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Ground Deformation of Active Volcano in Kunashiri and Etorofu Islands using INSAR
time series analysis
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Preliminary result of resistivity modeling around Ponmachineshiri crater at Meakandake

\Volcano, Japan
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IKakioka Magnetic Observatory, Japan Meteorological Agefisational Institute of Advanced Industrial Science and Tech-
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Meakandake Volcano, situated in Eastern Hokkaido, Japan, is an active volcano where a phreatic eruption occurs in evel
several years. Volcano-tectonic (VT) earthquakes mainly occurred below Ponmachineshiri crater which is one of active crater
of the volcano (Japan Meteorological Agency, 2013). A source region of the tremors occurred before the 2008 eruption was e
timated beneath the southern slope of the crater (Ogiso and Yomogida, 2012). Significant changes in the geomagnetic field we
observed in 2008 and 2009 around the crater. Hashimoto et al. (2009) pointed out that the temporal variations of the geomagne
field in 2008-2009 were due to the thermal demagnetization of the material beneath the southern slope of the crater.

These VT earthquake, tremor and rock demagnetization events probably associated with the movement of volcanic fluids suc
as hydrothermal water, gas and melt. Therefore, understanding of a hydrothermal system of the volcano is a key to reveal tt
mechanism of the tectonic events occurred there.

Resistivity of rock strongly depends on the fluid inclusion. Therefore, an electro-magnetic measurement is an effective metho
to image the fluid distribution. We conducted audio-frequency magnetotelluric (AMT) surveys in August 2013 on the western
slope of the volcano. The objective of the survey is to reveal the resistivity structure around Ponmachineshiri crater and to infe
the relationships among the fluid distribution, the seismic focal area, and the demagnetized area around the crater.

Since we have not finished the AMT survey on the eastern slope of the volcano yet, the resistivity structure around the Pon
machineshiri summit crater is not well-constraint. Therefore, we present the two-dimensional resistivity structure beneath the
western slope of the volcano as a preliminary result. The characteristics of the resistivity distribution are described as follow.

1) Aresistive (more than several hundfedm) layer locates at the top of the western slope of the volcano. Its thickness varies
from 100 to 300 m on the profile. This layer can be regarded as a permeable lava or pyroclastic fall deposits.

2) Below the resistive surface layer, two conductive (less tha@d 1) bodies are found. One is located to the west of Pon-
machineshiri crater at depths of 300-1000 m from the surface. This conductor corresponds to a hydrothermal reservoir whic
relates to the fumarolic activity in the crater. The second conductor is found beneath the western part of the profile at a depth ¢
about 1000 m from the surface. The discharge of hot spring water at the west of our survey region suggests that this conductt
can be explained by the presence of the hydrothermal fluid and/or the altered rocks.

3) A resistive area (more than several hundfedn) exists below the two conductors. Causes of this high resistivity are
unknown yet.

Keywords: resistivity structure, Meakandake Volcano, volcanic fluid
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Variation of Geomagnetic Total Intensity at M eakandake Volcano after the Eruptions in

2008
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ZALOHIE, BRSO RBATRRAETT RO RN 54 U2 KIGTEEIS O 20 2 S 2 OMIESZi L T\ 5.
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AN OIREAL FAMEIE L TV iz QLANESANDOBDIGZ A D B o 12IRE) & &2 5N 5. 20134 7 HICIEHT
MEA 2/ NCBHERRAEINA S NS K HICXD, IIANEOIRE FADNERH LTSRN W, 20134 11 H
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F—U — R MR, MRS, A, R, AT
Keywords: Meakandake, geomagnetic total intensity, volcano, eruption, thermal demagnetization

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SVC55-P04 23 R AR —2 FF:5 A 1 H 18:15-19:30
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Recent volcanic deformations observed by campaign GPS on and around Mt.Tokachi an
Mt.Meakan
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T AEE O IGBICHIE L, HATEEROEHNNLTH S, BLOEIIIEFRTH O, T T 1004E- TIE,
19264, 196243 X U 1988~89 fFICII KR~ /<A HAEL T3, Fiz, MR IZILHERE O S AI®E L,
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The Volcanic activity of Tarumaesan Volcano in 2013 and Trial of Application to the

Eruption scenario

SN ST AR = O ND - [ R 7 N LR {5 S i< BRI /2 (SR ¢ & I Ay
NAGAYAMA, Hiroaki'* : MIAYAMOTO Masashﬂ FUJIMATSU Jurd ; USUI, Yuji1 ; FUSHIYA, Yuji1 : MIYAMURA,
Jun’ichit

LALRE X A& B
ISapporo Regional Headquarters, JMA

SETBXCAtEER A, R LECEREH S X U0 Bat a2 RkiE USiBiiz17-> T3, TOBHIMEICK D,
201356 A 19H - 7 A 4 FNT KU OHGRESIHD B Nz, T OHFREFNIIEARE T IV (AR, 1958) % NiET % &
FERTLILTED S IEPHIC R 1.5km BN 728 E 3-4km TOH] 100m? A — X — DA ARIC X D HEDNARETH %, ThUFRK
SEFEAT (2008)R]tiEE KAIF D (2011) 75 EIC K o THERD SHE SN TEINTERS F—LE FO T < & D17
CIFAEEDEDTH oz, [EWZEAT (2013)DHFHIC K % &, SRIDFENRIIERTOR I DEMR - BHIc K505
L ULEMEZERTIN—TIC BT 3 LEZONS, Tz, SRIOHREFICHEIL T, WEAS R—LE FDCL
é%ﬁrﬁ“c B BUHIENOHM LTz, TNHDT &I, KILPERA BURE AT 2 OIFURII ) D K 0 A S (LTEILPE#l O

- AMOFEETITEF L, FORE 2 CIUEASE R—LE FDERAT I v 7 X (EROKUAREEY HNEE 7D
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— )7, WHERIC K 2 L ERGRZEAMEIE Ul 7 A E~da LRI, ILTEERIOE S 3-5km Z2ER & 9 5 KLk
WEPERNEE (VT #I5E) IEEIDMAE o 7o, T OHIEEHNE 8 HICH TRICIEFR T, 9 H FANCIZEAHIE M3.0BRAEL
Too S HIOVEENE, 1967FDOXSITIC K ZEEEIHIBIELOR, Kb ¥ET VT fEEE Ko7z, VT B, ILiEh
(2005, 2013 I & % & HLEHREEL (50-500m) THAEL TWB )7, SRIOEED S ILTHE RIiZh i T O i5E
1 (<500m) ICIEFEL TV,

M DY) I DI B SO G2 HHE LT AT IR 2E O 31kl (20144 1 ARG R) THENER L)V OEH] 2
1o T3, TOLNVZBYNHINRICTEN U TIAL 728, KRB OHER 2 KR TRB L7k 7V A &
DT EIAR L ERRO LA Z K 5> TV, RERfILIE 19094 2 RZIC Y V<KL TH 59, U@z iin LT
KRR U 7T ENE VI NE ILTHAS F— LMBED S KEOBRRTH 5, T BNICES L TOHERD, 5RO
7 ERICHE S BIGOBNREERD E W0 T2 FHTHREBO BRI DWW T A LT OB 4+ 72 & LIS TV A DME
MENTVD, FROHFRZE)® VT #EESOJRKIE A TSH 500, T OFEMBISHT LI OMEMES 20
BT MaREZRKMLIZEDEEZSNS, £T T, SHOBIMHEED S, BHiLOTEE (FRE 3-5kmLLk) OiE#HE
Bl A A= LTz BT, GREH BIRESANNKITEEI D HERS 3 BN > F- U A DIEIEZ il A 7z,

rer2 U, SR LI KGO X =V, 2L DIEICHEDWIEAHEN LD TH S, HAS TV FDEENZ
BB 7edIiE, BEILO< 7GR OMIANAIIRTH D & 5752 R8> VT #iiEx EOBIIER OFER &
H PREER AN ETH 5. HIRMEEZ FWW R OAEE S, Bl T lRERI D A DOV TS 1%ED
RNEEZTWD, TOLET, BRSO T EFNCHE S M Z TP R B 75 £ OB MEBIR 2 HRICHZ 572D
BRI e 9 2 D %o

e L AT IS DT D IERER AR AR AR R R A L e B > 2 — DIERIGE, O REHT—
ZBRU, MEBRET—2Z2EHET R THEX L, TR LTSV LE T,
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Volcanic activities of Hakkoda volcano after the 2011 Tohoku-Oki earthquake

A A 1
YAMAMOTO, Mare'*

VRRIER - B - BRI

LGeophysics, Science, Tohoku University

The 2011 Tohoku-Oki earthquake of 11 March 2011 is one of the largest earthquakes in recent times, and it generated larc
displacements and deformation in and around the Japanese islands. Such large crustal deformation, especially the east-w
extension exerted on Tohoku area, raises fear of further disasters including triggered volcanic activities as well as triggere
seismicity. To assess the potential risks of triggered volcanic activities, understanding of the behavior of volcanic fluids in the
crust and volcanic bodies would be a key. In this presentation, as examples of such possibly triggers volcanic activities, we repo
the recent seismic activities of Hakkoda volcano, and discuss the relation to the movement of volcanic fluids.

Hakkoda volcano is a group of stratovolcanoes at the northern end of Honshu Island, Japan. There are fumaroles and h
springs around the volcano, and phreatic eruptions from Jigoku-numa on the southwestern flank of Odake volcano, which i
the highest peak in the main cones of Northern-Hakkoda volcanic group, were documented in its history. Since just after the
occurrence of Tohoku-Oki earthquake, the seismicity around the volcano became higher, and the migration of hypocenters ¢
high-frequency volcano-tectonic (VT) earthquake was observed.

In addition to these VT events, long-period (LP) events started occurring beneath Odake at a depth of about 2-3 km fromn
February, 2013, and subtle crustal deformation caused by deep inflation source was also detected by GEONET GNSS netwo
around the same time. The characteristics of LP events are summarized as follows: (1) The spectra of LP events are comm
between events irrespective of the magnitude of events, and they have spectral peaks at 6-7 sec, 2-3 sec, 1 sec, and so on. (2)
long-period component of LP events appears as a wave packet of a few cycles, and high-frequehtz) ignals sometimes
overlaps it. (3) LP events sometimes occur like a swarm with an interval of several minutes. These characteristics of LP events
Hakkoda volcano are similar to those of LP events at other active volcanoes and hydrothermal area in the world, where abunda
fluids exist. Our further analysis using far-field Rayleigh radiation pattern observed by NIED Hi-net stations reveals that the
source of LP events is most likely to be a nearly vertical tensile crack whose strike is almost parallel to the direction connecting
Odake summit crater and Jigoku-numa. The number of VLPs gradually decreased after September, 2013, and high-frequen
VT earthquakes became more dominant in the seismicity around Hakkoda volcano. However, there were a burst of earthquak
beneath Southern-Hakkoda volcanic group, that includes a few low-frequency earthquakes, at the end of December, 2013.

These results suggest that the extensional steress field generated by the 2011 Tohoku-Oki earthquake causes the upw
movement of volcanic fluids and heat from the deep, and results in an activation of hydrothermal activities at the pre-existen
fracture zone at Hakkoda volcanic group.

Acknowledgment: We used Hi-net data provided by the National Research Institute for Earth Science and Disaster Preventior

F—U— Rkl EE, Jolrmik, Mysamik, RENIEE

Keywords: Volcanic earthquakes, Volcanic fluids, Geofluids, Long-period events
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New knowledge of eruptive sequence in Heian eruption of Towada volcano

JEJF BRI AR
HIROI, Yoshimi'* ; MIYAMOTO, Tsuyosh?
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1. ICBIC

RN 31 B I OV TH % FL2Ek (Hayakawa, 198513, ~EHE LTI Th % iz e U (1T#%,2010 ,
ST SENKE < T IKEGEN 2 AL HITHE D IR SIERAIEH Ch > Tz, FFRENE IS IAH: « =R (2010)1C THE L
1=y, AR TIRZDORIIDOEHYITH S 7)) ——ABF P 1=y & (OYU-1) DB R TV T4y 7 ADEHYITH
% EEPNIER (KPP OFAEBRIC OV THIRAIRDE DN G T 5.

