IEHbNTWS. —AT, BEX
BIICHERAEZ /9 — v 3ZHTHY, HMEFHORBKES & MUK TOREZTILDOREFRICO VT
DICEBFEINTVAWL, 121 D0OMEOREIHMENMEIRIRKR THAHRICHHEBARAICKESINDIESR
tH5, —EHERICKRETIHEOHIIHARETHY, ZOEIFNURBREDBFREBEICEFLTY
EEZLND. MEFRBEE, IHHISZORBEEICEKELTWS GEEREKE
(RSF) I : Dieterich,1994) & DIRERICEDE, IhEFTILAERE BT 2 HEFTHEDEL, Fibihh
AELEPMEER TRELAZNUMEMEORIFTAENSZOZYMARIEL TE/Z. B, EROXNLEET
&, FERENNT SRR TRET Z2BO TN RMETIX, ZOMEZFHHIEYICHREIRE SN TREM
HIEWLZ., SOETAEED, MEAEZMREOFEEZEALT, BN EOEEANEN SVEMS LUV
Y, BN EDHEBEIIRENADIEFVWDETHZD, ZRIEAERKRL TVWEIREICDWVWTHERKRT 3.

HEEEN S B9 & DHEEADEREMRIFNICKRET 2FiKE LT, Schuster(1897)ICk 2RENLEL Fbh
TW3., ChIIEREBTOEYBRNEDELDBRRA L BFR/NDOEZ %= ZENAME0 (360) E, 180E
ELT, HMEORERLXOIIMBERD, HEORENFEDIIUMBEICES L TVWRULHIE 2 RTEE
DEZATRETZEDTH2. PRETIEFEEHELFEIERY, MEN EIBEORN BT LE—BHL
TWARWL, Z07D, EHEORNMIL > THEFBEDOFHIKEFEEZTHMAT 2HEET 7%, ZOBE
&, ERETOBYIISHEHREEAN—EEARZELIICETY, TNEFNOBRAXBE TCOMERE A LLET
5., HELENS VS LICRELI-ETEE, MERIIKRTY UDHERDIDT, ERODGENRTY VD%
DEENSKSWVWENTWAIE2RET D HEEEALE.

2004~20165E £ COMEFBN & FY ORERE BT LAHER, MREAEES, 2013FWEEEICL THE
ROKRELCERD. 2013FEUBMTR TS (20165F128) ¥ TREABAILTSHREXBTHRET HHE
&, TSUFLICHKELTWE] EVWDRERGEEZERKEINBUT CENIND I EAHASMIR >, B
IRDDIEEDRADNHEERIZLTWEHIERETT 578, ZOMBTRET IMEOREUERELSE
ICEB 2 IRETB/NT A —4 TR L72AS, BREmEICE GERISHOEIICK 2HENEEICKZ VLD, ZAE
2EDEORMEBEEmARELTCEH, LEOEREZEHLLAWV. 22T, ME@EmICHH ZBERE & EMRE55 D
HREBORDISEE L, EDMBORICHENZHEL TVWEN AR, TORER, KEBIDRAVEKRE
RBBICHENZSRELTWVWBZENHALNCAR >, HMEREA I/ —OVIEHDRNMIEL>TRIBEE
A3E, MIBEICODZERISHDRNE BRDEICHEN S EKELTWS.

LIRTIEERY & ABRED e o 7 SR EN A, WS ERIA SV EHEEATZRERAICOWVWTER L. RSFAlICK
3 EHEmICH D DRMERBADNNS KB &, MEFEEIERMERISHOELICHES THRICKRIGT %
ZEPHBLENTWS., BIZAE, EBERESILAL, FERRNUFEHE L TWBREXEEREEDOEBEXNUELT
RETHHMEEEIL, YISO RARAICARZEFICTEZICEMLAZAIMSNTUWS (Stroup et
al,2007) . FEREDOHEIX I NIFEEETLAVY, AKROUEAF > TWE., RWERISHIK, T2 b
ZY AN SEREESIW-EDTHSZ. FERKERADLDDOCGNSSEAT—9H5, T M=y JIKANRIA
SERBICKELELLTVAVWIEND, BREFESL A2 EEZIONSG. YI/YERBICLZBAELEH
EREBEORGTSH, AKIC201T~12FENSIEAELEICLRTHEFBEI L, IhHEAREOLR
TEHEATE 2. ZOERI, YI/NERERIENRDELICHY, YI/ITBIFUHISEBOBRATIID
BRMERSDPLEFEL, HEMBEICAYIAA, BEREEZLEFLTWVWRIENEZILNS.
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Brief overview of landing survey and seisimic observation at
Nishinoshima
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Shinohara', Kiyoshi Baba', Kiwamu Nishida', ATSUSHI YASUDA', Atsushi Watanabe', Hiroko
Sugiokag, Yozo Hamano?, Noriko Tada? Shun Nakano®, Mitsuhiro Yoshimoto*, Kazuto Kawakami
® Tomoki Chida®, Akimichi Takagi7, Yutaka Nagaoka7

1. RRRZMEHRM. 2. BFMARERE. 3. EXRMHMEMRAMEERERS Y9 —. 4. ILHEETILIRZHR
. 5. ZMMREMRR. 6. RIEAERMBARIERHM. 7. IRWRAM. 8. HEKZE

1. Earthquake Research Institute, University of Tokyo, 2. JAMSTEC, 3. Geological Survey of Japan, National Institute of
Advanced Industrial Science and Technology, 4. Mount Fuji Research Institute, Yamanashi Prefectural Government, 5.
Forestry and Forest Products Research Institute, 6. Ministry of the Environment, Kanto Regional Environment Office,
7. Meteorological Research Institute, 8. Kobe University

A new volcanic islet had been growing up with lava effusion and Strombolian acitivities at Nishinosima,
Izu-Bonin arc from November 2013 to November 2015. The morophological evolution of Nishinoshima
had been revealed based on airbone observtions and satellite images. The eruption activity has been
monitored continuously using ocean bottom seismograph observation; the number of eruptions had
registered a decline gradually, the eruption having stoped by the end of November 2015. After the
volcanic activity falling to a low level, we had promoted a research survey of volcanology and bionomy at
Nishinoshima from October 16" to 25", 2016, using an academic investigation ship “Shinsei-maru”
managed by AORI, University of Tokyo. The investigation item of the landing team were geological survey,
installation of seismic station, and survey on nidification of seabirds. OBSs and OBEMs had been installed
around Nishinoshima, pre-installed OBSs having recoverd. A monitoring system of remote volcanic island
using WaveGlider was operated around Nishinoshima on a trial basis. An analysis of whole rock chemical
composition of volcanic products in 2013-2015 eruption reveals that all samples are composed of
andesite with SiO, content of 59.5-59.9wt%, falling on middle content between the eruption products in
1973-1974 eruption and the laval of the old islet. The telemetric seismic monitoring system in
Nishinoshima is on couse to operate; the seismic data occasionally include long-lasting high-frequency
tremors which seem to be related with some sort of Nishinoshima activity. We will make clear the growing
process of volcanic islet together with geological and geophysical knowledges based on futher analyses of
volcanic products and those of OBS and OBEM data which will be recovered on June 2017.

F-U—R:BEZE KLUS. EX
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ERERECHOLAER S EFARACEOHES L UEATOER
Geology and eruptive process of new Nishinoshima, Ogasawara,
Japan, revealed from first landing and survey of eruptive products
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INERFBEAZE T2013F1T1BICIECE o 2EBXIE, FEBTOFHICLIYHFLVWANLEEZDSYHL, &
LKZ2EDFHERTELOPLREL, 2016F108, AZBELBEICH T Z2HEADHEMIE

(KS-16-16) ICBWVWT, BEOHDLARZARF—ALIIXSEIOE BRSNS 42 EEREARBEL 2. FF
KT, LERAECTHEOSHER>IFAZEOHES KUCEEYORFHICOVWTRR, BATOERIZDOWT
ERT D, LEF—LIFAZERAFICTLR— NTEER, KWCTLEL, FIESLVHEOHMERES
707, HiFEIE, HEAME THBTERINAERIRE, SSICIHEEZEVBED LS ICIO mBOELKRL
WASRNBEETE>TWS, iIASIIE-BKEH S AETHIMICKERIELTEY, TOXREBIZHF
T7OY VRICHER LAY Y H—THERINTWS, HEAAED FASIE, KHBHP TEI3I-5miEE
Thd, FE  ZEHhEEOHFEREEEIC, BESITEBREAVICHAEEZTV, RERVPEORERL DR
HoBEEYERIRLE, BEAhOMEREIZ, BE10cmZENRIY 7ELYDKREBALUKRETEDNTWL
5, ZOXUKEIZ, 2FICERSIR MOVAR)RABAOBEICLZHEWEEZEZIOSND, £/-, HERMLES
SCHEDBRICIEREHIOMIET 2 XNUEAMIEL TV, INLD XL, SFEFRAD20155%F
MBEICEELTWETILA/RBRICEZEDEEZIONS, BAEDOILERICIE, B8RIMFHNICEELLER
BORBEET S, REICELLEBEORAS cMBENASRAEERL>THY, ISHICERKREDEEEABICHAD
WBRNRZETIEVWIEHEE D, 5 LA#EEIR, KPKLUESICHASNZEHE KL MTB Y, A’H
O— JRiEAEBIRETKEEMT ZZ EICE VELKARBROREIRERIRTE 3, REROBESRERED

ABIZITATWARLD, MEPREENSIGBREO—TORMEMITEVER (cleft) B4 L,'cu\%ﬁ?r%ﬁ%?é
ZENTED, EICROAY TER~FEAEICNTITIZZORELEE T, BBELRENHEZHE L TWBE
FHRALON, TOLIRBRIE, ZOWELCOGORELISASEEFRIBEEEZZ SN, BAMEFRIC LR
NOBRINZIFLN, AIBEICLIDZERBRICLY ZORZEOKRTFHIIRA SN (Maeno et al.,
2016) , SEIOFEAZEBNICE TZELEY) (KS-16-16 LERAETHEIM I NZEEY, EBLEREREZFICK Y FEI
INEEREORE, BANVICLZFAETERINARDY) 7EAREDOH) ICDWT, EE%H’EE,“‘\’—’XRFL_
&2 LBEMERATAET o7, ZTORR, (1) 2TORAMIDOWVTSIO,EHFE 59.5-59.9 wt.% DRILAMRK

(BT SR4EL4: pl, cpx, opx, Fe-Ti oxide, <10 vol.%) TH Y, 1973-74FELEY (FE 58.6-59.1 wt.%) & IHE
w/E (1702F L FL [E 60.1-60.8 wt.%) & ORENAHEKNFE#ZET 52 &, (2) 2013-2015FEXDA
ISR VEEICERTZ2—AT, BERBE &S0, (MgO) EFEMPPET (&M LTun
=L H DI e o, L, —HOBTARYDSIOEFERPPELRZEVIFHERAT
W3, ﬂﬁ.‘:l:'.%@k%"—%ﬂﬁi@ﬁ#?aﬁﬁké:%@EIL’)L\’CLié SRZMREANVBETH B, SEOLERETSE
SNIH-RMEENT — Y IIAZEBANOTOERICH L TEELRHIRICARZEELIONS.
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A ESRBICE T3 RAEEREER
Long-term seismic monitoring around Nishinoshima, lzu-Ogasawara by
using ocean bottom seismometers
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FENERICMAET 2AZEIE. 1973FICEXLUHENERS N TLR, 2013F11 B ICIELERH SRS
hic, TR, BACEBI S, BOEBEMEA L, TOLIWEADEASTIE, KIFEOHR ZLE
THIENELYL, TIT, Balk, BAFEIHRNTWE2015F28 (12, RESHIYEEEST
(LT-OBS) ZRW/&BRlZFIm L7, EALKLT-OBSIZ. EERREIHZEZERINOEFSTZ2EH L. 15
BEEMRLREZRF2 I ENTES, REICKK. BFHRAFAREEE D0hv] ZHAV. BrEPRAXOED S
HI8kmDKIR1,400mIiF E D4R, #13kmith RDETSAEDLT-OBSZFRIE L7, K& L 7=LT-OBSIE. 20154
10R1C, [IET TEEA] IC&>T, BT 2 &HIC, BAMBKEDLDHIC, 5ADLT-OBSZBERE LK, I
DFRETIE, BAXANSKESkmOBE LIS B%ZRE LT, RERDKE,000mIFETH S, 2015F10RIC
RE L 7LT-OBSId. 2016558 0B LREZTBFEBRES (BF] IC& Y, BREShi, . OB

T, 5BADLT-OBSAZ S HICHBISEWVWARICERE L7z, 2016F108IC1E, EFMRARME FEL] ICL
), 5ADLT-OBSZEINT % &HiZ, 3BEDLT-OBSZ&H RGO LHIC, BRELL, TI TR, INEXT