2. OYU-1 2= MICEHET BRI LK

LN OEHYITH % 7)) —— X NG OYU-1 /T IS o0 Bl 25, #8TRD S 50kmiz /7 E CTHERR
T&%. ZLOBHICHEOVTEMEERT-T, WIKORBRO—HMA RGO Z R L, 258 UTEEREOFERIC &
BETFROTHZ EEZILNTE. LA LAHE, fBIEDS 12km BN OEEH I B O TR LK E 2 BiEd % C
ERFER TR T, R LR BICIE 2 D D, 1 DIF OYU-1 D RERICHHAES B 1 KOR— 2 DK ILIRE T, JEIE
128 cm, FAIED 5P ROHEIAIC AT 5. £ 95 1 DI OYU-1 D EERICEFE T 2B OIKODALIKET, &
J£ 1723 cm, fAUED 5 I 2R RS PE OHFIFHIC 0T 5.

WINONKIKES & TR g & Flg L, 2 <I3BOE R EER 2D, MUIKEZBHE L RWEEO OYU-1 1k
RIROZLD IR Z/RT T e D, RO L TV 5 T—iisic O ALK ENM R Z R > T
HRELIC bbb s, FlMURISEBABEMET 5 EaHRAEREZE DI ML, BTIHEY TR, M
O THEERNCHERE L ERNMEYI Ch S T e hhbh b, FAMIBICTRIE N T &in it S orEkR 2l 2 1o ik
WKEDHLTED, HRRIMEO BT —VROKREY TH 2 I NS, /- T, TNHDXLKEIZ T ) ——
N FROTORNMRYI TH S T &5, OYU-1 O intra-plinian low TH % £ % 5.

ZORKNE LT TD 2O NEZ 5N, 1 DI MHEHI S NEFITH S e D, BEIEREOE BRI EIN G
HAREMEDV R E NS, OYU-1 B IRE DA A D2 AR NS 2EmNH % L END (RS « /]VWk,2000
M, A, 20T L A BT AR - 7202 R L TW A ER E LT, s@)E (22mis)DE FMIllcHh =% & hd
EZ6N3%.

200X, FLEEKOKBIENAN VT Z#MTH 2 eh b, HomknL—k e <Kkt ERE LIz~
IKEGIBFHKDAR =AY =T THLREELEZ 5N S, OYU-1I1ZHi< OYU-2 13~ 7 < /KR IENIC K B X— R
Y—IHEREYITH D, iz OYU-1 DEH IS 7 /KEGENA R T LSS T IANEIRLICE{EL TV (Hiroi and
Miyamoto,2013 C &hH &, TOKIKEIES 7 KEKIEANOHERICER T 2 pilk SR Th S et e I 6N
%.

3. KPf D7 L ifiHERE

SEZWEND T S A<y 7 A HT-% KPF I, HHER 5 km3 DARERHERY ©H % (Hayakawa, 1985 KPf D /1LF
FHDIAE, FHEFROBE AN O HRIE AV T IR 5 N5, HRIEALVT Z 3R R EE L (g 630m) U
L T KPE DR T E % DIFES 760mA RES TH 5. FlMIRICERD VY L FIChiET 254510 FEIED 5 2 km,
@2 785m) NP DO BOIRIWVICIB AR TE RV, ek, KPfIZERDOI=Y s TH3 OYU-3D T =—=
AL DRI K AR TH S L EZ BN TE RHIED,200755). L LAND, KPfOSHIEHRIEAILVTSY
LK 2RISR R L7 2 & 2R U, HIEMEFTEASTRIC IR &L W Th > TEHEREMN MR T E RV, A
HEIC K o TRAET 2 APEROGE IS @SS EOIESFRER 22 e D, TOXD REFREO D HEA N
523 EZICK V. Ko T, KPFIFEEAFRER T3 O ARTH 5 L EZBNS. ik, KPfREDER]
DOEIFERD T Z—LE iD=y b OYU-3 Tl <, YT IKAEKENICKBZN—AH—T 2= k OYU-4
TH2 & LTJR - B5A (2010)DF5 R & L BAENTH 5.

4. ¥L®

LMK D KD ITHEMER A HERS 2l S 7o FRENC BV TR, FRERE Le & 5 BRIBERED O < PRV 73419 %
HEREYDS®, BifZR €T VICIERIE WIS E NS, 205 OEEYOFENEROZLD X 52~ T DN
NS K2 D, TIKDRE L W TAVERIC X 5 D72l 5 C &k, BMAPREZIVES 5 ERZH] 5 NS
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B1ODUMEL L 5% LI E N .

F—T— R FRIEAL, PR, AV ST ) 27 VT a—, iR
Keywords: Towada volcano, Heian eruption, intra-plinian flow, Soufriere-type pyroclastic flow
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B N %9 30-1007 /1 O AT LER O 44 2 5% e
Petrological study of northern part of ca. 300-100 ka volcanic edifices in Zao volcano.

P AT R W2 P RERE 2 5 R 1 RS 4 L) kT
TAKANO, Toru'* ; INOUE, TsuyosH ; BAN, Masad ; OIKAWA, Teruki’ ; YAMASAKI, Seiko?

LB RAAR ARG LA RHIIER BB A I, 2 #R) HARLHE, 3 | IE AP A I BRER B2, 4 ) 2 SERfrke S 2
B TE R 2R

!Graduate School of Department of Earth and Environmental Sciences, Yamagata Uniieigjign Koei Co., Ltd.? Depart-
ment of Earth and Environmental Sciences, Faculty of Science, Yamagata Univénsitijyite of Geology and Geoinformation,
Geological Survey of Japan, National Institute of Advance

EE G EAL AL 7 1 > S HEBICAE S 2 S PR LT H . 1HENEH 80 T HERTA S BIEE Tk L T
ZM, # 30-10 /T FERTDOIEHNC X O EEOPHBLAMER E Nz, TNODNBTEDOUAD FEZR L TV, LH
L. ZNHOEEGEFRE - < 7 <R L OFE I ARRIHOE MLV LRI R E <JEEB & B 5N B0,
AW T, ALBZ AT 2 MIAEDER B LU~ 7 < RIS DOV THE 21T,

WIS, BT S, BUEILVA S - BINCTAS - Husli LT 5TaS - RREF DL T RE Y - AREFE S LA Y - Ml
(BT 7 7V F 2— b ROV « BRI LTET 7V F 32— R B X UTAS - EOBWASED 8 DI b5, Bal, B
S, ML STA S S C R LVA BB AN b5 5. BREFE Y. NN ZILEE O KIS - A
s - BOKEIA ., BSOS ERAD 5%, BBRFEFIAEEYIE, FENUAEDORSE L KSOHE,
HNL LA E ORI A S - BIKERED 5755, HusLRT7 7V F x— B R UAS LR EILEY 7)VF 32— b
BRUOBERZREEZLET, FIEHPLEE TR 2mORKEEONLIFEZTEIERS B X O 7T 20—
SR D ., ETTIREEN RSN, BOTEEMEIXKEELZIIGOBEGFERT, SoMICRIERENR SN %,
BEAILASZBED FHER X O &I AODEE LIz & Z 2 BN, ZNLAREORE H H UM ERIAE O BEE &~ M L
fBEEEZ BN, iz, HEILESG T 7)VF 32— b BXUOTES - BBFEUTEY V)V F 32— B X UAE - BONRE
TREHFMNSEL I T ZIVF 32— F RSN ORI TH %,

A RER T 2 HYE 2 THRRIA U T LDV 7 IV ) RVNCET . HL. BELASIZMMO E DI T
Ko O MW R LV RERY, ZOM 7 2= FDOEEYIE SIO, #HRZ LK TR T ML RICES D, THidD 4 1
— MIUEETHZDICH LT ENM 3=y MEIXRREELRUADERTH %, FFc RS & MoK Tca1=y
FMEISEWHIRSNS, ZIEED 412y OS5 B, A LA Y RER 78 S ) - BIRCTErAS - HiugkiL
PE TR LT Cr, Ni, Zr, Nb &35 <. Rb®IZKV, £z, BOEEHYIE. MgO, Cr, NilcBI L., oMYA E
5LV REDEETEREMNICT Ty hENS,

F—U— Rkl meEkil, ks, < 7k
Keywords: Zao volcano, stratovolcano, eruption history, evolution of magma
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P RS TIERROZ R O3 At T — X D _ _
Characteristics of data observed by multi-component strainmeter installed at Senba, Izt
Oshima

LA B 15 2 2L ANAGR —HR 2 5 /VR BRI RRE —E
YAMAMOTO, Tetsuyd* ; ANDO, Shinobd ; KOKUBO, Kazuy& ; KOBAYASHI, Akio! ; KIMURA, Kazuhiro!

LSBT, 2 BT
IMeteorological Research Institutelapan Meteorological Agency

SEIFEATE, 20134E 2 IS KB O TIICR 7 R—IVRIZ RO TR ERE L. OO HHE, i
FRABNC X 2 KIEBEHMHOMIRICHIHT 2 & & ISR HADOTEHZHIFIC NG TH S, EH, K7 R—
JVICHER LU R E T, REBEZ)SEIIED R 7 AERMOIRNICE > TRONS T ENZWVLH, kil
BN HAOAMIERZK S Tzdicid, BHIEDO KU 7 b0/ 4 XLV, REEZOYIHOERRED SN iz L
THELZENEHETHS. TDEHI VT HEtORERN LERDOT— XDV THEZITo 12O THRET 5.

COEZRN VT HEHTIE, 4DDX T —hKFEHNT 45E T DORLZ HAICEHBEINTED, TNTNDHNOFR
UTHAERAELTVS. oY —Iic K287 —&IciX, FHE L 1 HEEORPAOMWIC K% EHAENS 500
nano-strainc B X SZ(LWBHE TH S & L &ic, BHNGELZ#FEALNS. KFEEANTHAOTHKDIE 3T TH
5Teh5, TOUTHHITTEEZR > TW0a. ZNEFH LU TEINT—2 0O 1 REPEAEIC DO W TRl Z il 7z &
T A, WWHEHE AT OV T 4 K OB AN TH D, TORKTREEL S 503 HALLEFRIL T
BEAENDG. FHUCH L TEMNAEZIICOWTIE, 64 H T 4micro-strainl X SR EOREE N 5. FNELGDIR
RNSRFE DRI B % ATREMEDYE VDS,  BIE DERRE Tl & DR LIMEHTRZE S 2 & 5 2 TV % O HIIlig % DAY K
THs. a6, FIWEHXD BFEOWEE)IZL, 2-3 nano-strailfE#M R S5N2EETH D, T NDEFIAHIOBIRINGE &&=
AbNb.

F—TU— F: FORE, KGR, O3 Haf, Mgz s)
Keywords: 1zu-Oshima, Monitoring of active volcano, Strainmeter, Ground deformation
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PERENUOS FYERINCB T S EH 2L _
Gravity changes during magma accumulation period in Izu-Oshima volcano

SRR L R BT R R 2 i R
ONIZAWA, Shin'ya'* ; TAKAGI, Akimichi ! ; FUKUI, Keiichi? ; ANDO, Shinobd

L SRIT RGBT, * SUSRT I S B Al
IMeteorological Research Institute, IMA&akioka Magnetic Observatory, JMA

ST, PEREKIND Y 7 ERGEE O] X T ORTEE O 2 5 L, 200443 XD
HAOOBOE LB ZRBL TS, CTTR, BIICEMLTORENFAT—IVT 7 7 2—0fibe Lbic, 35
NICEHNZLDFHHIC DOV TRY .