ICERISESNTWVWABLT-OBSOEHEZAVWT, Bon/lzEDOHETEDHBICOVWTHRET %,
LT-OBSICI&. 2015F 28 OEBIFEB, S, HHzOBABORICIHE Y. MR ICTHZL T O KIRIED K
HEIET 2RI RENZHEHR I N T W, ZORKEETIE, 4-8HzOFEARZES/NEEARL, ZOHE,
TORBOHGEERIZ, 20-30MWTHY., RS THIDUTTH B, 5ODERRDEM A4 - 8 HzDEE TLE
BedE, A2ENSHSKkMDIFTIFEIERHICERE L4 E8HETIE. FERBLIRIESIFIFRALCTHZ. #
13 kmBENZ1EAISRTIE, ERPBELENSRON, IRIBENS KRB, T, INODFREOERZH
WAEEENAERRAERERTIE, EREIAzZEBMEEHESI N, 2015F28ICLT-OBS%5%E L=k, &l
M Ihruvhun] fREICEVWT, BIREARERT —9 2B L. AERRKOELYVEVEEIHEINS
ERABEIC, BIRNARET D EDN DI o, BEifE, BIRT—9Y(1-7Hz), B&V, BURERIBFICKRBEINT
W7LT-OBSM:iEsk (L TE). 4-8Hz) %LbET % & 4-8HzD KA, BEDOKHEERIBELTWVWSE LD ICHZ
%, > CTLT-OBSOEEHFICR SN B KEHE, —EDOEEREICHELTWEEEZI SN S,
BREMEFAIBLULEZESNTWSHEZETNREAFE S LT, STA/LTAEICE Y., BEEOKREEREL
TWBEEZONDREODREE RO, BITICH->T. 4-8Hz DEEOF—4%HW, STAUV1 VY RIE
B2, LTAY 1« v RURAZ40%, STA/LTARBIEA1.5, 1 NYUH—HYONELBZRE A3, —ENY
H—DOFFER>THMN)A—FTOR—IL REFEZ4AE L, SBHARUETERBICN) A—ShTWwaZ
ED ARVPMNELTHOD Y N T BHERMGEE L, M) A—DEHLTONER>TWVWBVEREE T AR
vhET B, 2B28H10EN 51083 136D D E—HEAIRIREFI2363,367B D1 X Kh I h
oo BEAEHEARID2015F 10848 1BM 5, 20165E5A5H8BDMICIZ. 27,5540 1 Ry hAMRHEEh
fco 2720, BAMAINZEEREINLZZ EAEREBL T, STA/LTARIEA2.0& Lz, ZFORERE. BRZBEBLE
2015F2ANS6A £ T, THHW DMEA XY NIH1,80012E THFR T 2 A, 7/15EHM S, 1HHKY
DEFIEEFERD L. 1EDOA Ry NOBEGEREENRS RS, 1T0ATAICIE. TBH7EYI00EUTICAY,
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Nishinoshima volcano
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AERLTORMSKIUE=9") VI AT LDEHTDIEHR
First operation of the remote-island volcano monitoring system around
Nishinoshima
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DY AT LTI, KUFBHOERERICHEITT,. 1) AZEXNUOBERERE T 20DIEDIA1 LT TR
AAS, 2) BRICESIEIRASRHNTZEHD, 91—T455445—D70— MORIRICEE LZ280EKER
A7 xv, 3) HMESHERNDALDIC, BERF6MDKFITSA Y —DOREPICKEL//NM ROT 1V, &
V4) IEBIESICHEI BRORE AR T 5720, GPSRy 75 —FEANEEAVWTCLETE (—7) &&F
B3RS BT 2REBET. 2EBLTWS, 427074, N ROT7 4 VICLBFREEFERVBERETIC
J:Zunaf&ti FNEFNEEREICE>TYT7LIMLICELEFTEET S, £/, WGOFES—Y 3> - O
vihO—JLicik, T—YBESIIMILE-FEREVRATLAEZEHVL, WCDME., EHE., BE. BEaZEo+tE

F—vavi—4&, [B SE. AR, AERZFODRKRT —INERIESI N, ELICEZEINS,

AEEMUE=ZS9Y VT RTALIE, 20165E108 20893592, FALETEADEED S TkmEEN =15
FIC. IEALSBEICIRASING, BARIIEEMIGERZMABL. AxEOHRLLISERNE kmOMAE
BB EARFETAY ICHREL. FFTALAZIC. BOBAAROHELT, 2016510821 8130545012, #
SR EICHBRENE, WCOMEDREINTH ZRRIL. BRETDEEHEI S, BRIRIBIEFEHS0cmiEE TE
HMEARIZIOMWEETH 7=, EMPOWGCORKEEIE. 1.2/ v b~09/ v hO&EHEICHY. ZIFWGCD
B OMREEZRBLTVWS, —A. BEBTOGPSEESAICL > TERETAESI N HEEIZ, F
EN0.5/ v MNEE T, AN SENE TOHI0Kk mODIEEAMET 2DIC, 0EBUEAELTWS,

GPSIERETIZ. 10HzY Y T v Te—7, BEIKRD ZATE - 58T 5. BELADThuraya@ERHED
T4 E%klE, BERFEIHzT— &(%eoowm)%aﬁﬂkitbfh%?éoﬁmﬁum10Hz
F—%4 (¥4 90 Obyte) BN EET S, £/, ME—ROYPUEBEZRELIVDESICEYITARS, SO
DEERTIX, BEROGEL, IFEAEIS—HL{Thh, BET—K, BET— h@@U%z%EﬁKEW
TBHIELERBTE,

E—TRUEEICDOWTH, [FIFHEHEY OFE (E—T5cm, #EE0.05m/s) TRIEINTWS, BUREH
THERLZHFINE—TDREBARY MUISAHI10MWREE Al & T2 HBNAFERBTORED AR b
ILEFH>TWS.

AKYATLDIRERDYA VAT AV RUONA RAT # VICE 2R RUOKPZTRBEDEZHFIT., 200 H z
DYV YV TBRETT—IOH—ICRHBEINTWS, Y1707+ VOERERIE. BREHICKLZE—T5
SR L BH THE S, BRASMTHATEE—JREHEAVEREZRY. ZOBRIZ. 17074287
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©2017. Japan Geoscience Union. All Right Reserved. - SVC47-10 -



SVC47-10 JpGU-AGU Joint Meeting 2017

BENTZIBRAT T, ZKR1 OmICNA ROT7 4 Y EMHSD U TS, FREHEN & 5N, 10HDEK Y EREERAIT
ZL DA VAR MLHBERENTWS. ZORHFEDLEERNS, REAZSIIREDEXIE A<, BEAIC
O BRIBERA SN TVAVLDY, REBOMBEOFE I LLEFELTWSEEEBDNS.

F-—U—R:BEzE BEAL. KLEHER

Keywords: Nishinoshima, Remote island, Volcanic activity monitoring

©2017. Japan Geoscience Union. All Right Reserved. - SVC47-10 -



SVC47-11 JpGU-AGU Joint Meeting 2017

frgR ML EICH 1T D2016FE10R7H~SHE N & FDIEHY)
The October 7-8, 2016 eruptions of Nakadake crater, Aso Volcano,
Japan and their deposits
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FIER AL ETIE20165E1087H21 B52 DICEAKAREL, TOHRSHO1RF460 ICIRFKME XA
Iofz. BEOEATIE, BENSEIIEMICETEL, BRE - XA9E - BEE - FIEOLESEETHRKA

REANT, EESIFCOBEXREDEENSHEANTSABLIVEORABICEVWTRIKARERTY & &
£I12, KOFDEICEWTEHEEEYOBRAER L. ARXTREBEYOLHLEY, BEHBEERYLES
FERICOWTHRET 5.

10B7B~SHBAICL > THEETKNMEEEHICEVWTIEZEDEEYHIHEBEL THY, H1AOFEAIR
THYIZIT> THRATEHBYOLEEIINI mTHo7/. LHL, KOBOBEEZEDIEZRTH, S LH#
BYDOEIIIERIS~2mMIBEIZETIZ2EDEMHESIN, EOMRICEVWTEXNLUKRISKIIEE TEETHE
AKDBWHEYTH /. T/, HEYEICEEHIOcmOBEENIRELTEY, FEADEDIE3Ix2.2x1.5
MOKRESITHo7. S5, BIAXOBMAEAMOBZLWVWAREICE, tEE0.5~1 miEE, B moO—7TRO#
B ERDOOND I &ML, KDLEERICOFRT 2HBYO KRB I KEMBERICLZ2EDEEZLN
3. EENSOBEBRERLED S KNEEHOBEMEIF4.5x10° N VZELHES NS,

FIERAILT DS RDBRICHIT TOMIB THRIGAE AT o 72#ER, 10A8HBENICH D BT XEMIEHEK
OASIR—FRIRAAICEHEE>THABLTEY, 500 g/m* U EDBEKRIFIZIFIFEERAILTSHICES N
%1, 100 g/m*OBERKIFIFADHREREEICE TET 2ERICEVEEICRAZ EAMbh o7, £
7=, TOASHE X TIZAXAMNSRILERI0 kmfTix DI IC F TXRILEEY 1 XD KERYIOREHERD 51, KL
BMOSAHMEOLHIMIE, HEELFOIHMEIVERAE THo. BTARYOEIZN.8x10° NV TH
Y, KEEYMBEREENEADESE, 10B7H~8HEANIC L 2HMEHEIZ6~6.5x10° N V2B BB
7=.

FIEENIILT SATERILAZETRUKORERE535WDIF L, 0.125~0.25 mmDKFERAWTER 2 FE
LTRAEME T CHELL., Z0RRE, CHREDIZIIEILBADEREEEHIC, 2EREOHBAASR
BtaEnaZerbh o, HSABRDABNIZFEAELTBENRDONBWVERREDKRBEASAES
HEREODEA~EEBBASATH /. £/, EPMAICK S THS AR DILERT AT 2 5%, FDIbZE
FEKIZ19794E%1989~19904, 2014FE11B~2015F98 DHEXIUKHBDHS R EIFEAELEDLLRVE
DTHoT-.

SOIDE X IFEEREC K EEFROFEEL T TR, KOA 530 kmfHEICE TRILES 1 XD K
DR T BB EFBICERNBEDTH 7. BEHYEMICR T20165FE1087H~8HEXIE, 1979%F9A8
6H1990F4H20HDEAX EAREDRIETH >7EEZ LN .
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#HmBELL D2015-16FFEIDHTS -IE X & KRR S /N—ILDFE-
2015-16 years activity of Niigata-Yakeyama volcano; ash emission
eruptions and syneruptive-spouted type lahar generated in 2016 year
eruption.
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2015-16F DEEIDHR
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BmICEDE, FiIiCBRRICK 2BEEMDENVPEIALALIOZEEHIROONLEFZREIKRAERELL, ZD
fER. 2016 F4H8158UAIOBEZE A IC6E., ZDEBT1HICHEERKAH >7&EZ OIS, TDHR7H21H
ICIEIUTERAN SkmICHEDEIR A H > 7= 2 & 2 WEMUEAFM IR L TWS, ThHDRIRICHEST, #
HARUERRUOBMECEANMMRAZ2 LD LS ERNEOHREIFRBINTUVARL, £k, BRFLAE, S DK
CRK) OfRH., KOBRBESIN—ILORENS5H1-8H, 20H, 6A3-4H, 268, 7A2H, 19BHICHRX
nr,

S5H1EOEKIE. 58158IC, XOASILILERT.7kmiHEICBE W T3g/ M DEDERIEREI N, DX
WK . U b A ZUTORFHI0Wt% L& B IREDMRI ALK THY . DE (10wt BATF) OBH 4 X
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DHFIEEND, WH M XDHFIZ. AESh-ABTEER (BEHRININETZ2E0EH2) REEEIC
ZELATFOM FHLAERE (FICRREPER) . BXMICHECEHINHES N ERELRTER
BREDHFTERINTWVWDS, FEAEETBELTVWAVNFEHIRESENDID, RELERXEEDEARH
PEREAHNS AR B EOTHEAT I IHWEIIRDSNAWL, B, BEHRIMIEIELELLTESTHETH D, BIKD
EBIREN SEEYEE RO D E, 10"°kgiRE L5, OEXE KIURDEBREEDOENY S, FIEFRR
BEHEIND, TDH, 2016FED—BDEKDKREKEIZ, FATEH10%g. B8F5<10°%kg4—5TH
EEZIOND,

SEO—EDEXDREIE. BRFHOFREICEER > THRIKARELLZE., SEOBESEEERILE
DLEBHMEICREL TWB &, BEYPICHBELATIIYEIROONEVT &, BIKEH DRV &R
EORENH D, INOHREMN L, 2016FED—EDEXIE, EKDFEREICH > T, EKOE:BE DAY
DRERIEINTRELLKERSEANTHZITREENTWV, £, SODFETIE. BRIEERILICHE
W, WEANS DK GRK) SRR LA E (KOMERCEH)E S /N—IL) BEBHTH D, 1974FDKE
S[UENBFICIZ. ZEDKMNBNHLER, WEBICET 2HRBOLARDMNKELEL, 207D, BRIFEDE
FILPKESEXOREDEICIK., KNOBRCBHE)BESN—IIRETZEEEITEVEVZ LD, THOMA
NEAWCEWTIE, BRUEEINERIE LBRICIE. BRICESTH, BREBKPINKEZOERIVLETH
%,

F—T— R FEXL FRR, B TT730 KUK, KORRES/N—)

Keywords: active volcano, Niigata Prefecture , eruption, tephra, volcanic ash, syneruptive-spouted type
lahar
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#ENXNL, ZU00RREEZOMEILXODEES
Fumarole activity at the southwest rim of loyama crater in the
Ebinokogen

HE BA, M R hHE it BEXAFr—H4 K057 BEW
*Yasuhisa Tajima1, Fukashi Maeno?, Setsuya Nakada?, Observation members Kirisima nature
guide club?

1. BATEMRA R, 2. RRAZMEMFRM. 3. BERIFv—HIAKIFT
1. NIPPON KOEI CO.,LTD., 2. Earthquake Research Institute, The University of Tokyo, 3. Kirisima nature guide club

ZAUVDBEEOHEEILAARITIE, 2015F12B14RICH-RESHIER S, 2016F1~28 ICEKE
(FrEILESE) NAEEICHALKE. 7/, 2016F2A28HICHEDEME & & ICXORIERAFKRI N
(BERFR—LR—=") | 3RICIFERIIBRINED, ZO%E4E, SRICAITEREMEPHNICEN>T
WBZ EAaER L. 8H20HESTIIEREA2200m?E 1Y, BSHAEE TIREHA RS IC /R B2 ICHE
AKL7=7=8, 2016F12BICRO—VICK 2AEEERL -.