BN X LaCoste & Romberg Di#109 Scintrex CG3M #454 Scintrex CG5 #0385t 3 5 DR E NI ZMEH L T
%, AESZ, BRIV SIUTEEE T, BATHK 180 mgalDEHENH O, HHBOE I CRIE LA, Ar—Ib
T 70 Z—DEEZED 2 DICE NIRRT AL S T e TFRHENS. £, Scintrex CG3MIDW T, W<
DOHODIATIFINC T AT —)V T 7 7 ZB—ICHIZ(E P E TV A T EREENTER. LhL, HLTWSEE
DA —)VT 77 Z—DEECDONT T NE TREDITEIREN TR,

A —IVKER B & UTHPEE 20124 ICBIMR LizT28, S NLTORIE T — 2B LU Tl & LT OHE
BWEETHZD, Fv o RX—=VBHIRHCEFRICTE Ule 7 — 2 0 5 B O )7 BRI HEN SO S T N TES.
D#1091C & % e s BRI LHIRINZSE LTEFE RS SN T VS T &5, D#109ZENAE L LTz CG3M#454%5 & U CG5#033
DOFR IR A — IV HEE LTz, T ORSE, CG3MH#ASACDNTIE, A7 — )UAHIRICHFRIZE LTV T EAEDH 5
N7z, F7z CG5#03AT DN T E 20104FEICE U IR DR TAT —IVIN ATy TIRICE(L L TV AN, TORIZEM
WEN A= —DNFIE L F8 T A—REETIFZ L AEHPAMNDL. TDIFH, D#109& CG5#033L DI S EHB 5
— 1% VI DA —)VDIERIE N 2 R § A EERME S Nz, BRI TRETEN R T LIEE 20D, JlEL >
JOWN DHLI0NC THE U TV AAEEENEZ 5N, 5%, BHRLTWTFETH 5.

LD R —VAHIER DT — 2 0 5 RGBS E NS, 20084 7 A5 20104F 6 FICMMTTD 2
FHT, RIS U TR O m OB TOEMEDRFRICIEINT 285D 5 N, T OZ{LEIZHRATH 100 micro-gal
ICBET . 22RO B IEHFEEBIEDHEE TN TV 5 AL T ZAERHEIC LA S 2 KD ICH A 25, ARIC T OFf
KBS N TV A HGERAZH CHIIL L 5 & LT, fkiE, it bicedabaw. £z, TOMRICE cm~10cmi2E
DN ORFEZENRENZ D, TOREOZTIELEE, ITHE ORMIC 100 micro-gakc 9 2 HAZ(LZ/ED 729 T
LRNEETHS. —J)7, BKEOZLITHISL TWAERICE R, K EOARIEN DK BOEMMA—KNE L
Nz, T T TRICHFRAT PR ER O B2 2 EBE I, BRZEAOEBREIMCHT L DU THE - HsEn
ZHEE L CH B &, HRZAEIBIIITHE N5 K 51V T ZIEOMKAE R 3kmicHEE SN, HEENsd 1.8x10°
tonlCLEY D, TORBPEREICHT BVHD % KERIENTOY 7RIS, 1[hMTd sz AN,
XU EH 2 EYNCHHE LT Tedic b, EARHRIEO AR DORGEE & & BICRKE OB ORHIGZ D T < R E
NH5.

F—U— R FEREAL, EZEL, HRAsH)
Keywords: 1zu-Oshima volcano, gravity change, ground deformation
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ROPGRIGECNIC BT 2 HANBIHIT R Y -G O 72 & OHE(ETEE) _
Preparation for the practical use of unmanned observation robots in the next 1zu-Oshim
eruption

(SR IVNE S
SAIKI, Kazuto'* ; ICHIHARA, Mie?

VRBORS:  BEEARESERE, 2 RURY:  HEERSET
!Graduate School of Science, Osaka Urfigarthquake Research Institute, Univ. of Tokyo

NI DRI, B EE D DT 7 ICE 2 FHARNCR 4 L 203 2R 2B U, BHAOIRI T 7 ka8
ICHEDN T HNEETH 5, 1986 FEDMEN TIIIFHRNEZEADFEL, VT TERNIVT T O ig E-BNE DT R0
HCOWEFI Loz, TS, WAHHICIZEE S C ENTET, BENIHRORIZAN PRI SEHERIR D 1= D EEL
TR BN AR LTz, £, 2EBHORICIE, (ERICEXORADMED 5T, IEEHRICK > THE-T
AT DEER MW 72 TV B LW o Tl Tl RN /2o FERE TR, LDOBEAD S 20FLL EDFGHE L, ROWEAD
HElEr T 20HOH L > T 5, TOX D IR ZEROBENIFICHET B 7zoIic, BAFFCHISTZ 28 LW
BT Ry b OBAFE & BIHIHATIOMI DR ETH D, TOXITEZDE &, HEHEIE 20094 K b FIE K BB O
Ry b VRYY LGSz, VORI T LOEMNIE, KILZERFH TR 5 B4 I B CRAETIIC R v - 2B
FLUTWAMGeEZ KIBICED, B SEEEAR & HHOBS 248U, Ry - ORIFE & BIHHARI O 2 hiE &
¥BHTLTH5b, CTNETOSEMIC, ZHOBMENEF D, FEEABRZIT> /20 2009 Z1E 9 DOWZE S )L— T
5 UGV8H. UAV 2B, 20104EE1E 5 DDV IL—7H5 UGV 515, UAV 2HH, 2011E#IE 9 DD )L —Th5
UGV13{. UAV3 #M, 2 LT 2012413 10 D7 )L—7H 5 UGVI3H, UAVE DS LTz, 2013 HICIETAAE
RICHA T KEDNBE 27 5 THEE U, —NFA XY Mk &z o7z, 6 7)00—7H5 UGVS &, UAVL #NSZAE R
ZAToTze Fio. 2013FEEN DI, HEKAHEMZT ORHE SLFINZE B OB EZ I Uiz, T HIC, 2013FEH
HEBROMNCEZAKLUEZZ—HNATOFRELIHRD TV D, TNETONRRE, SBOBLRICONTHET 5, SHEE
DY VRIT LOFHMILIRD URL ZBIR L TV 272 & 720, (hitp://www.volcano-robot.org/index.html) &7z, ek
BEZZ—N AT FOURL T7 7 AAHETH %, (http://Iwww.volcano-robot.org/oshimesamera/monitatop.php)

F—U—F: AERE, MABNORy b, aRy b, =L
Keywords: Izu-Oshima, unmanned observation robot, robot, Miharayama
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HIFR BB S HEE SN2 ZFEE ML ETFIC DN T
Pressure sources of Miyakejima volcano estimated from crustal deformation

R Mt T KNS T R I 2 R AR 2 B B 3 /NER R 4 BB PR 4 Y A
FUKUI, M|y01* : MATSUSHIMA, Takesht : OIKAWA, Jun? : WATANABE, Atsush? : OKUDA, Takasht : OZAWA, Taku* :
MIYAGI, Yosuke* : KOHNO, Yuhki*

L IUNRAE B LI e > 2 —, 2 SRR EHEISLT, 3 S B R AHIE NI LS > &2 —, 4 B SR AR 2T
ISEVO, Kyushu University’ERI, Un|verS|ty of Tokyo,?)EVRC, Nagoya University:NIED, Japan

=B 20004 DMK LU LA DUFED W T WA, 20064F A 5 [LIHAEE O IR 2 7~ 3 HrR ZS Ehhvik e
LTWaZ EPMREINTED (KT, 2013, BEZROBENCHT ZEFEHEFNICHZ LEZSNS. ZFEBENT
W E L HERGE  RRT - e AR - B SSRREARA TSSO BN X o TAIISEBIOEEN T BN TV B A, Hkz
FENAIEBESNTIH D, 20000 LFO MR 7 ER/RT T IVIELNTWRD

AW TIE, JTUNKS: - HEURY: - 2R R - BSERMERANIZE & L6 T 20114FE K © =B BN THEE R
L OHMZ L GPSEIMIEZZEM L TW\W5. ZERIRRED M EDHEET UWENSZER L THED, 20134FIiZcng
TEISE DI/ - T2 LTEKTORIC 2 38R Lz, 20134EHI{E T 21 OB Z B LTV 3

T DM T— 2 L FEHBE T TN E THBICHIT S N TEIER GPSENIT— 2 2584 - ﬁmm&%ﬁ T &, 2011
9 H~20134F 9 HD 2 F M D BN O GHFRZE ZHE Uiz, ZORER, BOmMEBICIZER, [WWTEBICIEUNHEOM
mAR LNz, Tz, ENRETIVOHEEND, KIIE FESS Gl 0.3km) D2 VIRIGER, BriOHE 4~7km
DA JARONZRIR, 36 X CEEES (m F 13km) OERIRIFZEIRD RS E 7z, Ozawa & Ueda (2011)%, 20064F~2010
EOEKBI L — X —0O 7 — 2 i 5 IITEKE NI ) VIRIGERZ#EE U TH D, BTHRIE 2 % & O OUHEIED
FIE D AREE R IEIAH RO R ETMANTH 5. Tz, 1ERD SHEE SN TOWIREBERIRIZIRIRO A TIE, T D
ORISR ZFIAT 5 2 EHRR V. EIBOBRIRIZARIED B #7211 XA 7 IROIZRIFIC S 7 < DM E > 12 & &
Z6N5. 5%k, FHCREEOBIIIMEZ X O &I U GGHIaiRA S 2R L, WRFEOREZIT> T REND 5.

WEE L AWIRICBVTIE, B, ST, i ERZTOSKEE K D GPST— 2 Dt EZ )T, GPST— &4l
HICIX RTKLIB (@ZEfth, 2007 Z{lif Uiz, SEEBRERED 5 =B K ERERR ORIt 2 T2, HiREH)
fRFTICIE MaGCAP-V (KIS ZeittE M LAfZEER, 2008 Z{lifd % & & &I, HFIEICDOWVWTO T EXiFE2ZZ
fz. MOVERRICIE GMT (Wessel and Smith, 1998% {#if] U7z, ABFZEIE sl R BRSSP L RgLE 7 a 25 Loz
BT, T ISR UTEET B.

F—TU—F: GPS,=F 5, MyRZZH), ki, /XD
Keywords: GPS, Miyakejima, Crustal deformation, Volcano, Magma chamber

1/1



J apan Geoscience Uni_on Meeting 2014 /0 d ’

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SVC55-P13 23 R AR —2 FF:5 A 1 H 18:15-19:30

INFIRIRER R 2 ) A 2 X5 — R —)L K[ 2012-20 1 3E A D IE )
The products of 2012-2013 mud eruption event at Million Dollar Hole crater, loto volcano

=Rt DR 1 KT G = Y RN S P S
NAGAI, Masashl* ; TANADA, Toshikazi ; UEDA, Hideki' ; KOBAYASHI, Tetsud

VB SERIEARAN T R - LB SRIIE L = b, 2 EERE R BAAN

INational Research Institute for Earth Science and Disaster Prevetiiagoshima University

WSRO IV 4 V& T —FR—)VKITIE 20124 2 H 7~9 HED 5 20134F 4 A 11 HICHT T, 1@FEIRE N
MEEREELR. C @Faﬁ@fxffmp&taﬂjwd) PEIRIELTO LS IcE D ENS.

20124 2 H 7~9 HEEDWEA TiE, Jbdbrb-rara s s U7z 8RO H LN 5, IR KL EH Uz, F53
TR A B O BEE DT (B 25m EE 10mARE) WOREHFL A, JLIEFEOBHZEORWACIHIE (E2E 30m
FERE) oy A U AL C, mEDORICHZ 5 K Flzld B E NI-EHIL B (BHLARKERITICL D) Th 5. |8
JEF B AFLERE T 30~40ecmThH > 7z KILKDO A HIEAHRAIGIIRZ LTH D, fEtiflhshmttze>Tdzw bk
RICHHENTZEDEABNDS. ZD1%, NIBTREEEECIEIRNLIRD A X MR A 2.

20134 2 A 17-18 H DML I & A Z <, BEHFL AB ONiED S U7z A LR DS PERNC [ FHERS L 72, KT
BTOREEIZ 1~3mTH 5. HEMH SN BN ZEA2 N TNEEELD SR 220mEE L TRREL 2. Mk
%, WEHALABIZH—DAfL (EF35m HEX 17TmEEE) Lo TED, IHICHEHBTL CEHUOICERE 40mFLE O
P CHER DM DR E - 2.

20134 4 A 11 HOWATIE, WL CHHBETHEADFREAEL, ALIRD NS FHER U7z, LS TORKEE
& 45cmTHh 5. EAHOHERIHDHBEI NN, HHMEFIERD SN TRV, EHL CIEmEHLA &EEL, K
Bk E UTER (Ef60m, HE 17m) £ao7. ZORIFERERTIRETHR LTV

— O N TR T NIz IRIRD KK T, @ﬁ%kmm%kmdbowfab i o 72 IRAETIEH, « HERE L
oo WITNERAATZA b « X VN SR 5 BUKEER 172 TR T 20, GEAH - M OEMIckkL ix%
B DOBATIR « BREEIRONUA S A/ ERBICEATVWS. T, WBANSEEI N EIRZ 5N 5 EeREOPk
FRNEDH T AR EEENTVS., HEMLI N EEZ SNZEOIIERREN S « BIKE - 28 UHmZL1E5
NHx%.

BN DORE YN EFOR L EEROEY, RBECEZHEBOFEIC K > TKAITE %, EHEZHEET % & 20124
7~9 HEDO WA IZ ) 800 P, 20134 2 A 17-18 H DM AIZHI 11,000, 20134F 4 H 11 H O AIZH] 2,000-4,000m
DXL Uz e E SN, GEFd 5 & 14,000~16,000 M f2E L 755, —J5, SRIOMEIC X 5K HERE
10,000~15,000 mt FETH D, MHEHELIZIFFLL.

—EHDOMENIX, BUKE Dﬂkwﬁﬁﬁ&kk~ﬁ&%ﬁﬁ@$~%ﬁé®@AE%wﬁf%£%W%mubtm% ﬁ
FLEZbNS. THUX 2011LEN D 20124FE 5 AICHIF THE U ENOZH R HGREAENCEEL TI VA VX5 —
VKO FOBUKIGEN E1ERE L2 & 2R LTV 5.

=T — R, HERGIE, RIS, EGIER

Keywords: tephra, depositional structure, surface phenomena, eruption record
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IINFIRREE, a2 B NINC BT 5 2013 DMK

2013 eruptlon of Nishinoshima volcano, Ogasawara islands, Japan

O SLGE 1 /NP R = TR BT L A 2
ITO, Koji'* ; ONO, Tomozo ; SASAHARA, Nobord ; NOGAMI, Kenji2

Ui BIRZT, 2 A RN ATt v 2 —
1Japan Coast Guaréyolcanic Fruid Research Center, Tokyo Institute of Technology

P2 B NE NS FRERICE T 2 BN A ~ZI A B R 28k L THh O, FE—/NMEFEIMOAk 7oy b EichiE
T 5. 19734FICIIVE.2 B MO THEADEE D, KOOBESILADHEZHE DR LS HENERE N, Bk
KIEZFT Tz, 1EE 19744E 5 FIAFIE LAY, 6 AICIFEmIc k> THZBIHE LB #ES L. Z0%, 1990
EEE TIREOEMHERIC X 58 LWHITEZ (L% 5 1 -,

20134E 11 A 20, 1 FEABEROMIZERIC X D, HZEORRE ETHEENH N> TV EOHEHIE Nz, EBIC
Ironizifg LR OBIIITLE, WEAMESITIEBHCHEDER SN TED, LW 7 /KEKUERDE DRI N TWL
BT ENHEME -T2, BH 21 HE S T IKEKIEROFE L IMADRED RO SND, 22 D SIEEAERIE
IRMEN (A by RY XN ISBATL, FdllLED S O/ASERHDRE -7z, Z0%, TAEmRHIIEEMALE
MHEPERILEANBITL, IAEHRERDZNFNHIIHET TIED > 721Eh, <7 IKEGIRFIC X > TR E Nz itk
DRZIRNKOAWITIGAEEDFE Uz, TOXKBEEOKAD BIEERE WAL A E N, BETERNICE SR
MEFICROE > TOWBOMRBIERENS. F£i, 12 H 24 BIEZFRROKOOILANCHTZIS OB L, BAC S
HIFBDT=. BN, 1973FICIEBI L2 A & IEIEFR UABICIE(ES 5. 2 A 3HICIEZ, BOmEIK 0.4
FFEOA—RMIcE- Tz,

HEFZEBREROBNSERENTED, JEPHOENETOKEXIE f ETHHIEEZLNEDT, EONRE
HEE 7ML — P ZIZIERL T3 EEZ 5N5. WiZen b S N zZeh B B8z tic UlziiE O mfE
XA S O BIBLORIZIE—ETH D, 7 <MHaL— F & EERICIZ i RN TWB E-bNn5.

SRIOENIEEBIDI DD SIAEE S T2OMIE 0 h 550D, HIBREHIIZE YV Z—D RN LU TWA AN THET— 2%
WD P KRS W DR R O iR 51Z, 11 H 7 HICIEM 2 B0 /5 Fic, RENE < EMOKE DRt
HEBARSNBRD TS, B LS 11H 7 HICE, ZEKkOEHZE EDNITEFINEBEE > Tz 5.

St ED L SWIEIINE K O 5V, 2 H FAICE W TR ERIERAEE 2T TEO, mEHMEoIkLI
RNz,

P R P2, KIS, B NI, < ORGSR, A bR ) S, ikl

Keywords: Nishinoshima volcano, volcanic island, 1zu-Ogasawara arc, phreatomagmatic eruption, Strombolian eruption, mar
itime volcano
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o Ok LD K LITEENIC DUV T
The recent volcanic activities of Mt. Asosan

Jimie sEE] s 2R S 2 AR M — 2 A AT 2
KATO, Koji '* ; NAGATO, Shiny& ; MATSUSUE, Shinicht ; HIRAMATSU, Hideyuki?

VSR HIER A LES I LIRR, 2 fE R KA SRS
1Japan Meteorological Agencyiukuoka District Meteorological Observatory

FOEOBTERILO N LTEENE, HEITE AW TREETRGE L TV A A, 201148 5 A KU 20144F 1 FICid T < /N
S BERDFET 27 E, RHTKILFEHOSX ODAASNTVE, AFEXTE, FICKETORMIN TS Nz
T — 2 2RISR L T 575 £ LT, Sl OBIERILOXIIEENC DOV TER LD THRET %,

Pk LICld. 20134 9 H BA)A S HANIC T THEREN OHRIE L VDDA TIEH 2 MR L. IRIEL~N)VDMETR
L7eDB 0 9 H MICE, @R U ENEIN L2 L, US> THRERE—KOIE MREBOR R 2 <9 1l
RAH) (5UK,2013 MBS N, 2%, HAEFERT, MITEHEWV S AR BEWTEMICAZ M, 20134 11
AEDNSGEX D EMNEALIZ L, 20134F 12 AL 5 UHEHIMEIIRIENE A L. —RtisEmtREEINT 574 L.
EENEHUEE D Z L, 1 HICA > THEIOIRIE L ~N)UIE T > 7ehd, 20144 1 H 13 ISR S EEE m D </
BIBREEAAD T UTee XIS QIcBEE D, T D%, AlnE#idXm I RIci@E L Twiehd, 1 TRICHT
RSO ENEIUZ L, 1 H 27 HIZIEHO T IR 5 LADFE LT, TO—#EOIEH T, Rk
BXASREE, 20134F 12 A 27 HICK AL ER 2R L, HAERLN)V72 105 2105[F BT,

— O TEB) TN E NI SN K O i A i O NP E B O FE RIS TP w2 — K TE MR e HEE SN B, Ya-
mamoto(1999)x Eic K % & HHEB—AIIE MEERICIE, 75w 7 EZ TS KIANDEDNZIGEND 5 EHEEENT
W5, FEFHSNIIEENE. COMNEDEENRASHDOERTEE -7z EMEEET NS,
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prr sk A LK s O 258 & KO B 155

Gravity variation near the crater of Aso volcano and gravity contribution of precipitation

R SR gL ER Y R BRI
HAYAKAWA, Hideaki!* ; KAGIYAMA, Tsuneomi' ; OHKURA, Takahird ; YOSHIKAWA, Shin'

LSRR AR AR

LGraduate School of Science, Kyoto University

B[R LI DR BN CEHEC 38U 2 il s TE D B KA D E A E 2 E Uz, KILTEEOFFRzRHRHIC B0y
TKIBEFEDOENZENE. F/KOE FiE3 & M 100mIChiiE 2% /KEH S Ol KR HIC & 2/KEEREID A
MNTHBZ ehbh oz,

FERBTIC IR A LIEE 10 5 rEPEICHY) 1000mifEn 7z S o~ 30mic & 2 AREBIHIIDTEIC 3 E S N 8 E R
CT-200DHRERYT— 2 2 UTz, AR 19984 2 HA 5 20014F 1 HD 34EMTH %, T DA DFfR A LIEIE
WICKLTEB ORI TH O . IEHHEIE L 722 EE L A0BREF D IZEICEHGRTEE D OREEHER LTV T,
T O DX LREH IZBRE Niah o Tz, EIRIEMED S & RUEISE 2R\ E AL, BERRED 7~8 A
IC 20~40 micro Gal LA U, ZDFEELMMTIHAD T 2T HHE L TWiz, TMDLRDRKIC 10 micro Galfg &
DOEN FRERT R EHLZDORKICL U2 bbb E8bE Tz,

FEKMMENEENCH BT 5 2 LIS NTWS D, BRI RS T2 OFMZ N Hld 7RV, Z T TARIIZET
. IFEBEEBRIOYETIVTH B RV I ETIVEAWT, T RAOH/KOR FRE & Mg /KEIC X % ki %z
AR LUz ETIAD AN, KGT Rk LR OBk EZHEH Uiz, 272UV —2 AT T A MEZRHWTE S
BlEARBROENR AN ZEZR L T HEREREEZRS LTWVWS, XY 7ETIVOWHA « HHZED B O/KARZE
{bZ8C., WBEEEFH 2RO E UzREdE 1400m B 1400m i~ 200m E TOM FREE O /KARZ I 0T % 35
Zleh S/KEEREIOE F 52 KD T, kA TGN K 2\ HZbId R0 EREL T, EHFGHHKES
MEORPESINIZENEFE —HT DK INTEKEORE L 2> 7 DIST A—2Th BRI RERINC D Tz,

TLY) I FV—HHERTHZD, EFIVEENSELNTKEERINIC K2 ENF5E., T 100mE TH/KDSHE S
MICRE ™R L. 100~110mic i d 2 i F/KED SKEF NSRS 2 & Dm A, MEENcENELH & B —
WUz, TOHEOTTIVEHE & EHZFEIFHBIRE 0.9 DEWHBE & /R LT, T )VEtEE L EHEHED
RMS &, 4 10.5 micro Gal, 11.4 micro GalZ L CiHi#Z D 7570 RMS & 4.8 microGalTdh - 7z, T T I)VatBEEIZD®
WREIFHL & 75> fes TOFERIT. ETIVEHEMMIE THZDICH L., EBEOKD 2520 F/KRINIIEHIE CH
BT ENKRENVEEZONS, LY LENEZFHOREIET2ICHELTED., 2770 RMS® 3 sigmax THEE L T 14.4
micro GalDMGE TENZHEZHHTZ %, it TAINEENC X 2 E NN TVIGEIE, RN SHIT 110mDR D
FEERAZETE DK E BB ENDY., KIEFEICB T 2 ENEFHO TR N TH B EHEHIENS,