ROo—rEHEEICHEILS, 118208, 228, 258, 27HBICEERAFvy—HA RIS TDOAVN—|IZ&ST
HRBEZERL, SO0COEAARELRL. £/, FAEIME (12A9H) (I, S50CHADEE KN (BER
18cm) ICRA VY ML —H—%BREBEL, BADEFET >R, INLDOY—H—NEEZEET 570D
12, 12B10H~11HICKRO—> (Phantom 3) IC&3EH/HETo7/. ERMGEEAILYRICETHL, ZHH,
SELNAERSEAEAINYEICTAY L. RO—VBEICL->TELONE2016F12810HOEEEIX
#3500 m*TH Y, 8F20H DS BENDH2200 m*Hh SIEAL 7.

IREFHIFETEZAWVWY, MEWLEIL TR, BEETISEAWVWTIORHRENS12B IR TEIRE DT
bksk (H,S) AZPBRIS N (BREBHEEER—LR—V?) . 10A29BICERIFr—HI RIS
TICE > THBEALUDSHENEZNICEHBIEEIND ALY, RERKOTEIBIBSINTWS. SEREOILX
H, COEETLETEENIEZEZONS. Ad, 12B11HOENRAICHENSRL, 128128 ICEBNER
DHERIN, BREBRLRILHI2ICE|E LTSN (BRXERLNIVIKI2A6HN 5ERREE, [KFF—L4
R=N) | RO—VICLZHAETR, ESRIMCEIEMBAL TWEI EIERATELEER
3. 2016FE2A28HDMELHEOFIICEHBEEIARFRICILRLTHY, BEREBOAFELILRIT NGRS DFER
{bERBTET—YERDAREMENH S, KERIENTITRIIKE A2 hEEM, ERZEIEREICETT S
ZEEHBD, MEWTEONE LD AZEEHOMLANBKRYT 2R 42ERT20ENHS. Ad, 2AEE
MEWLWAOBRDOEREOILRIHNT WS,

1 http://www.data.jma.go.jp/svd/vois/data/tokyo/volcano.html

2 http://www.pref.miyazaki.lg.jp/kiki-kikikanri/kurashi/bosai/iouyamagasu20160226.html|

BEXAFv—HARIST  HERE, ROBKE, kRKE, RPBER, FHKkEEB, BEHEY, aH
B, WMAEM

F—O—F: EEANL. REL. EX

Keywords: Kirishima volcanoes, loyama, Fumarole
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FEAR LU AL 7 2 DEFEZE AL & F DR
Time variation in the volcanic gas at Hakone volcano with the
interpretation

ki R, A0SR KRB = A E. #w TR
*Takeshi Ohba, Muga Yaguchiz, Yasushi Daita®, Urumu Tsunogai4, Chiho Sukigara4

1. RBREEEMEER. 2. SRETIEMARM. 3. #R/NEERBIHRAN. 4 EHERERFRREEMER
1. Dep. Chem. School Sci. Tokai Univ., 2. Meteorol. Res. Inst. IMA, 3. Hot Springs Res. Inst. Kanagawa Pref., 4. Grad.
School Environ. Studies Nagoya Univ.

(]

FMIBILTIZ200TFEGBHNST108 IS, BRMENSFEEL, KEBEDICEH SINARIHFOERSIEANLRL
fo. RERIC, 2015F4RRDOBERMENAFY, BIHOERIEAN LR L, 2015568308 I/NMIER
KESEADFEE L., BRIUTIE, BRBIEEZNICHEIBRIHORSENLEFBRT 2TRMENH
3. KUHZDEMER, TERMMAELLIE, MUFEHICHIELELLTWS. KILHROEBRIC & W EEFKE
DT, REBHOHENTREEE BAhE, KUBFKICKESERT 2. AR TIX, 2013F58HISRESE
TOXRIUARDILZEMRS K OCBMELLDEEIC DO WTHEREZHAS.

(AL A R DERER]

FERANTZohRAOEMLUOIILEICSHT 2 KRS AT & LSIGHhAMTO2&f T, BARES
%, 2013F5ANSEBAIOOMHEETHEYIRL, HE - LA, LBEOEIEKBESOESIA SIAANK
500mEEnTW3., LiFGihBMEIE2001 FOXILESLAEICHIR L /2 hBME T, BEOHAIHIEL TV
5. MEDOBEBIOHOEEIXIGTRIETHY, KODBHITEL.

({ER - ER]

BRAETOHEZDOOELI TIE, 2015F4ARMSIBE > 7-BHRMEICH# W, CO2/H20LICEEE L LR HER
BlEn., ZOERIE, BEMEICHEVTIIHRODCO2/H20AERLZZEEEKRLTWS. ZORE
ELT, YWV —VOEREBENEZOND, VYV —VIEBRART B ERYBOHT
DEFHTHY), TOREIL, BEFYLE (—VVD) TIIUERGEOBRIEEEZIONS. I/ LRE
DO L TCELCEIRIIN Y=Y VI eRITEEZLND., V=Y VIV —VROEARBKLICER
L, ¥IYHEARDCO2/H20LtbIZF EF T 3. v TY—) Iy —VIidgiESh, CO2/H20tkDEWY Y
THERENRBEAKRICBAT S, INHPBERMELAIHOARIIENLREE S5 LEDESD. HERBE
ICEWER L7=CO2/H20L 13201 5F9 B ICIFE WMEICK BB W . [IBRTOERT IBENERL NILIZOA
1TBIC3NS2ICBIE T b, FDE, BXKDCO2/H20IE, BEFOEHAHEWAND, BEXT, KL
ExFE>TWS., BRDOCO2/H20MIE, BRMELABICELLTSY, FHDHDEZEE LTHWSZ
EIFELVWERDNED, KEBOHBHIENICFIATE2EEA 5N 5.

2015F 2B S KBEADEST TN2/Helb N —#RICERABAA L, 2015F48248IC1&890001CFE L. &
LA E ZETDON2/HetblE, S5000f2ETH7=-DT, 18ZEIML AT &IChD. 4H26BN SLERMENR
4L, SHA6RICERALAEZ S, 3600ICETLTWE. ZDLDAN2/Helbkd LRI, KBEADEKT
2013F10RICHEEBINTSY, TICHIET B EDIC, 2013F11BIC/MRERBERMENREL TV
%. N2/HelbDZE bid, BFRMEOFHMICHATZZ2THEMELIHD. Ih5DELIE, KBEADESICERX
ni=d, EBBOBEIICIZELERlShAdh o7z, N2/Helbk LRI, v~ —) v JIC & YEBATE
%, BRWMEICKILL, YUV IDEITL, YOI SORBAKRICHBRINZ T/ THEREDREIFET
LTWe., 2078, KBEKRONMEANBETL, HIRHNSEFDBAEZB W, BTFICBALLZESH
BRISGEALN2/HelbtZ ERSEAREEZ SN S,

EBRICEEFNBH20EH2MKFERMIEL (D/H) OEEAWT, ENIEEEEAEE T 52N TE
3, ZODEBKICOWT, SEINLEEBEEX, 2014FE8BEEX T, 100CHIEBTREL TWE
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B, 2014F10B M H12BICMNMF T, 70CREREFTETLE. 20D%k, REIF100CREEICERL, 20154
ABLIBEDBFEMEICHY, THTBE130CRREZTLER LK. 2015F108 B, BEIREZEL, 110C
RETHZELTWS. 2014F108ICBEZLBEEREEETREZDOESTHEL CHAShTsY, Ml
IR ICHET B RBPAKRERICEEALEILTH > EEZONDS. ZOBRRIF2015F48TANSHBE S
BERMEORITH>1-AgEMELHY, 5%, BHlEKET2LENHS.

(EEE)
FMRIERRKRZMEARAICEL 2 BERXLKEBRBRABME] ICEDEERSNE LA, TIICELT
RCRBFWLLET.

F—T7— R KUAR, FERL, ER
Keywords: Volcanic gas, Mt Hakone, Eruption
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EFEERAL - BRAZRERD OGS
Thermal activities around Shrirane pyroclastic cone, Kusatsu-Shirane
volcano

*FH B
*Akihiko Terada'

1. RERIFEXRZMUREHAREEY S —
1. Volcanic Fluid Research Center, Tokyo Institute of Technology

EZARLIE, BEI1Z0FEBICHYKETIRREMEYRLRELE L TEIFBNRNUTH S, ILTEERICH
BRENBRAREIR pH MBIEDOSZZEXOBEET 21FD, BRABEDOILAREDOK 1 km (IChicl) B
REJMAFET 24 L, BRLAFTENIDOLNS. LERBERBICESNE, BRABEOHBTEERICIE
BILLERELNFET 2. #UNBECREASME, MRES, MEEHEE, WLt ZORLEREYZOT
EMETRELTWS I EENDS, ZORLEBREIBZIKEDOHIEICHITL, ZOTEICITGEXOAAN
DRAEBICEBRSIBKLETUDNFEETEEEZIOND. IOLDIBREKELY IZKERBERORERICHEY
L, TOREMREEE=9 v T %175 I L IBKEIBEXREETFACERT S, LHL, ZOBKLEZYIIE
BKEBTEDLONLTWS LD, ZOH, LFEHNRBOE(EZERENIAET S IFHL L.

HIRABEEDICED SNZERLGEEEICIE, BEMNICEZATEIRBELZZENMMONTVWS. Zh
&, BKLEZFYDOLHABADREKRHERBLAZEDERDNS. FITARETIE, ABRKBREERIBOGIE
REBETINOEBELZBEZEE LT, BRABEOHTES LUBELE*EEMNICFHMEL . HET, BRAR
EOMRMEICEET 2ERREBHIEEL, ZOENRFHEZRETS. 5IC, RASAZBENE L8R
FHAE2016FICIEHEIL . CTOMEBICEB LAZDIE, 1927FEHANS51943FICHNT TKEIEANEY R LFEE
LB TH 3T &, 1960 FREIF F TERE 148 CRIRDOBESEEINRDOON, TORDICIET I TEIERED
ERKIUAZDEE%ERET 5 HCI % SO, B’E L EFn TVl &, RELKREGMEOHFRELS
W, FDEAICEDL.

- A2 R AHRER R

20145108, 2015F11AB L U2016F11BICHEAEHRMIEAEREL 2. —&IC, BRIEEHLD
ICHREEENERT 2. TOFELRBI T THRFE 2 EETHAT 272010, RIMRENITEEZZD
18-19BFICEME L 7=, 2014FICDOWVWTIEMRICEVWTHRAKERENEZ1TAV, ZHREHATEONIZEEDH
LUMAEFER L. ZDIED, EFETHHRICITONEZEAROZFHERE L T2012E8 L UP2014FE4H 5. 556
N-BERNEGOZBO R RREAEICS WV TH 0.81 m?/pixel THY, TEKICD ZRE 100 m 12
EOSHEMNINERI NS, AERFIC GPS-IMU 2 AWVWTER LIBEAMES S UZRBIBRICE D E, KAEGKDL
SCHBESTETINEERL, SOICHILYESA IFNEREBZ LT, WREBEICRT 2EESREK
HT-.

INLDFRICEDE, BRARERDOREFZTHOHRICOWVWT, BRMABRSLIUORREE LTEELLL
7=. BBIOEKMHICDWTIE, 2012F £ 2014FEDLLETIZEA S A RELIFRED SN WVW—7
T, 20154, 2016FE ¢, EBEMBEIMRLICIERL TW:., ZOZE{IE, 2014FICER S N7 RER R
DEIMHNFRREEZ SN BBNECHBREHICHIGT 2ZLEBbh 3.

- mE A DRE

BREEFRFARAICEINE, BRABREFROBREICEVWTARLEEEBRBIRHESI WAL >, —
HT, AEEICIE, ERTIHNIFELAVICEDIDDLLT, RTEEHITREMNEML, KEIFERIC
EFR9 AN CFERANNEHESR) AEET S, ORI, IKTORRBELEEZTRSTZ2ED0THY, RE
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ZHRRMFERDRERD OB, NIIRICEBORRBELIROSND. TOTFRICIE, EEERALE LT CI
¥ S0, ARtBRETALEY - BRERNEET 5.

ZOFEHRKDOEBEE LT, BEKOTHMH, SORKY, FERRA Cl ICBCHKE/IBL TVWE RS
K, HEVEEBNUARAEZ SN S, 2 T2016E108ICHA)IRENE - ERERTITAY, BEA
27 FROEHEHICOVWTIE, TOBHBEEHREAHE L. £, FINISA > TIOMDFICTIRAKETD
ZET, NIRDSBHT 23RKD pH, B4 4 VIBEDIEFD, KOKE - BRRERAMMAL, $£0°50,7 D
mBERERMUAKLESENORBEL o .

- FHEHER

RRIFARFE, FR28FEICEZAMRILILIERDORAR BOERBEFEREZER L. ZD—REL
T, BEXORDASERA 800 m OMRIC, HEHTKOE=Y") v %2BHE LZFE 50 m D&RIH%Z
BHILZ-. Z0O#HR, HhRH/SZFE 19m MAICEWTHTKERmISEL, E5ICAEMEICHINT 23RE 50
mICBWTIFRRE 31 C, pH p4RIEDRRKZERFL. TITRESOMMHEICA ML —F%&IF, ZIHH
KERZERICEEIMTZ 2 A%EEE L. AARICIZKEP KA, pH, EXEEELEDEVFDEREN
ARETHY, KERICDWTIZ2016FTTIANLT L XA =9 ZFIBLT WS,

F—O— K ERARKL BKR EBR. GAH., FARAIXS

Keywords: Kusatsu-Shirane Volcano, Hydrothermal system, Fumaroles, Monitoring well, Infrared
thermography
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HTFLIEMBED SHESINZEEFARAUD T I T E#KR
Magmatic hydrothermal system inferred from the resistivity structure
of Kusatsu-Shirane Volcano

WK BAE. HE R B8 M2 MU EXS EE SR NI E#. B EE. HkiEs
. AT N AT &8

Yasuo Matsunaga1, *Wataru Kanda1, Shinichi Takakuraz, Takao Koyamag, Zenshiro Saito1, Yasuo

Ogawa1, Kaori Seki1, Atsushi Suzuki1'4, Yusuke Kinoshita1, Takahiro Kishita'

1. RRIFERFEZR 2. EERMMEHRA. 3. REREMEMRFM. 4. 1R FEETFI/VY1—ra3vX
1. School of Science, Tokyo Institute of Technology, 2. National Institute of Advanced Industrial Science and
Technology (AIST), 3. Earthquake Research Institute, University of Tokyo, 4. Now at: ITOCHU Techno-Solutions Co.