FHETETIVO AN FEMICKHKRZ T 2O TEEOWMO/KEEBRH ZE TS N TE S, SHEIOFE T
F30MICHBIFBENFEE RO, TNEHRICHE TS LT, EMBEGEINTVSEDELENIIETHESN
= KEBEBEOE S JEMIC T BB OMIIEICHWA T ENTE S, £z, BEHELGRZRD I-FOFiIT P ES
1~4 KCODPEFETH 2 DT, BKBOFIHD BFHIT ZKDO—EBIFGBEE OO FIKHAEEZ LT ENTES, &
IKOE— 7 1IMERNIH 6~7 HDKI 1 7 AR TdH 20, H F/KIRENIMER D%, Z OFITIL U T ARk < ez e—
KL Tz, THUXGTZE D KNIOBEHIA# & —HT %, HIEE D NOH F/KFREA R AER ORI AH) = REE%
EMEREICR B DS LR,

F—T— R gk, B, KEEBE), KK, oK, BUREE 5

Keywords: Aso volcano, Gravity, Water mass movement, Precipitation, Groundwater, Superconducting gravity meter
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Brfgik A LR R R — KIS 380 B 20126 DA O ERVEB D FF _
Thermal activities of the Nakadake first crater at Aso volcano, Japan -Unusual heat dis
charge events in 2012-2014-

S g 1+
TERADA, Akihiko!*

VIR 7et > 2 —
Volcanic Fluid Research Center, Tokyo Institute of Technology

Bl L s — N, JEMEAEA 238 U THIC 200 MW 2 2 % iigEh 2 ESIRIC b 7z o Tk L TV 3 BINE
BOXUTHS. FKIIIEENAICETZE O EPEENZ KPP I NTE D, KR WS B TR IV —%
KENERHE LTS, 200640, R A AT KRBT A 2B G DR EEEORmVKIRT—2IcHE DX, i
AR DHEEDNHEL 72> T 5.

20064Eh 5 220 MW B4 TEHIZE U TWHmEREAE 1F, 20124 3~5 HIC 600 MW 8 % 7=, [FEEFEA, Ak
MBI B Mg L7z T EDRGTIC K DEHIIE N TV S (EREXSSE, 2013. KARDHEL -9 cm/dayic#EL, Th
13 2006-0HEDEFERHIC B & N7z i KA -2.7 em/dayDF) 4 f5ICHIY 9%, BUEFHEORE, T ORFOKNAE,
A S OHARERKIC K D, EAREMEM U ENRNEEZSNS. Tz, WKBERD I L, 2V
JTREEAY 20114 12 H RIS ARRICHEINL, FHC 20124 3 HiclE, HB72E 0 & LT ZE RSO 580 mg/Lhfg 5.
ChuE, HREREBUKRORED A LT e BRET S, T0O—)7T, MEFEHOHEEAEE D ZED NG, - T,

Z D%, KIAWPKEIZHER U AD S DRWIREETHERR U, ERGHIDEE L WIKEE & 72> /2. 20134 9 A LU IZ A
IADMEIZTEIR L, WS U7zl A&, KOG 255 820 TIC RGN S NZIREICBIT L. 2D,
IKER TS | < EEEDFARICHE DWW THEAR ZHEE T 2 77152 W T, H—KOD 5 OMEREHR Z MG Uz, EEfHE
Hric L 2 U5, [RITERE X GRED MM IEYIREICRE L TV AERAI AT RN DTH S Grasdk
5 RRRES 1835, 263%5)

AT DGR, HEEIGEIAVKHA D SO, it & LU & [RIFEE DRHHIC DWW TIE, 200-300 MWL DERE N FLH &
Niz. CTOfEE, KIEIEITREE S N7ZIEEXIHOMBIE L 75 LAV, ST KU, 20134F 9 A% 20134F
12 A~20144 1 HIc/MI T, HEBIEEIOBEE RIEFbe L1, SO, fitiE L LT 2000 td%itd z 2 EAVEHIE iz,
FRIC 20144 1 I3V EOXKLE R & EREE Nz, BT ORGSR, b OREHOkEE I 800-1000 MW &
HEE I Nz, R L HEes U, T Mk SO, BB LN TH . bbb, WEMEEOHERIE, kKRR
TRELIR TINS5 ORI A B8O HZ KM L TV EDEHEEINS.

AEE T2ZAUHCHIED, HIAEXKAREOR/NEFRILK, RMELROTNZHEX L. T il LTS
EHLET.

F—T— R g, BRI, KT, ik

Keywords: heat discharge rate, Aso volcano, hot crater lake, eruption
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201 AR RN L LTRENTE MELIC A S FRER ELEH IO RFRIZEKIC DWWV T

The temporal changes of the shallower resistivity structure associated with a small erug
tions at Aso Volcano, 2014.

FHAFR B EEL R FE L LR
UTSUGI, M|tsurd* : KAGIYAMA, Tsuneoml1 HAYAKAWA, Hideaki® ; INOUE, Hiroyuki'

LU R AR AR B A SR
!Graduate School of Science, Kyoto Univ.

PR LSS — KO TR, SNE TOWED S FEUKAFRICE T 23Rl IS 5 N TV 5, #ilZ1E Kanda et
al.(2008)iC X % i AMT Bl DI — M OIE MAKEHRTUEDRET 2 FDHS MR D, T TIKEUKIZE D A7
925 LT 2ETIVIMRRERINTVS, &TATEE, PO TIE RS ATEEINERIE LT CITRET 5, &0
IBRM UL UIREC TS, T UIEENCHES AibtEmik oMt EZbic K D, TORUKIZE b OfEEHRHZ L
TELEMRFEND, TH LA b2 R G ORI 2 b & UTIZ 2 %1, AL TIE ACTIVE Bl A7 L
(Utada et al.,2007 7z W 724 0 3R UBHEEZ PO T Tnd, ZOERITIEE—kOOJdtrmi 1km H
BANTEREREL, TOREE L TET B E P ES—X0db, 7, ﬁﬁﬂk%*kmwﬁ4ﬁfﬁMwaé

B[k LA — KT Tl 20134E 9 A, A AMHEOZE7R N, A LPEIE O[O 2 & W o 7 kLS o
FIEDR SNz, TNEZIFTRETOENER L)V 201 L/ NG LR 2 E50 LL 2 f\%l%ﬂf 5Nz, ZD%10H
WIEEN LA)UIE 1 ANG[E RIF S NATEEIEOREREIC K D 12 ARICHEE ALV 21c5[& FIF 51 20144 1 H
WIS BRI DR E Nize TOHBKITH 5 DKL BN N TV B, FalE T OREBIOHAR Z #d5 2013
9 HMS ACTIVE Bl A7 L2 W T/ 0 IR UBIHIRA 2175 TV b, ARETIEIND OBIIIFERZ/RT & Hic,
T OFERD SR E NS LR FIRGE ORI 2 b, N U FBUKRODIREEZ(LIC DWW T OELHEREIRT,

F—T— R HAEHL, BlgRAol

Keywords: registivity structure, Aso volcano
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Bk XL CBGHT S N7z BJEIHIHETE B O TR R b2 £ 5 H a2 8ic DWW T
Crustal deformation associated with increase in VLP events activity in Aso Volcano

KRB SN E ez
OHKURA, Takahird* ; YOSHIKAWA, Shin' ; INOUE, Hiroyuki!

L RERR AL > 22—
LAVL,Kyoto Univ.

T LI
SEAE DR R AL T, 19894F-19934F DA LK., < < ZHid 5 & 5 REAIGENE4 U Tuwviawy, LML, 2005
M, 20094E3 KU 201 L4EIC/ NHIRRIE R D AR 9 275 £ BRI D AR IEENICRBIT T 2B 2 A Cnad L &
EZbN5,
COXIIRMDE &, 20134 9 HB KT 12 AICPERAILOENER L X)L 15 21251 Z EF 5N, 20144F
1-2 A3/ NI A D FE LT L SN TV 5,
HA4lx, 20137 9 HDO L)V EFHFTHB XU 20144F 1 HoO/NNE RIS, EEAMEEHOERLE & &75 5 IHKR
BHE L WRZE L2 N TEETE DA TOTHET %,

BIITTEICDOWT
AR ZKIIZ 2 > 2 —"Tl&, 19874ELIR%, dimss— NOh 5 PEICH) 1km BN 7z S O 30mic & 2 81T
JE CHIEEBII SO MR Z S BN R E 22 L T Xz, T OYUEIRTHIEY 26m REUER 3omOE A —FA=AFEORIK
ZH U, JUBWNICIE A > —)URMIEET 3 By, AKEBERIET 2 B, IMEBHEFIARE SN TV 5, iffEitis K U
BlEtoT—21%, 22bit, 189> 7V V5T AD ZfEniz0b, V7 )IVEA LTI V2 —ICikEN TV 5,

Bl L oD R
g LTk, FOEERIICB N TS, FEAITE RO SRS RAIHRUTzREIROMEZEERE LT, sE
15 oME) (EEHE) A4 L TW5S (Yamamoto etal., 1999 <7 <#E o h S E N5 LA ADY, kI
HFDOEE 1.5kmiCdH 2 H/KE TCHUKRISZ]E T U, KEOE FOEE 1-2km I JENJEZ B LA A Z—RIC D %,
ZLT, ZOWE ST AAMNKINCHRE T % & ZICHE T 2IEFICD - < D & LEIREIDERIHMEIOFERIZEEZ BN
TWb, EHICTOESIIF. 1994FITHFE U T K ZASUEFE OB miic 2R L. 72— RICiO TV cHEE
BHS M- TW% (Kaneshima et al., 1996, Kawakatsu et al., 2000

BINE N2 E) & T DZER
20134 9 A 23 H X h iEF{b L - HhEiEdhid. 24 B KU 25 HIZ 2000 Z#8 2 % M LPEHIZEN B E N BICED |

BN LAV 2 18| Z FIF SN (G5, 2013, T OHEEF TS, 23 HO 15:008 & © ZBHRZ(LHERHX
NI DTz, KOFTANCERE X NI fERT TR N7z ZE8NE YT 7Z27m LTWizhd, 24 H 00:008HIC FiAr\ & 5l
L. 26 H06:00EHICE—27 &kxo7z (A=A 7 astrain, T DEAELOWRIT, HEHE—AE NI Mogi V— A 7ZK
ELTHE. # 1.2km UKD REDN Z N K D IRWE BB L7 & THIHIZTRETH 5, LA L. Mogi V¥ —ADfE
SR, KT T 2 EBEEDFHIHTE RV, 2T T, EAPMEORIFCH 28N IE (FFv 7)) O
FHINC K 2R A ) 2 Okada(1992)c L7ehi> TalE L., BlllE NicAH L ik Uiz, ZORR, EERI 3 km Tla% -
RO, BN BEIT 2 C LT Bl NcBAZ b L ERIZ L Z @I IZFIATE 5 T b o 7,

201319 A, 20144 1 HOWT DA E, LM OMINEN—RIICHER LBIIIE N TS, Lich-> T,
B E N7 HGRZEENE, H FEBOS I 0 h G E NS KU ADOEN—RFICIEML. 75wV ZgRE 8
ez lickD, IR INZEDEMIRNT 2T ENTE %,

F—T— F: Pkl thiszs s, REEARGE, MU A, KGE
Keywords: Aso Volcano, Crustal deformation, VLP events, Volcanic gas, Conduit
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ML IS B F 1B RSUA RO D ZE RN 72 FR RIS - T2 RE BN A LN 350 B 1

D sz b FEHERE . . . . :
Remote temperature sensing on fumaroles in active volcanoes using stable isotopes
trace gases in volcanic plume

AN KA s R L FRI 2
KOMATSU, Daisuké* ; TSUNOGAI, Urumd ; NAKAGAWA, Fumiko?