EEHARLEBEEREERFEDRBICMET 21ZE2000mAE#HZ 25FXUTHY ., ZOWIBEERIF2 DOETE
BRAXBRETEBRINTWS, T0D55, EEICMHET 2HRILTIE. KOMTH 25E 5 R0OISERQTED
BRHINTWEIENE, INE THIRIEZHAR ZHOICEKRL RIFRIMfTONTE R, —A T, BIRWLOD
2kmiZF EEICME T 2ABRILTIE, BRERKICKUFHIFRAS N TORVI EEH Y, EOHDHEZH
BHRERVWTIFEAEMRASIN TS ST, HTFEEPKUERAKRICOWTEABAREALZV, EZIE &K
ARILDILEICITEEER. ARIGER. FEERRAEEHEHNEERRREIDGL. TNLOHBRAEILGE
BAr6DEDEREL LEAZ I &ML NTWSED, BOBMBBEDOMBICDWTIEREICRBETH S, £
7=. AARWIE1S500FRICY I VEBANERI 27 ¢ A RIADMBEBZNMHE TSN EINIZEDD, ¥

DOIREE - IBICDOWVWTIRIFEAED D > TVARL, RARILICS IT2EXORETREMEAZRT 5L
TH, AARUEBDOT IIBKREMRPATEIEIEEETHS, ZITEAMETIE. ARLERESOAH
RILEZD23RICEVWTEFEMTERRAZ TV, HTFHEREBEOHELAR A7z, MTAIERSBEEFEDO—
DTHY, HTFDOXI M PBKEEFEEYNEICHRTHS7-H, YI/IBEY PEKROEEL TV
%,

MTET —9 D 3 RTHERFICL > TELNAERKRETILAS, ARLUD SEKBRILOHT1-3kmiCh T TE
tt#ﬁ#ﬁvb\r‘b\o'cu\é EDHh otz TOLEBICKUMEMEORENDHTEIEND. I DELIERAE

IEHRBICEALBETHY, ZIHSREINEREANELRL, HEABIZERILTWEEEZOND, KT
TICHSWT, IUEERR (EFEER., ARIGER. AERR) 1. EBNUARERKNEES L T TEHMERN
RRKD, FRBERERTICEHLEZEDOTHI EBRINTVWEZE, ZOERKLIERADOMICEII> 2K
WMEREDOEFEEEENRONGIN > Z EN DL, AR TEINZIUBRROREHIGREEEZL. UTDELD
RETIVERET S, ()VELEBERAEOTEICIZALHODOHBRNELE L. EWICRAEREEHRIET Z, 2B
DR EZIF - ELIERERORAEIZILTETAE LR L, KIUEMEEARESE S, Q) RAED—IBIZRTEIC
A TABRLOERMEAL LR L. REICEEHREBZTNRT %, (4)ZOFREERKIERL TTERBERK
BRAEmOAEFERNTY., BRIGER. BERRE L TEHT 5,

—A. AARLOET T, IIIDEEETT & O REFEHNLELIERE BTSN G o7, L
L. BRTIEEHBELFHMICERTZ 2T EHE - BABEN O TIEIRVDT, SEIORITERLSIFA
IWETFICRIVBEYINFELAVWEERDITRZEIITERYL, 5%, YIIVBAKROHERELR LI E
3728, BMOEAY> I aL—YavaEERLTULEZL,

F—7— R ERARL. AERIL. HIEREE. #BKR I 7EY

Keywords: Kusatsu-Shirane volcano, Mt. Motoshirane, resistivity structure, hydrothermal system, magma
reservoir
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AMTEGRIIC L 2FAERE R— LIBT3 RTHHIBREBEDHE
Three-dimensional resistivity structure around the lava dome of
Chausu-dake volcano inferred from the AMT measurements

AT &R MEA RS 2 E—". BEE . WK BRE. AT #N. 82 Ke
*Takahiro Kishita', Wataru Kanda?, Shinichi Takakura®, KaoriSekﬂ,YasuoIWatsunaga1,Yusuke
Kinoshita', Koki Aizawa”

1 RRIFEAFEZITMHKRERNF R, 2. RRIFRZXNURKFREY 5 —. 3. BUMREREANEERMHR ST R
WEREREEY Y —. 4 ANKZEARZFREZMRARNE - hENLSEAHRR 9 —

1. Department of Earth Planetary Sciences, Tokyo Institute of Technology, 2. Volcanic Fluid Research Center, Tokyo
Institute of Technology, 3. National Institute of Advanced Industrial Science and Technology, 4. Volcano Research
Center, Earthquake Research Institute, University of Tokyo

WARBRIERICAIE S ZARANUBDOEAEIL, H16000FERICEE 2RO -LILESBEDERBXLTH S (1L
7T, 1997 : BEH, 1988) . CNETICYIYEHAME S CBOAZFHIE L SHOKBRIBHEIRESINT
W3, 1408 1410FEDHKEDFEHETIL, IWTESICIREDRE R—L%&FER L7 (LT - # 1997) . 2D
RISKEKUBREIEY RSN, 1881FE7BTHOKEKERTIX, BE N—LDAEAEBRICERAOZR
L7, LIBEDKESTIER (19534, 19604, 1963%F) &, WIFNEINOSDAKORNTHREL (REF,
2013) . METRIESHEEA>TWS, SRF (2015) QOERAICE 2 &, 1963FDKESIERLK, 1E
SUBEIIRLZICETL, RBERFWIOOCETTA>TWS, F/z, NUMEL VAL, BESESHER
ICHY., KILFEBXETLTWS, KUGEFMETERICHZNLUDAMBESEFANRS Z & iE, HEFZEHE
HIELI-BOEBRET—9 220 h, MEBAXOEFBREICHZNLEDNLEETI ETHLEETH
3, ZOEIBEELL. AMETEHEAEICS T LIENEESRAES T o7

ZAERADTIE, Aizawa et al.(2009)IC & > TERICAMTEAIN T TH Y, 2RTHIRFEEN HES
TW3, ZORBIFICLD &, REICBEIEROBWE., TOTIELIBEROEVWEBLNEET I EARIN
foo Floo ZOBEERTELBOMTICECAREKEOEEBE. TROBKRED2ZEBICHIN, TOF
EKEDEBHIREBDRKDFANDEL FHRIMSDRIKFEDF v v TDERENELTWEEBRINATWS, L
ML, COHATIKILENSEIEISA AR TLAT—IAIEBINTVWARAWED, BEa K—LETOH
ARSI B ST WAL, £/, Aizawa et al.(2009)(E L NI D ELIEHAE S (X3RTHEN B L & H)
I TW3EH, TME—RDT—F LT ERVEZ2RTBTTHZ I D, BITHEROGSHEEEIVHITLES
<R,

AARTIE. RAEBRER—LTOLVFERAGHMTEEZRESMIT EHHIC. 2016FITHEE N—LRIK
TAMTEAI AT o 7=, RRTIE. KRR TEHASIN=T—4 &Aizawa et al.(2009)DEAT—4 &= —ERA WL
T, W EZEELAEIRTHIENEESETOBERICOVWTHRETZ2FETH S,

F—— K PAKLE. FKEE AMT, B85 R—A, LEHRSS

Keywords: Nasu volcano group, Chausu-dake volcano, AMT, lava dome, resistivity structure
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Geoelectromagnetic investigations onake-dake volcano - wideband
magnetotelluric measurements and magnetic survey -

BN SE . BE RE .%llh 'K A, s EA. B A BHSCN =6
AR EBX REER. LB kKR 8. HFOEA

*Ryokei Yoshimura', Takeshi Hashimoto?, Masahiro Miyazaki1, Jun Nakagawa1, Masato Kamo',
Kotaro Sugano3, Masahito Takata®, Tsutomu Miura1, Mikihiro Nakamoto1, Kana Araue1, Ken'ichi
Yamazaki', Shiro Ohmi', Masato Iguchi’

1. REBRZEM KRR, 2. WBEERFERFREFHAGMBHENUFAREALY ¥ —. 3. LBERFZRFREFZHT
fR. 4. biEERZEEE

1. Disaster Prevention Research Institute, Kyoto University, 2. Institute of Seismology and Volcanology, Graduate
School of Science, Hokkaido University, 3. Graduate School of Science, Hokkaido University, 4. School of Science,
Hokkaido University

KE - REBRICHAET 2HBEXNUIE. ESHNLABARRORRE AN, ZOKESHEER - =%
)9 5011 TOBSEERIEVERTRTHS, LHrLADL, UTEMEICH T 2YBFEEICKLS
BEHEDRAHLIER VRV, ZITHRLIE. LHEEMTERICK 2HIERESRE45E - REL, BF
DOMTEEITIL, BIB3RD - BIHF2RD DEHIH T — 9 DINFEEITO N, BEETIIBMOERIFIRI NS/
&, WWEDIEFATOHIBIND EZINEZL. ZOMDEAURT c;ti-atﬁzﬁszﬁ@ﬁ@%ﬂﬁﬁz%% ot

ERIZ2016FE8A3TH L WAL, 1 2R TIEREBMDEREZ TV, KA R TYR< &EH5HEDERHS
T &KL (12212 TRED . 2|/ |~'f‘/Metron|x$i§qADU07/O7e7ZLb‘U‘L\ NTY AT AT
YA UHBELOGTIKAFRA L. 32HzY Y 7Y ¥ J OEHGINERS L 1024HzY > 7)) v J DREARERE /1B D
FREINERZEIT > T W5,

MTINBEDHEICIE, HERMER (k) PUFBERICEVWTGERL TWAERMIBEN T — 9 23 BESET
2YVE—RN)T77LVRABERLZ, BEHOAHFDER &R >8RDIGEFHEICIE. BEILEDYKD0021H
HOEEERVTWS, BRMFEEED2EASEZRE. 32Hz~700secDHi% TLLEM RIFAISEH K
Fol, HESNEZHREDIBETME—RDH&H%FA L. Ogawa and Uchida (1996)M 31— K% AL /=L
HECD2RTA VY N—=TaraETol, FPRUBERE LT, BLOPPdAEHDLETEF vy TROKIE
RS RE SNz, ZORBIBEDOHRREBIE. BEREOKESEXNERESIELPRIKRBERAXODOETICHE
L9 5,

LHEMTERIICANA. 57 9 GEM Systemstt BGSM-194 —/N—/N\D 5 —H N5t & EH L b EESIEE
BZO16$11H1EL:%B’ELK° FEZFLONMSTELS LI OBE/NERLEZRHALP /BELUOICEZRARTH

%, BONEHWKIES T — 9 &5AT 572010, MTIREICEK WRE SN ELERMUE ICEREEROEED
Mgfﬁégtﬁb#oto

F—U— N BE OMEBIHERE M EEIERE

Keywords: Yake-dake volcano, magnetotellurics, ground magnetic survey

©2017. Japan Geoscience Union. All Right Reserved. - SVC47-18 -



SVC47-19 JpGU-AGU Joint Meeting 2017

KERAZICE > TAESINARENLUICH 1T S2015F885 1 VEAA
Ny N ETEE)

Vertical ground deformation after the August 2015 dike intrusion
event at Sakurajima volcano measured by leveling survey
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BEXLICEWTIE, 2015FE8A15HICRELEZY 1 VEAAMRY MU, BAGEEE L TIKLEMICE TR
BRIRENMHEWTWS., ZOYMIVEAMRY NUBOME FTFEEFZBASMCTEIIE#EREMEL
T, 2016 F 1T BICHEBAUICEWT—FKENSEDORERE LB ZREL 7=, RXEETIE, ZOREORERIC
DWTHEL, Bon/B ETEEHICOWVWTERT 5.

KERE % ER L BRIL, BRERICE > ThBEE2—AY 2%E—AERRR, REBEIFLEDO/N LY ILE
ILEEAR, EELBOIERRTHY, BERIIMNS6kmTHD. INSDOBEMR%E, 20165E11A1H~2480
HEICBVWTREICE o2, REFEIR, SKERFOFEUET, TOAEEFI—FTKENEDFHERR
EHETELEIICLE. EROBEICE T EREE, 1kmYY 0T EHREENMUE—ABRER, NILYILE
LEEHR, EEBKRICEVWTENEN+0.26, +0.16, +0.14, KERFAERE INE—ABREKRS LUNILY
B LBRICE W TEREY ICZRZN1 mm (FERZETI21 mm) , 24 mm (FRBRE7.6mm) THY
EREO—FHKENETH .

HBEROKERBMS.172F8R (B%) &L, EKERICEISLEEE, AIOD2015548A - 9RIC
ToNISAERR (LUFE - s, 2016) BT S & T, 2015588 - 9N H2016F11ADHREICHE T2
wig P TRBBEFELL.

HEINAHBETEHEHN S, HELEHMDES K CILERIEOKESRICEWT, BEELRMBEE (RXT
20.5mm) PELTWB I EPEREINL., 1EHLYDOEREEEICHRELTH17.6 mm/yeard, 1991FLL
BOBRRANTSEERABICEVWTREREVWEEICEYT 5. — AT, HEBESOANMEICE WTIEHEE
B (RKT-6.8mm) ARO LN, BARfHAE, BRENLBATLENMELCTWRMRIETHS. BATILEZIC
DWTI, 2007F~2014FEDKEJNEHRRB T & ISHEEN SRAETNICL Z2BHREEXZELFIE, Zhon
S1EH-YDOEH ETEHEAEET 22 & TEHNLRBRMLBREN KD SN TWSA (1L
-, 2016) , TNLEZERBL CABANMETRAT mmEEOHBIEENMELTWEEEIONS.

©2017. Japan Geoscience Union. All Right Reserved. - SVC47-19 -



SVC47-19 JpGU-AGU Joint Meeting 2017

BAETIVICEDE, LTEHET —IHNOLENRDMUBERDALE S, HEILHOMTICBERS, X
RAMAXOORAMTICRERI M EESI N, HELEBETOEERICOWTIE, 2015F8815HDY 1 V&
ARy N, REMNRBIGEEMMERRI EERBL, HTFICEVWTIIIDOIEENIETLTWS I A
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L EIEAIC K 52 E2015F8A DY I YEAAM N M RUZDRIE
D EB DR IS EHIERIR
The viscoelastic responsive interpretation by ground deformation
observations of magma intrusion event into Sakurajima volcano on
August, 2015 that contained pre- and after- activities.
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EI=N=—1}
B>

2015F8AICKETEAREEE WA BT ITYEAARY MRELL, 15HO7EED SHUNRVTHIED
%Eb SEFLEN & MEET - ARG CHIRBREBI RBHRIND LD ICR o7z, DR, HEFENERL

L. TOBF27QLEL S IZHAREEIL — M BB KR Lz, ZORI1TEI2HD R V43D ICIRIBO K E MERKRE A F
£L. ZOEISHEFHOETPHBREEL — MDORBDHIROOND LD ICR o7, 1T7HEZ TR A
WREEATWN D, CNUBEESIBEN RER L 2(E. REZT2EABREMR), EEMNAMBREHE
BA S, MEBNIIEAY ROEEABIRTHImOWNW-ESEER Y 5 v 72810 m O Lzt D& B h
% (Hotta et al., 2016 Morishita et al., 20167 &), RERE IFE AR TEBIZ (EEFERIE) THREEHH
ICELT ZHEERNMNAEHAI B THY . —HENRBIZENILY L) TREAY I YORE % Bh
ER2EHHIEER L TVB (LR, EBFBREEER), HROZELE ILEDOHMBHISEDERIC L 2B LRE™[
ZDBEOHLN, LYELLBERZLTWBENH S, AFAETIE. EABERVENEREDIE[EZE/N
Y=V EIRAEL

F—5 & Fik
HEBNORBAS BN RUSRF DR - BENHO1HET— 5 2RV,
EABRICEVT. BEEEMANERNTHE A, ER - MEOBHNREL TOERAHH 2R, AREH

METEEAMMIEELOIY LTWSR (RHE2015)RENS, BAPERD ISy I DEETH S ERE
L. BEABREZADDRAT—IICHF. BMRT—YRE1D2DRT—YERA LK, (A:08:00-10:27
B:10:27-11:15C:11:15-11:45 D:11:45-17H18:00 E: 17H18:00-)

ZNTRORT—IJICEVWT, BH(1992)DEBETINTY —REHE L, RBETIVICEL 2 KERI &AL
BILBIT2EREEBOAANDRAUT —Y DRFEZERLL. FEEKFELEFEZREEL
fER

BRERIEOHERT—YIC L. BRAT—VDHBROICATY 752, BEMERETILEY-T2—2 b
ETIN)DEREOLEERELARBEET A v T4V TICEKVEFEETIELIZ, AT—YA~CTIHEER
BHEHIB0D72H, RT—YDTIEM3600 & K WIEBENKE B>/, AT —VEDEFMBFHEIEHI0H (1.3%
10°9) THE L ZFAEA R > 1=,

BEABRERICBWVWT, ANBAMEDHEHN E ERDEROA VL RIEENDS, BRADOERATOERERBEEE
AV —ZADS DM OBEBERRIEDONE, £, /5y 70ROABEOHEASRIIHENELEHL, &
MABIGEL GETEEI’ RO SNz, BOABEOEASTIE. 1588BOZEERAN SHEXEEH M
L. 1581 1:45%RIGEEAEE L TOWCHBARO Oz, BIBERICEVWTHE, BAYV—INLDIEHE
EFASEICHEEN, RO SNz, Ihid, EADEEICHTIRYEDN., V—RIEWIEXRZWI EEEKT
%,

Y HODES

AT7—YCDEIDEEREOEIIZ. ACBIT2RAMNAY Sy VRAOICKZIAEFRICHT 3 RALHZORE

©2017. Japan Geoscience Union. All Right Reserved. - SVC47-20 -



SVC47-20 JpGU-AGU Joint Meeting 2017

MEAEEZOND, YEHIK VIThERHE EEDGHEEEDEEICOWTHERT 2FETH S,
X/, AT—SEOBEMEEOZEHICOVWTIK, YIOTYDOTRICLZBERE. HDE2WIEATI IO

(ENEFHAEZOND, WL TRBERAURTIE, 2015F10AEF CHEBERNLEEHZLTE5T. O
ROEENRDOLNS, COMREHEHL. 9B, 10RICHEZFH > THRELEUHMOVIHIE E OFBELZE
WY Do

BEREHERICEZE. BEABDY S Y VNEOBEEIZ0.98+0.37g/cm*E REE SN TH VW (Kazama et
al., 2016), YT EEZBAICIENIRYFANEATWD, HRADOLEH - AlALEEZERICWN, RO
BMEHBATE 20T 2,

F—U—R B YIUVEA, HEMSES
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BENEEHI OREDKIEE) (2009F~2016%F) ZEFHfE<
Absolute gravity signals at the Sakurajima volcano since 2009 through
2016

RAR BT, WA EES AOEAN Hh BE'| SFH—'. EREER
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1]k LoIC

ENMLUTIZ2009FELBE2016E7H £ TlE. BHMAXO SEAEEHA M L. BROBTEBHILH S
FEICELTW:, TEIC2015FE8B15RICIEY 1 VEAARY MHREL, ZEOAUMMES LU
10cm%EBZ DB EEHNERAN I, BAERLARNILN4FTCETFONZRERBLAEFTELE LR, LY
L. ZDARY NERICERE - BAEBIEIHNZA > TETL. 2016FE7AUM2017E2AREICH Tz > TEAXD
ROOLNBLLRBDZEVWIFEAOREER >, RIS, BAREIOIRE 5722016 FESH LEAEKIERES L <
WEENICKETZREETEA5, 2009FEDNIUGEEIDERIEL 52016FE7H DEEIDIRIE (#E(RIE) T
—EDHA VI EHRTIENTES, REETIHKIDKILEE YA VILDARNTERERINEZEALEH A BN
L. XUEROWEIRRICDOVWTEREEDW,

2] ENZEEDOHEH & 7 DER

BEHERT—9I1CI1E. BREFICHEDBEKEEICLZ2ENEBILY. FEMTKOBSE. KLUFEE & IEMIIA
ZRTELLTIHIDEEFNTWVWS, INLDEELEZRET 5FEICDWVWTIE. Kazama and Okubo
(2009)%, Okubo etal (2014)THFEL TCE7/-, TN ODEBEEZERYBRWERODEANY FFIVEREARZEC
5, KUGEFARY RZ &L, ZNETNEENLZEHERILTWSE I b o7k, FREDELIT(1)(3)IC
EE

MB+HE M VREDOT VA REX (2012F7H248/mEAXO)

MEND7RRERI A 5 3BRAIC /N T T, —B. 10 microgal DENEMAE U714, BRI ~IENER & TIC
FIE. AE0EDRIVIPR SN,

(2) BA K—LWA (2015518 ~288B#:A0)

100 nanoradianfZE DIERIZEE &, Hmicroga BEDENEHDE R NS WHERAZRE7, mEDREIC
. 9446551 ~281EET 5,

B)FT1IEAM RV N (2015%FE8H15H)

6 microgal DE I A%, 10 microradian REDMBEEERHAL T (¥4 L5707 L) THELE, @ED
EHDY A LR —IV126EFIETEREHL TV, EENICHENLHBREHELBEDT A0 —> a3V E
TITRLERBATE 2,

EFREOSEFTERFHIE. KEBED THA - FAE] KEDRA v FUIERBLTWS, T4D5(1)(2)T
. MGEAROREICH> T, ARICELZBUEERNNS . ENEEFOREBI N NERD Y I VEUE
E=HREEORIZELEELADZIENTEDS, —AH. Q) TIRMENFHELLLDHIC. BEAT Y TIFHMELER
ERBEOEBICELSEETE2AT. TOBR. ENEBICIE. BEATI YOI AFEICMA T, HERDOEHEE
BIH S BEGELCORXENZENTWVWEEEZILOND,
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7Y ORXTIRAT2015FE8A15AKBEY I YEAA N MIHFED HE;
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Temporal change in transfer function using ACROSS associated with
magma intrusive event in 2015 in Sakurajima volcano, Japan

(LR BHE. D SR D AR BTE AR Bk Y. S0 B0 AKR B AE @
. EABEHL HOEAS
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HbNIF2012F98 LW 77O R (BEHEEBES Y AT L)ERE NNEEICAET 2B AXLDILE
ILEBICEREB L. EfER A 1T > T\ % (Yamaoka et al.2014), ZD & XILT2015F8815H9:00tEN S5 A&
A AL E DN & IEDB RIS RSN, ZOEEIE. £WE25IC & B SARTFSHMEHTHEE (Morishita
et al. 2016)%¥GNSS - {BRIZE) 7% & DM (Hotta et al.,2016) N SEMIRD Y F v ABHAOE FICEA L
CEILE->TBIZERIEINZEDTHEIENPELHNICA >, AR TRHEICEKREL THZ7/ORDE
SRAEMRITL. SBISHICERELETIIEAARY M GEEBEMOELEZBESHMICLE,

ZOORERIMROSEYDOEERICE > TIREZRESHIEETH D, BERE2KETEICREL, 5
DR ERICE > TEEDARADERNIREZRIRTZ %, ERNSEESN-HER%AEOMMEE R = TR
. BEABRER CTAYRY1—23 V352 EICLYER - BllmBORERR (V) —VE
#) NMELND, MEMNUICHEIFZTI/ORDERIE. 20129 B12BH,52015FM8A19HX T, ¥/~
BAMRY NEESATERMICERESINZ, TO—EDT—YICDOWTEEBBOBIATS ZETEREA
ARy M MERGEEFEOEEEZBES M LT,

BHROEHT—952R9vxV 7L, —HEOGEBROEHEICNMA., 2HEEBOEEBHROHES
To7. TR, Z< DERST2015FE88 15D S 11BEORICEERKRICKERELIRONSE T
Ebhotz, ZOBERBICERIRI 2 ENL, COEFITVIVEAILLDZEDTHD EERTE
%,

KU ERE B OBEE L A ARD-DICEARY NEORAREESE LT, 2BBERY v 7SN
HEDHEBEEHET 2 &, MWREHORKE IZIFARFICHEENIEL B> TWKEREEBL, FLEEBRROZE
BEERARDZOHIC, ARV MNGFIEERTRY Y I INRFEONE}HD S 1B OHEBRMOE N2 E T
Oy hL72EZ 3, FICKBLUTERAIOKREEXOTEEOER SR CHENBEL AR I ENDI o7, THIC
EEBHOMBEILEESEL-EZ A, KOFEETIIMEREENM B IEEREZ Y., KON SBEN- S TIE
BN IWZ ENDD o7z, TNOLDELIFEAANRY MIESBAENICERT2E0DEEZIONDEE
£IZ, RKEBXOJEDCRMERREZCDGARELN BV EA”DH o7,

F—U— R EREER(, MERERE. SHRE
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REXLICE T3 REMERE (HK&EO)
The final round of the repeating seismic experiment in Sakurajima
Volcano, Japan. The experiment 2016.
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AFERTIZ2016F12BICTONIRENLICE T2 REBEREICOVWTHREL. INEXTORETEDS
NEMEZNHEOELICOWTEED S,

REMEREEIREXNUDOFSICHES M TEEL L2 MEZNIGELLE LTIRAZENT, [KEOERHE
ICEB T 28 - MLEBRAFREGTE] O—RE LTERSINTE T,

2016 F12RICTHhNAKREEIZ2009F12B IO SN REFED7EIHE LT, 2014FDIFEN H2F
RYICEBEIN-EDOTH S, 2016F12A DFEEIF2015F8ADEBXNRZEDH & TIHNHHTDIEET
Holze SEIDHEETIIRERNSDMERMNME LOE(LREZ BN E LSS ISRBBICNMITRET
B2ARDARRICINA T, 2015FICEALALESNETIYOHEOKRBENE L THRERSHN SEERICES
TRDRAIREERE L. 14EBFF ORI = & HI250EFr ORI e R 2 BRI L 7=,

REFRED2014FFTO/RRIZ. HEILREOERT F5.8kmICBEDELT 2HERRFma xRV L
Z & T#H 3 (Tsutsui et al., 2016, JVGREE)., &ETHE « I Iguchi et al. (2013) DIEHE T 2 EESRN D HMBEZ SR
DPPIICMET %, RIEE ¢ F2009FICHERDBE LR >72E. TLUBRIEIEENED LTV, T74b
5 R « 1£2009-2010FEDY VY EANICEELAZIERELZEDOD., TRLUBEICHEKE L72011-2012F
DY ITIEANCHIET 2EERIAD 57,

ZDH%k., BH - (2016, ERAFERNEINEFTHONLET—9 %2 I SITHRET L7, AIRA RO R ICIE
Tsutsui et al. (2016)DMERFRTEDME L W H/FBIAXOFY ORBZEB L CELBEEISASTATY
%, BEH - h(20716)IFARA R OBRAEZFICUUTD 3 DOBEELRFGEIRND Z & 2ERHL .