L ERAR ARG AR, 2 AUER AR AR B A b
LGraduate School of Environmental Studies, Nagoya UniverSByaduate School of Science, Hokkaido University

(3 rwic]

THENKILD—D T 2 Bk K LSS 1 KO R BEE SR Tl 1993F 0 5557 7% EIC K 2 89V iR 7z
AW ERERENEN I NTVEH, ZOREIIESTE 500EEETH S5, FIARWFHICITRESIREED 100/E% R
5758, AL E B SN TS, —7, AESHE TIEARBHSAHEBICBIIE N TE D . HXUREIZRIL
BHEEFHC K> THELNIEmEE X D IZZNICEIRE > TO S IEEEDMER SN TV B, T 0D SRS DR
SURGHRE R 2 FIO T2 BT, e 800 EREE O XRMIRENMEHI I Nz L& H BN (Saito et al., 2006, ZZ TEHRIE
D IR A DBl E T3 (Furukawa, 201D, 75, MESTIL— LD COICO, AR Hao/HoO K. SO,/HLS
RS & OREIN S . RIS Al 800 i O FHmE 2 /Rrd C L MIHSMICZE > 7A (Mori and Notsu, 2008;
Shinohara et al., 2020 T O FH#RREICIZAEARBZLIZEED 5N TWIRV, A 20104EIC A R T )V — LD
Hy O/KEFNIRLE D S BEKT D Hy O/KEFRN AL E#HEE L, CHZEIREICHET % C & THEAIRE 2= S HEEd
BIKZFNARREREREE (HIReTS: Hydrogen Isotope Remote Temperature Sens#di| i L T, [AME AT OME AL
i 7% 866+-96/% & #EE L7z (Tsunogai etal., 2001 AWFZE Tld 20134 11 H X TICHHE T 7 BIOBHIZTITL. KD
FRERESIREZHEE T % & & S ICF ORFIZ(LZIAEMCT % C & ik Tz, EHICTN—LIRED CO ICEEH L.
FIREDITIEGMIC K > TERAZIEEN S EXUREZHEE L, K0 IEMRREHEZ Hi5 LT,

U511

T — LRl OEREUE 20104 3 AD'S 20134 11 A X T 7 {127z, W NG EAHIT £ TEAR T 150-300mEE D
KIABED B S, %8l 14-2630K D 7))V — LR 2 N RS 300mLDEZES T AR KKEE THE L TRiBIRD
fe 7 o —RPE BT AT L2 VT Hy BE R X UKERZE RN AR Z 708 L. W AR O Hy OIKEFIfIIALL &
IR A HEE Uz, 20134F 11 A O 2 [N DWW TIE Hy & FIBIC 7 )V— Lkl CO, OEEEFNIAZ 724 L. [A]
FROTTEERIC K > THEZ 24580 S ESIRE ZHEE LTz,

CR R - #54)

HES T IV — LD Hy IS, FHARE Hy DNy 7 75 > RIS 0.51 ppmvi 5 ixrm 9.75ppmvE TiEfL < 5346
U, FHETE 1.5ppmve @i Hy B R R LTz, R T IV— LD Hy 1 L KERNAALLOBIRITWV I N B R ik
DRERERL, KA ARO Hy O/KERNALZ 10 permilfEEO/NE RIE 5D E THEE T % T ek, coh
5 BKILDY 77K DA (-24+-7 permil vs VSMOW W5 AHD HoO DK RN & UTHW., [ A
MR T-MELRE L 838~0929 L HEE TE /2 FTz, WK TIV—LH CO IBEIEZ /N 7 75 Y FIREICH U THRK
20 % DIREFE 2RI T &, RO X > THESIRE I 600 L, EHEE TE Tz, LERNAZ RN W72
KOEMFIREHEEIC K D, FAESUEARIVIEHEE T2 O 72 BHRER IR E O B (LR O A it & IR fRIC, M
HADPEHRE IO ETRIREER R B DD, 100 B EOEERKEZELANH S &N o Tz,

F—T— R KA X, “REEGR, KR, ZOERNAR, RS-, bR e
Keywords: fumarolic gases, carbon dioxide, molecular hydrogen, stable isotopes, isotopic exchange equilibrium, remote temnr
perature sensing
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P& 2 0 1 1AFEMPA D 3 HAMcH A U T Aiidis s - 224k - HRZ 8h B 5
Strange seismic, infrasonic, and geodetic phenomena observed 3 days before the 20

eruption of Shinmoe-dake volcano

TR ER U Rl R 32!
ICHIHARA, Mlel* : OIKAWA, Jun! ; TAKEO, Minoru?

VOO AR TS T
IEarthquake Research Institute, University of Tokyo

Shinmoe-dake volcano started its climatic events on January 26 at 14:49. Some precursory phenomena have been found
petrologic studies. The ash from a phreatic eruption on January 19 contained fresh pumice fragments indicating ascent of ne
magma to a shallow depth (Miyabuchi et al., 2013; Suzuki et al., 2013). Petrologic analyses of the eruption products from the
climatic events showed evidences of magma mixing in two stages before the eruptions; Suzuki et al. (2013) estimated the time
of the first and second mixing to the eruptiorcak4 days and 0.7-15 hours, respectively, while Tomiya et al. (2013) conclusively
proposed 0.4-3 days and several hours, respectively, and suggested that the first mixing likely triggered the eruption.

On the other hand, no clear precursory signals have been identified in geophysical observations. Considering the abo
petrologic studies, we reexamined the seismic, infrasonic, and geodetic data in a few weeks to the eruption, and particularl
focused on a sequence of strange phenomena on January 23, three days before the eruption. It was the only notable phenom
recognized in several days to the eruption, but has not been reported elsewhere.

Nakada et al. (2013) referred to the JMA report (2012) that volcanic tremor was first recorded at 01:27 on 19 January anc
continued from the 19 January afternoon to the morning of 23 January. In fact, the tremor started to be recorded at station
around the summit of Shinmoe-dake at 12:45 on 18 January and increased significantly after the phreatic eruption at 01:27 ¢
the 19th. If there was any sign indicating rise of new magma to the shallow depth before the phreatic eruption, the tremor coulc
be the candidate.

On January 23, there was a clear infrasound signal continuing from 4:11 to 4:53 with an amplitude about 1 Pa and a shar
peak frequency at 1.8 Hz. The events was nearly aseismic and the regional seismic stations recorded infrasound shaking of t
ground. The bad weather condition prohibited visual observation to see if any surface activity accompanied. At 6:00, the tremo
power increased at stations on the north flank while it decreased at a station on the west flank, indicating some change of tt
source. The tremor power decreased from 8:00 to 8:30, stayed at the low level until 13:15, and then recovered to the previol
level by 14:00. It was more distinct at stations close to the summit of Shinmoe-dake; the power decrease was more than an ord
of magnitude at the nearest station, SMN, 700 m from the summit. After the recovery the tremor stayed nearly same levels unt
the small eruptive event on the 26th before the main event. During the quiescent period of the tremor, gradual tilt up toward the
summit was detected by a broadband seismometer at station SMN. Although, seismic activity except the tremor was low aroun
the days, the quiescent period had more seismic events including relatively low-frequency ones.

Although causal relations among these events or their relation to the magma mixing are totally unclear, the sequence c
phenomena on January 23 is potentially important to understand the processes leading to the climatic events of the Shinmo
dake eruption.

T — R, BB, 2R, RO, R
Keywords: Eruption, Tremor, Infrasound, Precursor, Tilt
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G L— A2 —IC K B 201V AE K DR 0D 5 & & 284k 7 — X DR
Relationship between Infrasound Signals and Plume Heights by the JMA's Weather Rada
the Shinmoe-dake 2011 Eruption

AR BFE Y e MO L LA B (R - 2
TAKAGI, Akimichi * ; SHIMBORI, Toshiki ; YAMAMOTO, Tetsuyd ; FUKUI, Keiichi?

USRS, 2 R S BT
IMeteorological Research InstitutéKakioka Magnetic Observatory

20114F 1 A 26~27 HICFE S AR THAE UEim s A T, S5 —&Z =1 & > TRILUEEE O T a—
IKIZASNTWS (Fillifh, 20139. ZOTI—[HEEZHEL, BEOEE 24k T— X OBROELR B LIzD T
W59 5.

KILMERED S DORF T aO—THEEE, T L THETREEEMOKR N Yy o9 —L—X— (CXVR) OFEKE, BERS
BHLAE Ry TI—L—X— (CNNUR) D2DO0WH%. %BEIEERLOKEEN &5 Hih S 15dBZFEE DRME
(JEY1D) MRISNTVEEOD, BRI OREEN S5 THORIED 107K D EEDREETHS. Ko T, K
FriCI3 R B 22t L — 2 —Z e, BREZE L — & —13 16 DT % PPIBHIZ 5.3 TITW, R 2—
LAF ¥ 9% GEEREEOEEE—FR). TN5OMfT—2h 5 EmEKEWTT (CAPP) 7—%7% 5.3%C 1 [BIfE
XS 5. TTTRINHBEZEDAT2OX%MADAFy VIRFENCETRAZ LI, Ta—RKRIEFOMAEEOAF v
VML E TRD T2,

—7, HEOET YT EHREXRXEREPRICH S EEZ 5N, Sparks(1997)E Bk K = Ak DFHF|Z & &1,
WD 5 SIS BIEHRONERL 0.259TH % T & &R Uiz, BHERIZZRE L & BIBRICH 5 GEAit,
2013 &L, TO—THEEREEOE I ZRd & LT, FiEEATROT—20 5 T a—THSE & IR EON & F
BfRERDTz, ZORE, FAE O S EHR 3.1kmOZEREHN (KITK) OF—XTld, XEHIF 0558 KE - 7.
ZORDR A I E /NS K F B2HRT — X DIRIERFE L R B2 KTz L T4, Ta—KARIEKD 4708, Znh
S 6 D ZEIRT — 2 DGETH 2 ENbho Tz

INSORERISEED & X0 ERHEICZIH I N TS AEEEE H D, HICK RIS fRiEE T a—TaZHETZ
NS, BHEOX A FIVABRERT—Z TCEZRZ) VT TELAREEND S, OB T—2E 80, 5k BAR
WETH%.

BT

VLS DRAW Dfi#fTIciE, HPRERK - BHARBEKIC K O KRIIZEAT TR I N, ILNERK - R —KSIc X B
&Nz [Drafty ZEAHLELE. CoOBZED CTHLPL FIFEY

F—T— R B, SR L — X —, 2R, FikE
Keywords: lume height, weather radar, infrasound, Shinmoe-dake
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20134F 8 H 18 HAREFHFINIMERAIC & & 75 > TIUNZ Rk U 7z BJEITHIEE
Long-period seismic waves propagating over Kyushu as associated with the Sakurajim

eruption of August 18, 2013

HhE KRS T AR B T R BT AR 2R 2
IKEDA, Ayam|1 KUGE, Kelkol* ; KAZAMA Takahito! ; MATSUZAWA, Takanor?