1) BE T5.8km» > DPSZE K

2) JBME F4.7kmh 5 DPPR 413K

3) JEBmE F2.4kmh 5 DPPEHERK

INSIEVWTNEREE e DE 2 kmICZDREBRNMHEESI N, ZDIHATIE Iguchi et al. (2013) H'¥5HET %
EEIRBEOEAZBEDMEIC—HT %, FHHQRI &IE. 1)F2012FDERAFEERICE L < BHERICIR
. 3)IF20T4FEDEFICHRICIEAND & THY ., WINEFEAZEEIROOLNZ I ETHD, 1)IdERDa
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DIEETULHIEREEN BT ZDENL, acDERTHD EBRIND,

201 6 IRE DRI RIE FRIHTRE R CHRITISETHRTH DD, EDRFEHEINSUTOZ EMMEHDN
%,

a) JBE F5.8km (a) HMSDOPPRETKEIZ20T4FEL UFHL,

b) JEE F5.8km» 5 DPSTHIR I H & b SN L

C) BE T4.7kmH 5 DPPRELRIFHL A>T WD

d) BET2.4kmH 5 DPPREBEL R > TW3B

SR D & S IC2016FEREIX2015FESHDEBARZEA RV hDEICITTHNTEY., ThS5DEIZ2015FD
BANREARY NOEROEELTLARBMLTWSE EEZO5NE, KERTIIERBHBUBEO XNLESOHRE
EHICRFEERCDOHBEZ IV /N1 IL L. 2009F~2016FDOHEDMEDT /YD E A ERT 5,

BREAMRIZ TKEOERICEIT 2HE - MLEAMFEE] BEEIRTRE, REAKEH KRR
BETTbni, BAICAVWAERSISEM —NIEREREMERTALIWVERALE, ZICRBLTHEHEER
LEY,

F0— R B, EERE vIY
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Shallow crustal velocity structures obtained from ambient seismic
noise study in the Aso caldera

*Yu-Chih Huang1, Takahiro Ohkura', Tsuneomi Kagiyama1, Shin Yoshikawa', Hiroyuki Inoue’

1. Aso Volcanological Laboratory, Institute of Geothermal Sciences, Graduate School of Science, Kyoto University

The Aso volcano is situated approximately in the central of Kyushu and is one of the most active
volcanoes in Japan. There were four gigantic eruptions occurred and present caldera was formed about
89 ka known as Aso-4 eruption, with around 18 km in E-W and 25 km in N-S direction. Recently, the major
volcanic activities focus on the post-caldera central cones, especially the first crater of the Mt. Nakadake.
The conceptual volcanism and magma plumbing system of the Aso volcano were investigated with various
geophysical and geodesic observations. The magma chamber is approximately spherical, located 3-4 km
southwest of Mt. Nakadake (around Mt. Eboshidake) at depths of 6-10 km. Fumaroles and surface
geothermal activities also expose in the southwest flanks of Mt. Eboshidake.

Analyzing ambient seismic noise signals has been routinely used to investigate the subsurface shear-wave
velocity structure around the world in the past decade. Some studies also demonstrated it is possible to
monitor the magma and hydrothermal fluid movement, or seismic velocity variations beneath active
volcanos from the temporary changes of cross-correlation functions (CCFs). The seismic activities of Aso
volcano have been monitored with around 20 broadband and short-period seismometers operated by Aso
Volcanological Laboratory (AVL). The seismic dataset also included five permanent broadband stations
operated by Japan Meteorological Agency (JMA) or National Research Institute for Earth Science and
Disaster (NIED), which are located inside and surrounding the Aso caldera.

The interstation distances are much shorter (1-2 km) near craters on the Mt. Nakadake comparing with
station-pairs surround the Aso caldera (10-20 km). Seismic data is daily vertical component between
November 2009 and September 2013, i.e., before recent eruptions started on 25 November, 2014. Raw
data were firstly transferred from WIN to SAC format and downsampled to 20 Hz. After primarily checking
data quality, the daily CCFs were obtained in the 1-10 s period band for broadband station-pairs and
0.2-5 s for short-period station-pairs. Daily CCFs were stacked monthly, and then monthly CCFs were
stacked again to further obtain Rayleigh wave phase velocity dispersion curves. The 2D and 3D phase
velocity maps were mainly constructed in the 1-5 s period band and to determine the predominant
velocity distributions.

Generally speaking, Rayleigh waves are sensitive at depths approximating one-third of wavelengths and
vary with periods. Therefore, the sensitive depths of S-wave velocity structures ranged from approximately
0.7-5 km in this research. At most of periods, low velocities are dominant underneath the post-caldera
central cones and the western portions of the Aso caldera, which might be corresponding to magma
conduits and geothermal activities. High velocities are observed in the east of Mt. Nakadake and also the
regions surround the Aso caldera, which might be related with much earlier volcanic activities that
stopped recently.

The obtained velocity structures in this study can be as a reference, which were obtained with seismic
data before latest eruptions. More recent seismic data should be easier to observe temporary variations of
daily CCFs, which might be related to the movement of magma or hydrothermal fluid that cause
temporary velocity structural variations in the shallow crust. More dense seismic stations might be
required to image more detail 3D velocity structures and temporary variations.

Keywords: ambient seismic noise tomography, Aso caldera, shallow crust
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1995~2014F DGPSIEW R LEAINSEAL M LZAXKRESNILICH
7B HhBEERET I

Ground deformation source model at Kuchinoerabu-jima volcano
during 1995-2014 as revealed by repeated GPS observation

SEE T #FOEA
*Kohei Hotta', Masato Iguchi'

1. RERRZEBA KRR
1. Disaster Prevention Research Institute, Kyoto University

We analyzed repeated GPS observation data in Kuchinoerabu-jima during August 1995-April 2014. Most
stations located around the Shin-dake crater showed crater-centered radial horizontal displacements.
There was a tendency that observed horizontal displacements at western rim of the Shin-dake crater were
larger (16.6-20.6 cm) compared to those at eastern rim (7.8-11.6 cm). In addition, station KUC14 which
locates approximately 500 m south of the Shin-dake crater showed westward horizontal displacement
rather than crater-centered radial (southward) one. On the other hand, small displacements (less than 2
cm) were detected at the stations located at the foot of Kuchinoerabu-jima. We modeled the observed
displacements. In order to take topographic effects into account, we applied a finite element method
(FEM) using the software Flex PDE Professional version 6.40. We set entire FE domain as 100x100x50
cubic kilometers (129.7011-130.7351°E, 29.9911-30.8994°N, 0-50 km bsl). We set top of the domain
as a free surface, and sides and bottom of the domain as fixed boundaries. Since we used stations inside
Kuchinoerabu-jima in the present study, topography was introduced in the area within Kuchinoerabu-jima
using DEM data provided by Kagoshima prefecture, and elevation of the outside area was assumed to be
sea level (zero). We assumed a homogeneous elastic rheology with a shear modulus of 30 GPa and
Poisson's ratio of 0.25. We applied a vertical spheroid source model and searched optimal values of
horizontal location, depth, equatorial and polar radiuses, and internal pressure change of the source
which minimize the RMS between observed and calculated displacements using the forward modeling
method. A spherical source with 100 m radius (i.e., both equatorial and polar radiuses are 100 m) was
obtained beneath the Shin-dake crater (130.2157°E, 30.4462°N) at a depth of 310 m asl (i.e., the
uppermost part of the spherical source is approximately 100 m below the crater bottom). The pressure
increase of 831 MPa yields volume increase of 90 thousand cubic meters. Taking topographic effects into
account allowed the reproduction of large horizontal displacements at western rim of the Shin-dake crater
and westward horizontal displacement at KUC14. The location of the obtained spherical source coincide
with the demagnetized ellipsoid estimated by Kanda et al. (2010, JVGR). They interpreted that
piezomagnetic variation was produced by the pressurized rocks around the aquifer due to the continuous
supply of high-temperature volcanic gases in addition to the thermal effect. The obtained spherical source
may be corresponding to the pressurized aquifer.

F—7— N : OKREBSXIL, HBEH. GPS. BARERE

Keywords: Kuchinoerabu-jima volcano, ground deformation, GPS, finite element method
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R IL20T4FIE K Z DOREINE ISR L TE A 5N 2RISR
Geodetic Constraints on Post-eruptive deformation of 2014 eruption
on Ontake Volcano

*BE ME. AE =

*Shohei Narita', Makoto Murakami'
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1. Hokkaido University

EER L TIE20T14FEKEGEAURE, KOS EET A E DO, AMRSBAKEZZ SN D HkmR
=L D BT A LR IEE DS L T UL\ 3 & & APALSAR-27— 4 DINSAREITICEK WAL MC AR > TWS (X
A - &k, JPGU 2016) ., TDEHAIRZLPALSAR-2T—4 Ik, 2014FE8 A (IBAD14 BRI H 520165
1MTBEXETO2EULICE->TERBLTWS, FHBENEFICHITZNIRETIE, BaRMEHARZSE) D MR & 2K
ROFRILETBT 2EHAMRIPIEET D ENRESNTVDS (BEX - B, XLFE£2016) . fEELIC
BWTH, 2014FBNED S REBTIEMNMEE 722 &D D, BARNCITRABENET L, XFhICH
IFRDEITLTWEEEZONDS, I LAEEEEZZITT. AR TIE. BREICELONT:
PALSAR-27 — 4 MM INSARERMTICE W, REETL TVERIIIED X H = XL H & U KFIDRERERK
FROREICH L TRALSHADHINEEZ D ZEEBHE LTWVWS,

INSARBRATICAAW T — 4k, IBAXD 1 » BENICH52014E8F18AH 52016FE11B11HETHOH 2
EBDOPALSAR-2F— 9 TH 2B, TN ODINSARBHTICE WESNEFHERICIE. BEDBEARAIE - AR
EDORTHISEHH D, BERHFAICLST. BABRRTORT T, IWEEOMBLE A RETELO4, GE
BRAEISEIDZ LY ADMBEELLIRONDG, £/, TOEBNRNY—VICIE2EBTRELRELIIRS
naWisH, B—DOIBEBEI MINEEHTEVWTWE EEZIONS, ZTEREICEAL TIE. 8RIAREICK > TEPRP
BRELTVWEEDIICERZAZN, BBUNR—EICRA S, FERBREEARPFORREANRERELZA >
N=oavicky, COBRONDRESE2EBICBSIT2BEDERBELEILEAKRDD &, FNFN400-
700m, 6-7x10°m*TH o1z, 5. AREREFEHEVWT, WHEEEL., M ODENBRERE ISV S
R~RR~EARR A EDR L BTRERELTETN I A v T4 T BT o120 FERAVNN—S3 VT
BONEIPARBELCEL IIRELFERMIIEShARI oK, OB, EEOEENY—VERLEHBETES
ETIVER DD BRD D, ThIEY —RABROEBEMMECEGMEOTRELRERLARERICL D EEZDL
ns,

IR ICHEE T 2 ANONSDESHKEIL. BEAE2 7y BBTIO0OAN Y OF—4—TH 2 (EM27E1H
FHEER) . —A. AEEBICE T2 XBINEROFRBRELCENSHEINIHKEK1-10B YD
F—4—Thd, £>T. BAEER2 7 BEICE> T, EZBIUBERL SREEBRE T 27213 Tlk, BllE:
LHRBATERWESD, ZOHETIRLYERLSDHIEIA A Y THo1EEZOND, BX2 7 BRLURE
DHRKET = ER Wi, TNLEDIE - KA W ZXL%ERETT 27201C1E, plumeriselEREERAW
TESHKEEZREL Y, WRBLTHELDEENLLBETEIEIVETH B,

T, RESCIERIERICRETE10° M’ OREDKEIVETH B0, INETOREIBEICE
BT 2REND D, 2014FEXEZEOINEICH D hAEZEENT. EEILEZROES-HFEGNSSERICIVIRA S
nTWw3, £>T. BEOWITNHLDOHEICZ ORFEBRMIET LS, T DGNSSEMRRICHIREDEL
ELTRALNTWVWRIET THD, FEEEORBE N H—LETREEOHZEREDI RV hEL
T. 20075 A VBAARY h&EZ B E, 2007-2014F0 7 ER TR L 7=GNSSEHRIC3 ¢ m D{RERHER
BENZDETEL., ZOLIBERIFRSNAL, Lo T, 2014FEAZICHRE S W7 REBINEIRIC
&, 2007 FLARIICT TICHAZENMIFERT L TVWEZEEZI SN,
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JERS-1, ALOSKETALOS-2MFHSARICE > TE LA LNEERNEAIL
TOAT MY X T KUBEDALERFRZE (1993-2016)

Volcanic deformation of Atosanupuri volcanic complex in the
Kussharo caldera, Japan, from 1993 to 2016 revealed by JERS-1, ALOS
and ALOS-2 radar interferometry

BRIE E. ALEEC AR S REA BB KL A I M
*Satoshi Fujiwara1, Makoto Murakami?, Takuya Nishimura®, Mikio Tobita®, Hiroshi Yarai1,
Tomokazu Kobayashi'