L RUERR AR E BB AR, 2 B SR 2R 2T i
IDept. Geophysics, Kyoto UniversityNIED

MENILDOBERIAITIE, 20064EIC 58 ESDICHESN Z B L, BAE. 4 1000H L FOBAERLI LTWS, FTH,
20134F 8 H 18 [ 16} 3157 DM IZ, FARIAITH D TR TH D . WO S 5000micE Lz, A&
W7 Tl T OWKIHSIUN RIS D 72 o TERE L 72 B HE N 2 St Z8HeE (F-net Hi-net) TIEZ. Z O
BN,

NI PES Ty EEHHHESAY, LB F-netic X > T, BFERKED S TUNEIRIC D 12 5 IO HiE CEIHIE
Nz, JEAH 5 WL EDOEBAOHIER DAL THO . JUNEEDN 55 2.75km/sD AT HE T T 5 K5 ITHERS
N3, FE3WAIVWITNTLHERTEZ %, TOEFMICHBT 2HERIEZ. X OPRLBINSNZ & D Hi-netld@RlGh T —
ZICBWTE RS T ENTEZ, MEBICRDITWVIEEBIT (AIRH) THREFROVRZICERIE N, F-netTERIZT NS
D L [EREDFH DT HE T ff DB EANEE L Tz e b, CTOERWAOHERIIMEN SIEFE LIz DEEZ
5N, MEBBRXOZERE LT, F-netk Hi-net THEIMIE N2k 2 D7 — 2 7% radial i) & transversek 7>
IR L7z & T A, BEEMEROEE L. radial i) & transversel s @b\‘g‘h“(%ﬁﬂﬂﬁkyf%c_&b\“(%to D I
M. radial i3IS FERT transversel ) TE T <. transverséX 7. radial ik ic & 5 N2 REE. Love ik,
Rayleighik & B bn %,

&%@ﬂf@ﬂﬁkk:Fou\Tﬂit%@%HEﬁi{ﬁE?Ez#ﬁiﬁlJéh%75\ F-netD 7 — X &7z, 2006-2013FD 5057 D
5b, EBHEE - B EEABOENRKEN A3ENICDWTHHNZE T A, 20134 8 H 18 HEALISNCE . mEm A
ﬁ}\%aﬁ’ 5N TEMPAMBR DIERFEFH DT, L, O 5ENTHLNERHER OB, kO D
DFEHE 150-331kmE TTH D, 20134E 8 H 18 HMEAHHE Ein )T CHEETE S EDId > 72, 8 H 18 HOWE AN E
JEHER ORICED TO R REEN D 2, —/5. BEAEMEROHIIE . Eilis - SE0BEA R & ORI, IHE
TR RWEE R > Tz,

20134 8 H 18 HME I - I=RE#AEN 1, radiali 7721 Tld7Z < .| transversgi i ic BT B EHFITIEN TV 2,
Chid 20134 8 H 18 HOWIKICIRS 9", F-net TEJEMIMIEZ I DIZRED R T E 72, MmOk 2 EL 5 A TEH
bNTz, TNET, WEMEKOAEAKDIIZZETIVE LT, FHESIESHICOT 2 MROIMEIS ERINTE
(Uhira and Takeo, 1994; Tameguri et al., 20020 A L. TN 5% /5 R0 H B OUNHE Tld Love AN & iz,
AW THDT = Love it & b3 transvers@i FDFENE AT 2 ETIVCDOWT, SEBEHDRELEZ BNS,
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40 3R Uiig B BTN & 2B LJEAD VT METEBhik & s 3 s

PR € TV & O g y
Comparison between areas of VT earthquakes around Sakurajima Volcano and a 3-|

velocity model of the upper crust

JURE B Y SR i —RR L sl 2 L il BREE 2 I fE R 2 A ek 2
YAKIWARA, Hiroshi'* ;: HIRANO, Shwchlrd MIYAMACHI, Hiroki ! ; TAKAYAMA, Tetsuro? ; ICHIKAWA, Nobuo? ;
TAMEGURI, Takeshi

VR B REER AR T AR, 2 mUERRAR S e A L B > &2 —
LGSE, Kagoshima Univ2SVRC, DPRI, Kyoto Univ.

FENILTE, AITEENCAES VT HEA UK RicB VW Te 349 % (Hidayati, et al., 2007, &4 K TRAE
T BN VT HiEEZMH L, ZOEFEMEZm X8 57dicid, B @K’Eiﬂﬁgﬁﬁ(ﬁﬂkhuz’c g EHIERT (Ocean
Bottom Seismograph LA~ OBS £5d9) Z W@l RAI/ R TH 5. FEH 51X 20094ELLE, OBSZRE IO E
W OFE—EICKR DR LA L, 2~3 » HROARHIZEENZ 5 RIS L7z, A TIE, NI TO OBSEIITHE
SNz, MEKLUOEIWEHE RO VT HEBOEIHRKICOWTE e 5. 51, VT HIEBOEIIHKICOVWTOHREZES
fedlc, VT IBOERSG i E N ET 57T 1 ffiTic X % LSRN 3 X0t E € 70 & ik L7z,

TNETHAE LTz OBSEIMITE SN VT HIEBIGENICOWT, ZOEIHIEIRDOL I IcEdE5ND. D) EHEHILVT
Z T episodiclc 7 VT HIEED AT . ZDIFEALITES SkmLULTHAET 3. 2) Etds BFEHLT o
~RLE IS TOREE) DOBWE 5~10 kmic VT HIEDRAET 5. MR DRWE DO, E@HINEIEEORTREMED
H3. )HEAIVTTOEHPES T T VT HIEBOFRAEIZRD 5 R0,

—HTEESIE, JUNFRIOLEHIERRRE T — 2 CKE - fth, 2013 ZHW, #EALEAO % 3 JocihzE
PR T T VO EMRERD Tz, AFEHNTOMERPEETE DR IHPHIIB R Z 5~12km EHEEI NS, HE 6 km LUk
T, BREBBHEEOEE VT IMHE0 Low-Vp (5.3~5.4km/s , Low-Vs (3.0~3.1km/s TH%. 6kmLUETIZ,
B IRBITONTUGHEOE — 285, K0 Eoufl] G Lifl) Mﬁs‘@“%ﬂtﬁmb\ AHHENG. EE10kmIcBWT, &
HWEOY—71F, MEIHD GrEfhr) McfiiELl, Vp=5.4~5.5km/s, Vs=3.2-3.2km/sTdH 5. :mgd)ﬁ?ﬂ@ﬂﬂ,
RE 6 km LR M UEX 12kmL/{(7l<h_4*ob\’CLi FLE R D S M P 5 HEHEIS I THREIC A DY % Low-Vs B3R

5[ OBSEHID S B, EHEIHBOD 3B 2T TT — X ZHUSFTE /2 300D OBSEHITHE LNz VT HiE asmmﬁ
JE 7z Lhig Uz, %@fﬁ%‘é VT HIEE I s R e & (R S T O R O h I S S D CHRAET 5. A T, K
BIHDOYE—F7 DE FTERAET BT EAVh T, md - EOE E fs D R IS B OER LIC S W TH 5 T
EERETEZHNE LNEY. FEEEOE—70OE FTO VT #iEERAE, MUMERIKOEEIC X 2 BIBRGIAE DR
RIS HZA L2 KW 5 EWEZBNS.

T — R L, VT 0, 3 RTHIE I E 7))
Keywords: Sakurajima Volcano, Volcano-tectonic earthquakes, Three-dimensional seismic velocity model
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SIS B B [ HEELR S (20135)

Repetitive seismic survey 2013 in Sakurajima Volcano.

fAIHE e 1 HE BN 2 B IR 2 AR 2 JURIR B4 RIERRIES ; BEH A3, RIEaES =8 7 AR T
AR HERS T B L fdR iR S5 Tl SRR RIS b 0 KB WU 2 LB A 2 WK TR0 I
5210 wTHT R 4 N E] 4 RE RS 2 AR BB 2 R0 O PR ER T R A0 B RO PRI 5 —ER 0,
R fEE B O 5 BRIFH SRET 2 B JEERER 2 F)111E 2 P fF—RE 4 58 2l 3 HEH BB 0 AR 2 S i R 3 B
P53 ; /)VEE =2 3

TSUTSUI, Tomokl* ; MASATO, Iguch? ; NAKAMICHI, Harushis& ; TAMEGURI, Takeshi ; YAKIWARA, Hiroshi* ;
OHMINATO, Takao ; SUGAI, Akira® ; OSHIMA, Hiromitstf ; MIURA, Satoshi ; YAMAMOTO, Mare” ; ICHIKI, Masahird
: NOGAMI, Kenji® ; TAKEO, Minoru® ; ICHIHARA, Mie® ; OIKAWA, Jur® ; YAMANAKA, Yoshiko ? ; OHKURA, Takahir@ ;
ABE, Yuki? ; SHIMIZU, Hiroshi'® ; YAMASHITA, Yusuke!” ; MIYAMACHI, Hiroki 4 ; KOBAYASHI, Reiji* ; MIKI, Daisuke?
: YAMAMOTO, Keigo? ; MAEKAWA, Tokumitsu® ; HIRAHARA, Satoshi ; ATSUSHI, Watanabe; OKUDA, Takasht ;
HORIKAWA, Shinichird® ; MATSUHIRO, Kenijird® ; SONODA, Tadaondi; SEKI, Kenjird® ; YOSHIKAWA, Shin? ; HIRANO,
Shuichird ; WATANABE, Yukihiro? ; USUI, Yu;ji® ; KOBAYASHI, Tsukasd ; IKEDA, Keiji 2 ; NAGATO, Shinya ; KOEDA,
Tomoyuki

VRKHORSE, 25U, 3 ST, BRI, 5 BRAURAE, © JRiE e, ™ LR, 8 BT, O iR, 10 1
PR

! Akita University,?’Kyoto University,®Japan Meteorological AgenciKagoshima University, University of Tokyo,°Hokkaido
University,” Tohoku University® Tokyo Institute of Technology,Nagoya University!°Kyushu University

AR TIIREXITHIEE NTZH 6 Bl H O KEIERFEAIC X 2 B K SHEEZ OB & & &I, BSRSE
IR BENBRICDONTEELRT 5, EALETUNEEE R BIRICNES 2 HARENTE - & B IEHNEOSNAKILTH S,
LTI ILTEENC & %75 5 Hi PRS2 L DM & B2z B & LT, 20084 LIS AR S AG -EIRE N i S N T
W5, 20134 HEM (RRKEHE) OBHIO—ERE UTKERGINERARIKROE 6 [0 HMWFEMM S Nz,

KILTEBNCPE S H FREEZ (L ORI, KILTEEOAE TH 2~ 7 <75 EDOTAYIE O FIC BT B IREWVADE
BO77Ta—FThHh ., M FHEZ(EOFMGIE IEE DR Z R d 5 F TEERERZ L 25 TN D S,
BICHE NIC 31 2 YRR R OMMEIIC EFTEMT S C Lic k> T, MK FEERNITEHOZ A LTA 2 ET
W 2HICTRDTENEZDBND, i FEEZEOM LGN IETRE TR T XRS5 R0,

AHE TR R OMEZLICOVWTHRET 2 TETH S, TNETEARGRYE TREMERE & ZDREICON
THE L&, RIEMEFEEIREILEOILUE L RILEE L ICENTN 1A DDDOHRERHRE SN, 4.5HzD > H—
I K %) 250 55 OGRS 2 R U TR RS N TE 2, f7d % SHIORBROKE L LT, MEILE ISR
TREE & B ITHIEBI S Z— 2 OZLHRED 5N T EMNHS MR D . WE FOMERKSIGENEL LI
ZELU TV LIRS N T &z, MERKIHCEZIZIbEICLIERER THBHICRI S ., B R o 4.9 F g
A AbLfEH RO 8 F O iE CkIICZ LD E TWVWB T &b o Tz,

F - 2013 R TENE NT-BIERT [ Z OB DV T EELREITS, 2012/FEF TOEBRTIIMEILEILR
EHEELICTENTN LHERT ORI 250 510 575 2 BUAKE 7 JEEE L Tz by, 20134 ED N THIEEFRER Tl NETX D 74
B CREILE IR IR O A7 i U Tz BTS20 K 2 R OMEHI S DR 75 FZER D FNiti D 72 b1 b
B L TH B,

BB, AENISIEEBI DAL U7zBM Ofth, SR SEWFZERTD & & B OB 5.7 32 TR Z 2 U T2,

F—U— R R, RAHEMERERE, NG ORFRIZA L, Hil e

Keywords: Sakurajima Volcano, Reflection seismology, Dynamic structure, Controlled source seismology
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20134 5 N THIEEPRA DML & 2008F- SR i PR A & D ELig