1. BLihBpE, 2. LBERE. 3. REARFE. 4. FTEHMEMAFEFEEE
1. GSl of Japan, 2. Hokkaido Univ., 3. Kyoto Univ., 4. JAXA

1. EC®IC

BEERIOBMNBAILTSAICIE. ZMYXTYKLEEEEND 1 5BFRMUBEICERINERS
R—LEANEFEEL. 7 XTY (BER—L : HEREL BITEERGEIFSN MGV TWS,
FESIE, 19M4FICRELAET M X T ETOBRREME (FAKM=3.2) tET 3 LD ICEMIKICE W
TERTHKkMIZEDEHEAIZAN25cmER L. TORRLICTICRZBERNIAIHE (JERS-1) #FALE
FHERROL —4%— (FHSAR) ICL>TRVWAESINAZEERELTWD, KRETIE. ZDHERIAXAIC
> THBEEIFSNZALOSKRUALOS- 20 F — 49 57 ICBTT 5 & &I, UHDIERS-1DOBHT—9HE
HTHRAMICREL. 1993FN52016FICEZEREAILT AT M X T KILBEO KU HREENDOH#
BERALSHICT B,

2. F—Y LBRFE

TEDIFEFEDL/NNY RSARR T #HWTSARTHUE % 1T o 7=,

(1) 199355 8~1998F 7 BICHB EN/=JERS-1 (&S 15 : NASDA [IRIAXA] 75 L) 1448

(2) 20079 A~2010F11BICEE I NALOS (FWb) 248

(3) 201458 H~2016FE 8 BICEB I N/ZALOS-2 (Wb 25) 34

INLDIBEDHEBTIRREMICTSHET. TAFhOHBAROHETHNEFH LHNME SN W, ik
HRMEMEIE RO B Z EIETER,

BONSARFHEERN SIE, LIBEIDREICHZ2ERTEkmITEDEHEINER L 725 DI RLICIHEL TW
CHEDDIEMI. MRAT =) (~Tkm) DDONERE (~1m/F) BHASE—EAE— R THGENRBREMLD
ROoNo7, TZT. MRT—IL - INEMEOWTEHREMEZEELT 272D, NANRRAT4ILI—%ENTT
£T. FNODOFEHAEER L, T/, L 3BEDSAREVAIZEN AR AFTAINELRZEDD, SARFH
B EDEEEMD/INY =V DB ELE> TWB7HIC, KEZMENLTDICNIWEREL. SHEARDOEMNE
DEAEZEKRD, EHICERDNRT—IL - NEMEOEMDOFHIEZZ LIV TL2ADORR-INEOREZL%
k7= (Fig. 1: £EX) .

3. Bk & Bl & < e

INETORETIE. BREHRETTY M X7 OBEEAE 3 kmibEEFDE T 3ROARDOHIET
1993F 8 BN 51995F 4 BOMICHRR25cmIZEDEREAH Y. TDRIEREFEICEL. 1998F F TICRKER
BOEDIFENTICE>TWS, EFIAYIal—arvTiE, BTFICVILARE LIRS, SAMKRE
12, BEO6kmTKREZIB8kmx2km, YILOFEOT.AmA RO SN TH Y, BIZHm<CUNBEERE L I DYNHE T
BATZ %,

BERENDIE, 10FE#D (2) OALOSICEWTEH ZDIENIRA ONEZZ ETHB, (1) OEEISD
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TREDHOHSBVDTHEICBERWVD, (2) TOREORE—RD (1) ICBEHE<NERRROER &
TEHEVEKREW, SHICZEDOED (3) TREBAMEWVWE ODBRERIEIXIRA ST TULWARL, ThbDd
ENS, (1) ORIC—EDPHEHRTHAICIBNMEMNL TV L& IFEZICCL., BEFERIH M. B
LLRIFEDRAE— RN ZIT DL D ABRZE DAREMEAEI O6NS, R, (1) OB OREIC/N
IRFENMEZAOSNTH Y., FR-INENEREH /- E2TRBTEIEDTH S,

4. AN R T —IL DERL

SOOFHI-RBRTTROZ. NAT—I)L - NEMEDEMDEHEE (1) . (2) RV (3) dDFhFNh
ICDWTFig.2 (THE) IZRY ., 2ET2055DHENHZH. NAT—Ib - INEREDERIZDWL
T, (1) (2) . (3) ODVWTFHICBEWVWTHIFIFRALER - EMRAE—ROEDHIEET S, FICT MY
X7 DOEEED) DY BER—L)DIEE ZDIBIOA TOFRIFBH T—EETHEL TVWEI I EHD
M), ENFNHTICABRER,rHZETEETkmEYERWEHEINS,

)2 1) 135,500 FRBANCTER S NIzE SN TWED, ERUEDFESIZAE TR, REFRATRESRAE
DFEFIZRHSNTWVWARWL, SEIORITICEY, IWEEIEVWA, T<ERWEZBICAREEDEZEZLNDE
FAMEL TWAZENHBLAECE &Y., SEOFHEFRHTEHDICE. 7YX T KNLUETORSEL

RN ETH D,

F—U—R:BRIEALTS. ZhHXTY KUERRZES)., F3#5SAR, JERS-1. ALOS, ALOS-2
Keywords: Kussharo caldera, Atosanupuri volcanic complex, Volcanic deformation, InSAR, JERS-1, ALOS,
ALOS-2
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ALOS—2/PALSAR-2F 4 f##rIC & B Campi Flegrei kIl (4 41)77) Dits
R

Ground Deformation at Campi Flegrei caldera, Italy, revealed by INSAR
analysis of ALOS-2/PALSAR-2

FYemi:rry 331

TR N
*Shinobu Ando'
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4 41) 7DCampi FlegreihL7Z XlUiE, HATHREBVWALY RI7E2FT 2MIFOVEDTHS. ERD
AL, EVTFXA—RIUEMRKL-1538FETCSHBIEAEE N Wz (VEI=3) . ZHLEE, $500&FICHh
TWIEAITFE L TULWARWD, GNSSETPSAREEABW-TFHRETICEL Y, U URERPINESE DR
TEHRESINTWS (HIZIE, Lundgren et al. (2001) ¥ Troise et al. (2007)% &) . RETHRY VA1)
BRDICE WTARME DB L E 2 RTEET — IV DNBRESINTE Y, KR, ERAMUFEH S
LTWBZE&ARELTWS (Martino et al. (2013) D’ Auria et al. (2015)%4: ). 7=, EDHRET
&, HTFOIIIHANUARERET2EREAIGEL TVWSEAESELHZ Z & AR L TWS (Chiodini et
al. (2016)) .

2014558248 ICi 5 EIF S n BB IRMEE [F\nbs 25 (ALOS-2) | &, SofBEERL/AAY R
SARBETH Y, DIRMICERFEAEZIToTWS. HLld, 2014FELIEICIBRE S NISART — 9 & F > =Fik
WEHETW, AVETLI LA AT IXUOMBEE 2B L, W FTOEDRHEEHAAT. TOHE
£, 2015, 52016 FEDHHPEN 5 DED T HMBITICEL YK 10cmZEDBRENMRE I N, BRTH
3.8kmiC#94.6x10°m> DIHRENRAREST 22 & T, HWBREEHHARBPTEZ I ENbA > &5
IZ, 2016FEA L2201 7FDED TFHMETTEHNOCMZE DFERBARAEBOMEEL/RESh, HERER
MR L TWB I EATRERT BERNEONT .

AT THWAPALSAR-2T — 4 IZPIXELTHAL TWBEHEDTH Y, FTHMEMBEREIEJAXA) EHRK
SRR & DHBERRZNICKE VIAXAD SIRBEIN/EDTHS. PALSAR-2ICEET 2R T—9 DFFE
MEIZIAXAICH 5. 72 BRENTICIE, BIXBERMARAONERRICEYEAREINAZRINCZFERIETWELE
W, A28, FHEEOLEBRICSE WTIE, SRTM4.1%25TIC LZDEHMA R L, HEOEEIZIZGMT%
AW, BERESMAICEMMTIE, TZICBLTHBILBLETFET.

F—7— K : ALOS-2/PALSAR-2, Fi4SAR. Campi Flegrei caldera, H7ZZEH)
Keywords: ALOS-2/PALSAR-2, InSAR, Campi Flegrei caldera, Ground deformation
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WHE285ZFA L-FEI 5D KIEEIDEHR
Monitoring volcanic activity from space by ALOS-2 (Daichi-2) /
PALSAR-2 data
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ET#IERRE T, FVWE25ICBHEHIN-AREAOL —4%— (SAR) OF—4 % {FH L 7=SARTFHMRITIC &
Y, BRAZ2EAZEBHNN DFEERICHE - AL - BT - REOZTHERL TWS,

Wb 251E, JAXAOERERS ) A>T, BRADOEEH A EHNICHEBEMETZENETNEI~4E D
BHALTWS, FILWERT—9PREIND LTI, BXHERTIE. EAXAMICEALC/SR, ACERAE—FR
THDHIHDERAT —9 & DB TSARFHBFT AT o>TWS, BT, SRFOBEIKRETIILERWEXR
BORE4ERT HNIEE, GNSSERERS X257 L (GEONET) DRIGIREBAW -RERBEERETD
GNSSHIEEHEL TW 3,

SART ST THLNAEGR (LT, TSARFHEEKR] WD, ) & 917 —90ERICERINh, B
TH#hIBRRDY T TR TH D MHIERE] CHET S ENTE S, HEBERIKTIEK, XK - ZHhEE - X
TR EREOE T HIBERARE T 2 MEBEEIERICSARTHEREEREGHLETZ &N TES, TN
&Y., SARFSEGEE T - WBEZOMOBEREBZICHEBTE, RBLAZHICOWTL YHERICHERT S
ZENTES,

KRIMOERICDOWT I, AL AEHERNDBEFOI7TOXILETRELTEY., ZORREZBAFD NI
BEXFHERSOEHRBICRELTWS, o, BAFOKUEBOE L WERELH - 5EIE. HIRE
RAFEEZRAVWAEHARARIMEROXNUWG (FBRIRT) HEVWE2E0RSHUNEZERT 5., TOEHFIC
EDJZHAUNTON S &, EXHEBERTIKREICENZTV. B5NASARTSHER A KILE AN FHERSA
BB L., BEICISCTARLTWS,

ARRKRTIE, EBLHERHIBRYBATWEEWE25T—4 % A UVWASARTSHRITIC &L 2 thREDEENES
R/ FICKUDERICDOWTHRET %,

F—7— R FHSAR ZW\WE25, MRETHER. NLEH
Keywords: InSAR, ALOS-2, monitoring ground surface deformation, volcanic activity
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MODVOLC - monitoring Earth's sub-aerially active volcanoes from

space since 2000

*Robert Wright'

1. University of Hawaii at Manoa

The MODVOLC system (http://modis.higp.hawaii.edu) uses the two MODIS sensors carried onboard
NASA’ s Terra and Aqua satellites to monitor the Earth’ s volcanoes for evidence of thermal unrest.
Primarily sensitive to the presence of active lava, the system has detected, monitored, and recorded the
thermal emittance from eruptions at 107 volcanoes since the system became active in February 2000.
This presentation will cover, 1. How the algorithm works and the re-designed webpage that allows anyone
to access and interrogate the global 17 year archive; 2. Some interesting results that have been obtained
from analysis of the data including evidence for periodicity in eruptions at some volcanoes, and general
differences in magnitude and intensity of thermal emission from lava domes, flows, lakes and fountains.

Keywords: Remote sensing, volcanology, MODIS
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Integrated offshore investigations in the vicinity of Kikai Caldera,
southwestern Japan —towards a comprehensive understanding of
destructive caldera eruptions—
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*Hiroshi Ichihara1'2, Jumpo Hashimoto1, Yamato Takahashi1, Satoshi Shimizu1, Mamoru Sano1,
Tetsuo Matsuno1, Nobukazu Seama1, Yojiro Yamamoto?, Hikaru Iwamaru1, Kazuo Nakahigashi1'3
, Nobukazu Wakabayashi', Shuichi Kodaira?, Yoshiyuki Tatsumi’

1. MEXRZE, 2 BEMRAREE. 3. REBEXRZE
1. Kobe University, 2. Japan Agency for Marine-earth Science and Technology (JAMSTEC), 3. Tokyo University of
Marine Science and Technology

Integrated offshore geophysical and geological investigations have been started to understand the
mechanism of catastrophic caldera-forming eruption (CCFE) of the Kikai Caldera, SW Japan, which caused
the latest CCFE on the Earth at 7.3ka. This caldera has been focused as it is a submarine caldera allowing
to conduct dense seismic structural survey that is required for imaging and monitoring a large magma
reservoir beneath this caldera. In the Oct. 2016, Kobe University and JAMSTEC conducted bathymetric
survey with multi narrow beam echo sounder (MNB), geomagnetic survey with a proton magnetometer,
multi-channel reflective seismic survey (MCS), and deployments of ocean bottom seismometer (OBS) and
electro-magnetometer (OBEM) in “the 1st KOBEC exploration cruise” by the training vessel

“Fukae-maru “belonging to Kobe University. The MNB survey revealed detailed bathymetry in the
vicinity of the caldera. The bathymetric change from data obtained in the past bathymetric survey by
Japan Coast Guard (2008) will be discussed in the presentation. In addition, acoustic pressure anomalies
within the seawater rooting to the seafloor observed at the several areas in the margin and inside of the
caldera. They are interpreted as hydrothermal anomalies relating to volcanic activities. The MCS surveys
were conducted beneath 4 survey lines across the caldera. The reflection profiles show dense layered
subsurfaces outside of the caldera while reflective planes are hard to be recognized inside of the caldera.
Faults and disconformities are recognized in the several locations. Preliminary geological interpretation
will be also discussed in the presentation. The OBSs and OBEMSs will be retrieved in the 2nd exploration
cruise in March 2017 by “Fukae-maru” . In the 2nd cruise, we also plan to conduct direct seafloor
observation by a remotely operated vehicle (ROV) named “Shindai-2K” . In addition, we will deploy 4
OBEMs which equip absolute pressure gauge to detect vertical geodetic displacements and to image
electrical resistivity structure which may reveal magma reservoir beneath the caldera (e.g. Hill et al.,
2009).
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BEXNUDREHT ZABAMAKLL DL E - SO XKL E ZDRE—
K-Ar age connected with initial Ar isotopes and anomalous noble gas
isotope ratio, observed in eruption
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B, MELARER NAEARESR BOE7IJIVFRr—N ABEXBEEICSTLNTVWS, HEE
HB¥IE. FREAYV O L - ALY TILA) RINDXREERILE~RILETHY ., £ DHE. EHKE. BERE
QMO DY I IEBICLE >TERINLEEZLNTWS (e.g.Takebe et al,, 201574 &) ,

K-ABERCAr/AGEICBE WTIE, ZARA 7 AVAVK-AERRE (BREZE) & 2% 0 ARG S R
ISGAEEITI ZEHITRETH D, BEHNERKT 5 & TICIE. ArBMIEERN KRR E EEIET 5 2 & RIRE
BoTWB7H, MEARMAELLIIEETH S, EREOBROIFLHEEERARE T, BUEIB’EL. £
ArEIRIIALE IR KRR EBRBIHE. ANNM 7 EAVWRWVK-ArERBIE (BREER) TIXBEAMFEDBIDMIE% 1T
L. FRREETTD. Kaneoka (1980)IC & Nuid, AAEDHMPEEFEICE W KREICEEN 5% MK
NERZZENRBINTWD, ERICEID SNLBITDBWED, FHXORMALCEFEELZEI DD
WELH B,

BEXUSHFHEEHEMICOWTIE, BEIEZA (2009) IC& Y., MELARE, MHEARE, EOET7 S
WFR—RMIDWTIEE4#H30754ka (15BHC DLW TIZMT100ka) . #13ka, #5kaDERHK-ArER DR
EINTW3, £ BEAXUSHFHEEEYO. BEEFRES (ABEXRE) CHEERE. £ERK
IZDWT, FAHROEMAKLLE tREEELZAE L, BEYEARIEBEN S, REEIFIBLEDEEVE
DEHFHIZICIMA, DELLEEDLHERET 21T, FHRARMEBREIE. BERRARKBICKRESINLTWS
GV Instruments & GVI-5400He # AW TiT o7z, BROARTEARAZ TIF 5720, BEK-ArERRIE CER
T BHHK (60-80X vy a) AREREICAWE, HeEMFLICDWTIX, 1983FE DI HDP EERH A %
1) 7 7L YR & L(e.g. Hanyu and Kaneoka 1997, Kumagai 1999, Tamura et al, 2005), KIUEDT7—F> 4
2V —RELT, HEFRIEZEESABNTHIEETANLUEYZ-1 (227ka ; e.g. &, 1989; Nagao et al.,
1991) IZHIA. M EXIUEMZ-94 (326ka; HHIEFH. 2009) ZAWV., 20FEL Y HWEFRD
Ar, Kr, Xe@Eff&LLD) 77L& LT,

AEDHER., ArkWEBEVWEHRATHDKr - XellFAL TR, AAMFLIEAKEFIERCTH 7D, BHEE
IMEFEE - SREEEN. YZBLUTMZ94WINTEH, A[HOHFAREFEEDIO~100FRELTWVWS T
EMNBLMICIR ST, Kry XeBEAGIAFLLICEAL., KROBAMEMEKICH LT, BERAERENRDO LN, £
=« HeRAIFALEERAWT, BRKBREADIIIDNSLDEEDHE.RITo/z, TITIYIIBBEFHRADTS
DEELED. RBPXNLOFHRREH A RXBACELLAWTHRETT 2,

F—O—R:BE. KU KArER, BffEk. AU DA

Keywords: Zao, volcano, K-Ar dating, isotope ratio, Helium
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MENILDT IV A ZRET T I EKEDOHE
Eastimate of alkalie basalt magma H,O content in Kannabe volcano

B . MLt AR 2

*Ryo Takahashi', Tetsuya Sakuyama', Jun-Ichi Kimura®
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1. Earth Science, Science, Osaka City University, 2. Department of Solid Earth Geochemistry, Japan Agency for
Marine-Earth Science and Technology

1. [ ZC®IC

REMA T, HEZLHSEELICHMT TESEEICKLZFI:NH Y, 7ILA) XREDEEATEE RIFE
H 2 (Kimura etal, 2003) . FEMIFOXUEICIHT 2LEEE - MECFZHEH KR U RS AR 2%
THbNTELE—AT, FEHlLERAEMRFTICE DOV AT I YoLBROKRTIEHFUITbhTWaRWL, FZT
AR TIE, FOICICEH LZ#HBALICH L TEMRBERERRULE - MY EEERI T EITVY, HEED
ABRERALMILE. TORREBEONLTITEKEEZINETOREEY (Zellmer et al
o 2014) SPGB RBZENDM DT

2. fsAAL - BHERAE, RIBE, tRASE, Y7 4A%5RE

wiRALIFEERERTHBEICERREZE T 2EML7ILA)KRENUTHS. KILUEENT, BETnK
WIKE & BRAKNIUIKBICEHRENTWS Z &N D, 2A5TFFFI~7300FFICEH LZEIND (HWLIF
A, 1993 ; KIUIRDFERDHRXTITZ) . #HIRASIEHROBEHEIERINTSY, BHIEICASE
&, WIBE, TFR3EE, YI7ABRE0ARDOBERICAESI NS (FIU, 1973) . £5{EEKIZ, BE
5@%75‘\302 =48.8-49.1wt%, MgO = 6.8-7.1wt%, ﬁ)lﬁgz”:i.b%ioz = 48.9-50.0wt%, MgO =
6.5-6.9wt%, +)55§z":5.7§€5i02 =49.3-50.1wt%, MgO = 6.5-6.6wt%, 7 ﬁ?}f@%?ﬁ“SiOz =
48.8-50.0wt%, MgO = 6.5-7.2wt% CHEAS, W/IIAE, tFAEDIBEICMgONZ L hdLEENL
YV RERT. ADDBELEDOLELZEMIBIFLLERA/NS WD, REMOD I AFREITHERENLEL, T
RIBMDABEDEY 2HMIELZHA/NN—TT 3. 4DDBRENTTEELEMEKDNL VY NIE, DALAR, ERIE
A, ®NRA, FYVHEKLOERO A THIRTRETH 3.

AMDBBEITHBL THEEN DR (<T10v0l%) , KEBDOHEIDALABLLRY, DALARGER
RADOERKRMEBERE SN, FVINVREBEITZNALARAIERTERAN . BFEYA /07 F
Z4H%— (EPMA) ICL 2 DR URFEFREARI L, 2TOHEIERFEEEZTRLE. HRONMABA
BERERNDITIETNZNFo# [=100Mg/(Mg+Fe), ] = 7086 & An# [=100Ca/(Ca+Na),__] = 60" 78% =
L, BRMRADO T IZAHEES R TAnN#=78L66I2DNDE—7%E5F 5. An#=66DHRREAILHE
MTEMAEETS—H, An#=78DHDIIH BRI OMEEZEL, REISEEHREET S. —FH, SEORER
DHIALARERRAIZIZENEFNFo# =76"78LAn# =64"68%RL7&E. INSHBAnE =78DRKRAIEIE—
DIYIIDLREBLEHETIIRWI EDNRERINS.

3. ZR . HEBAEDVYIIEKEDHE

SHEMgOSEEICEH, RRADHRZENVAL (<"1vol%) HEBREEWNSRE LT, 2EEER MR
A-XI)V bEKEFT (Lange etal, 2009) RUNALARBMXIL N OMERES

(Sugawara, 2000 ; Medard and Grove, 2008) %Z#AEHLETYIYEKELWMELL. VI ITEKER
EHN%0.5GPa& 1.0GPa%IRE L 7=HE, ZTNENT1.3wt%, 1.6wthe& il Zellmer etal. (2014) IC& B RiE
£ 1 (10kbarlC&EWTH,0 = 3.0wt%) ICBNTHAR ok, ThidZellmer etal (2014) T, B&T
BWANH =82 Rmd RIRALZAVTEKEL RO TWVWE I LICRERENH D EBhHbN 3.

F—O—RN:TITEKE HEMAH FILAH)XRE
Keywords: magma water content, the Chugoku area, alkalie basalt
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ATDOIWLTEENEY) (GMEZZXIY7T) hHRAEETNLDY I < #ia
%

Magma plumbing system of Fuji volcano inferred from product of
latest summit eruption (Yufune-2 scoria)
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ETAMUTIHERMAFETEADE R I NI EN BV, TITYEREMNIC, I TBY OFRECEE
EREOMNCTZHENHD, COEZIHNDS, IWTBXKANSEBEARFOEN (2200 £ 5) OEFHHE%E
To7ze ZOEKISKRIBBEHRNT, BMEZXIU 7 (Yu-2) ZEK L7, Yu-209HmIERICE#HLHY (B
#h, 1988) . WIEHASEAK 10km OMERTH Y FILERE Lz, RO 7OH A XPHEEDRFH
5, HEW%E a (BE 10cm). b (90cm) c (5cm). d(15cm). e (60cm) ICoD%E L7z, ROYT7DH A X
&, adSbICEIFIEML, ZOREFEDT D, BADEFT, REAVEELIEL LGN >/ETRE, 14 XD
Zleld, TEAGEE - ﬂﬁ@.af%b\z{tt,t(_e:t:mﬁxa“%e:%i b5Nnz, 23Y)7O2EMEMK (50.5-51.2 wt.
% Si02) (&, BXI=Zvy ML WRBHICELE LAV, BAXOEZBHOT I/ TOFHEI/BEING LD, &2
Zy MIDWT4-6 DAY PTDEREBRE-SFT LT,

Zv ha®DRAY TICEREASDHESDNS £ % (Suzuki and Fujii, 2010 JVGR) Z & %< &,
ﬁ 2O FIIEAERICESTHEICRZ %, "ALARERRADOHZ CmMmUT) 2B L., Zh5IEEFR
TRBBL W, BRI T7HEKIE. BEBANEET, DA LARBDFo 73-80. READAN 65-920&EHHEHICH %
A, BEICIEIZY NEICRKEDNH B, 1= fb&cTIE, Fo76LLF, AnSSUUTRAKREAHH S, Zhiox
L. 2=y MAOEEDH Y TILEI =y beTld, RIRGEKDIANSSUETEDHONE D, MALARDHE
BOFIEY Y TIVICE Y ST, Fo7T6LEICRRS N2 DD, Fo73- 761 HETZ2EDEHZ, — A, 1
Zv ha®a1z=y MADOBEY ERDY > TILTIE, Fo73-80, An65-92: Wo 77 O— REHEKDHEEBELT
W3, BRBEXEEE LTHEOY AMKIE. AT7EKRODHEEHEEEZED,

Ex DB EH5 &, b\A,bA,EL;tFo76L,L_I:0)ﬁF09'(7°é:\ Fo73-76 D{&Fo% 1 7IC. BRREICH DM N B
M. BEICHBIRESY A XDEFRLWV, AT7HANSSULDORER (BANY 1Y) XLEFEIHET, BRIP4 X
MPE00umRUTENE WL, —HOT b\IL;AnSSJ«,L"FOD*BLL?b‘b?’;é&'f 7 (BAnNY 1 ) &, I 7 DFhOF
IEWERALICANSS L E DB READNRSNZ 2 ENBH Y., AnSSLLEDERLLIZBHRDEANY 1 TDH A X
IZIT WS, EICEFOY M1 TEBANY A TORENSARZI=y NdDROY T &, EFo¥ 1 TEEANY A4 T
OHRENSRZ1I=y fbecORI) 7EHRBETHE L7z, 3vol. %& 18~19vol. hDERERGZELDH Y, &
EAREEDENKEL (2vol. & 16vol. %)

UEMNSEM-2 DEKEFNICIE. 1) X7 2EOMEKIEA CE’MERIEDEEDRR Z2mKD I M
BEL. 2)zhzThhgEm, £ LIEEWIEEGLER L, HRICKRBEIRVDIE, 2HmMa < 70D X
I NERRICKEDNRWHTH D, 1=y FaTIHEEWD. BADISA v I X (b-c)TIEIERIEDEAT
ERGIDOHAD, BEANIEE (d-e) ICIXfERIEOEATHWREVWT ST YH CRBEVYIvEHEWDD) BHE L, HE

AT7EBRDDFICF vy THFEELABEVWI EE, BANY A TORRAD AT DOHRLEICEANY 1 TORKRAE
Mt%ﬁﬂb\ﬁ&ﬁ‘(%éd)‘c HRIEDEAL I VIE. BRIEDEATHRWIY ISR SN EEESN

o WRIEDEALT IITORERICERIEOEATHWEDN >HEOREIEIERINZDICT L. DAL
/\,E’CEEE TERVODIE, RIRATODCaAI- NaSl}IE’*ﬁ(c‘:b\/\,b/\,E’CG)Mg FellRIDEEEICLIDEDTH
%, MOTREEDELHTOT 7M1 ILORETICE Y. BRILDEALT ITERBEOBREB AT —ILOKRETH
T2, YOREBRPENFERBELZMRT 2 LT, ‘fuaa4t$£J§0)iE57/J“77b*\ 1) ACEREICEELE

N 2) BRBFEICEELED HERIEDEALEDNEXE) RAUTEIEREETHY., XL NEBEYD
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SKEDH (Yasuda, 2014) ICLWRIET B FTETH S, AEMABRDAIL D, DALAR. RERAHREE
BCH T & aEHPNEH®HETEE, BANERIOT I VL. BREOSEQFMDIBEE. 1110-1120C, 2.5kbarld
T. BKEWN1.5wt. hDOFEICH T RENCRIEL BN B,

F—U—K:BxTAlU HBMEZ_XO) T, T/ HBER MR X HRE. YIRS

Keywords: Fuji volcano, Yufune-2 scoria, Magma plumbing system, Phenocryst size, Phenocryst
abundance, Magma mixing
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