Active source seismic experiment in and around Sakurajima volcano in 2013 and com
parison with the experiment in 2008

HROE JR T AR el 2 AT M@ L R BN UK B3 KB BEIE Y IS  RE A Il T AR m T
AR MRS T B e S R P2 R SRR RIAL (Lrh E0 RE ROR L R dhAm L K RO I
56 10 BT A 3 /M?FWJ??’ e Kt lJleiiﬂl ﬁﬁ)llfﬁ"ﬁ ?F’?E’AW {§§%i4 ﬁlﬁﬂﬁég bi) IH —HRY;
1‘ E@ BB 9 R R E@ﬁiﬁ(ﬁﬁl L 13’%"’% BIS 35 W05 sEnh 5 WMEH B0 /R 2 0 I i 5 B
FIASHL S ; /VEE B2 °
NAKAMICHI, Haruhisa'* ; TSUTSUI, Tomok? ; TAMEGURI, Takeshi ; IGUCHI, Masatd ; YAKIWARA, Hiroshi3 ; OHMI-
NATO, Takad ; SUGAI, Akira® ; OSHIMA, H|r0m|tSLP MIURA, SatoshT YAMAMOTO, Mare” ; ICHIKI, Masah|r07
NOGAMI, Keniji® ; TAKEO, Minoru4 ICHIHARA, Mie? ; OIKAWA, Jun®* ; YAMANAKA, Yoshiko ? ; OHKURA, Takahird ;
ABE, Yuki! ; SHIMIZU, Hiroshi'® ; YAMASHITA, Yusuke10 : MIYAMACHI, Hiroki 2 ; KOBAYASHI, Reiji3 : MIKI, Dais:uke1
; YAMAMOTO, Keigo! ; MAEKAWA, Tokumitsu® ; HIRAHARA, Satoshi ; WATANABE, Atsushi* ; OKUDA, Takash?
: HORIKAWA, Shinichird® ; MATSUHIRO, Kenijird® ; SONODA, Tadaonti ; SEKI, Kenjiro' ; YOSHIKAWA, Shin' ; H
RANO Shuichird ; WATANABE, Yukihiro® ; USUI, Yu;ji® ; KOBAYASHI, Tsukasé IKEDA, Keljl5 NAGATO, Shmyaz
KOEDA, Tomoyuk?

LRUERRAE, 2 RRERCE, 3 VLIS R, 4 RO, © ST, © duiBsE K7, 7 LR, 8 B TR, O BT E KA, 10 L
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IKyoto University,2Akita University,?Kagoshima University: University of Tokyo,”Japan Meteorological AgendjiHokkaido
University,” Tohoku University® Tokyo Institute of Technology,Nagoya University!°Kyushu University

1. lFC®IC

2006 DR ESIBFIK IO A FBH%, 20084 I IEFREMEADFEA L, 20094FICIZFRM 578 HIFEA L. Z D% 2010
~20114EF4EM 1000[E], 20124E1E 900[0], 20134k 800 &A% 7z, T T 2 FTRIBUIIHD LT3 HHEFE 8 A 18
H O 5 km ORENR EFREORKEDVEKDOEIENEZ TS, Fiz, BRIV TIH SEANDY 7 AR
HEMCERDDDOH D, HBEAIVT T OREIX 2013FHREL M L TWd R - i, 2013;1L7 - fth, 2013. BFHFIX
CIOWERADTEFRIL T S 110D 20084 11 HISA BB X TIA R A1)V T T ORGSR Z Hiy & U TN THIERE DR
Nz GFO -, 2009. ZUL T, PHEOGEEMEIEHEEICX DIBE AV T I HIBOHE 1.5~3 km EAZEE RO 1~2 km
WA S RO FEEDMER S Nz (Miyamachi et al., 2018 20094E & O RIS TIREHEBFEEMFER DR UEMENTE
THEY, KGIHOZEIKRIE N, <7 MRKIC BT 2 FREEEDZ (L UTHIRE Nz (Tsutsui et al., 20137
Hefth, 2013. 2T, MEBXIUTHEAILVT SO FREEORRIZ (bt Z B & U TN THIEREZ 20134 12 A
WS L Tz,

2. 2013 M G TR A BRI S A A

20134 12 A 1 H ~7 HO HRRIC TARBE 2 D IR USRERSE (GH: - fi, 2014 L [FFRC, ENKFAEXETND
S0HDOBNMEC THIEE Nz, 7 — 2ZUERITIIARRE & KERE L 17— 2 A —H L T2 LS-8200SD(500HZ) >/
TV VT W, ARBEE T 2008454 L 7 U 2Hz L FEIHIEERT (Sercel L-22Dyz FHHWC, 7 X T X —a3% 72—
BHICTad—IcER Lz, ah—1% 2008E4E (HILT3 LS-8000SH, 250HzF > 7' 7)) L5k 2 h, [ERHETT
BN TR CHEIEDIER T E % T & 2 Haial Uiz, FERRZ 72 3 RN 9 I Ehi Bl T, JEFERIE IS I S Hh
B LEEN L Rk Uz, BN 6 fET TR (R 200 kgh» 300 kg /Y 200844 L IZIEE 12 A 5 H
KIICITb NIz, M SRBE ORI Z b Z M 3 2 1 @ & B OME O HBEMENE VO EE L. R AICD
WTIRIKEALEDZEDNEWIEIC 2.4 m (SD, 5m (S5, 15m (S4), 50m (S2), 62m (S6), Z LT 204m (S3)TH >
7o, S37%[R < FEWIC THEIL OFBIMED G - Tz, B SE 280 T 20084E DB S A& DO FBICEA A7z, 200844 DEHI
MEBEICXZNMERTEZELLUT, HEIRNZUL RORETT V71 L THERNZRT. 570 (1634 : ﬁﬁ
IS U TCHR—IGMCHRE. 5270 (904) : % GPSIC X AN IS TRI—mcRE. 5> 27 N 275) :
V@ O, DF D, BREIAD 9 EICT 20084F L [A—IGATIcRBET 5 N TE .

3. 2008%F & 20134FE DI LL#E & FHEFHRY

S3ER L O —FREBINN (S 7@BXUO) LREXLBIITD 7 EHEH SO T— X DT 20084 &
2013 DWW Z LG d % T & THEE DA LD ZilA %, 53, F—REENARD S 5 20084E¢ L < & 20134
OEREBFICB O THESFDODAREEH > LE /A XLV EW 16 SESIRT R Gm 5 4L L7z, 20084 & 2013
FED A —FRE B I OW THBHHES I OWTY > ) > F72 250HZICHE— L TN RIS T 1 )V &2 (2-8Hz) 72
fiti L C PI#IEN &2 &5 15 sD A > R CHBIGHUZ TR Uiz, @ OBSIC THEN 0.8 ETH B, Jti - w
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7« BRI R SR RER T 0.4-0.6 KL, C OMMIZ BTN & BNAEBRICHBEL TRON. Lo T,
PEIRER ORGSR AIZZIE L TV B T EAVRRENS. —7, BERIRINC FEEIE OB RIS DWW TP E O
BN K B MBI LD RTREME £ F5 T 2 R,

(b S S A IR AR A )L — 7 B hinikEd ]

JEHRERAREGE 2R, IEHRSER AR T AR AR, SRUUR YR EG AN, SGUR AR ZERT, o
FLEREENRAIGEE > 2 —, S EREERAGREI AR, SR AR, GUERRSADS ST,
VLR AR AR T AR, AT RIS, AT ERARE, KPTHRMERCARE, TR

N

F—T— R N THIBEHER, RERIZS(L, A LEBY, BOK, BeR Al RV TS
Keywords: active seismic experiment, temporal change, volcanic activity, eruption, Sakurajima volcano, Aira caldera
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WEXLBT BT 7a A EHWcReENE =2 7 — @RS 3 —
Active monitoring by using ACROSS in Sakurajima volcano - observation report 3 -

BT 2R U AP ARESE L UK B L LR B 2 DA MR 2 B 2R R IEN G BEE S =g
W 4 SR TR S B rEET S

MIYAMACHI, Hiroki * ; ARIKADO, Natsumi ; YAKIWARA, Hiroshi! ; YAMAOKA, Koshun? ; WATANABE, Toshiki?
: KUNITOMO, Takahir@ ; IGUCHI, Masatd ; TAMEGURI, Takeshi ; MIKADA, Hitoshi® ; TAKENAKA, Hiroshi* ;
SHIMIZU, Hirosh® ; IKUTA, Ryoya®

VRS R, 2 i BRA, 3 BB R, 4 RILR2E, 5 TR, 6 kiR
IKagoshima University?’Nagoya University>Kyoto University,*Okayama University; Kyushu UniversityS Shizuoka Univer-
sity

In 2012, in order to realize quantitative monitoring of magma transport process, we deployed the ACROSS (Accurately Con-
trolled Routinely Operated Signal System) vibrator system composed of two vibrators in the site that is 3.6 km apart from the
northwest of the Minamidake crater of Sakurajima.

On September 2012, we have started the full-scale operation under synchronized control of two vibrators with a frequenc
modulation, in which the modulation period is 50 seconds and the frequency range is 5 to 15 Hz, to produce broad frequenc
range of signal: one vibrator 'SKR1' with a signal frequency range of 7.510Hz +/- 2.50Hz and the other 'SKR2’ with the range
of 12.505Hz +/- 2.50Hz. The signal from the ACROSS source is routinely monitored with more than 20 permanent seismic
stations in and around Sakurajima volcano. Five temporal seismic stations are also deployed to increase the spatial coverage
monitoring. The signals recorded at the seismic stations are deconvoluted with the source function to obtain the transfer functio
between the source and the receivers.

In this report, we estimated the daily transfer functions for the SKR2 vibrator at each station by every 5 days stacked datz
during a whole period (400 days from September 19, 2012 to October 23, 2013) of the operation. It is obviously found that these
daily transfer functions vary temporally. To detect quantitatively the temporal variation of the transfer functions, we analyzed the
variation of the transverse component (Tt) of the transfer functions at 7 seismic stations located in Sakurajima Island as folllows

(1) We analyzed the transfer function obtained at temporal seismic station 'GOMI’ located at about 50m apart from the
ACROSS source to verify the stability of power of the seismic waves generated by the ACROSS source. According to the result
we rejected the transfer function evaluated during a period of the unstable power condition from a whole period of the operation

(2) We visually inspected arrival times and amplitudes for the specific phases in the transfer functions at each station durin
the period of the stable power condition of the ACROSS, and obtained the quantitative temporal variation for the specific phase:

(3) On a simple assumption that the specific phases are SH waves (the transverse component of the transfer functions), \
presumed the depth range where each specific phase propagated in the 5 horizontally layered model simplified from the resu
of the exploration seismic experiment (Miyamachi et al., 2013).

(4) We compared the temporal variation of the specific phases with activity of volcanic eruptions by JMA, the temporal change
of the N-S and E-W horizontal distances (GPS data) in Sakurajima Island, and the temporal change of strain at the HAR statio
measured by Kyoto University.

In the presentation, we will show the observation results in detail. This ACROSS research project in Sakurajima volcano is
still in a pioneering stage, and we have plans in the future to continue our project.

F—U— R kil 770X
Keywords: Sakurajima volcano, ACROSS
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%%J\ui%; CIaBA)VT Z i 0 0z FR258) 1 20134 10 H « 11 H S DK

AR S

Verticalnground deformation in Sakurajima volcano and around Aira caldera: results of
leveling survey in Oct.-Nov. 2013
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FEKILTIE, 20064 6 AN HUAE - F7ZBBAIAIC I B AIEEIAGTFEEIE L, 2010FELAR%E, 4ERTIC 800 (Al 7t
2 BRI D FE T ZIRMDFN TV S, K 21 8 X O Bt E Nz THIEE K O LT A0 72 & O B2 1
] IS B TSI 2 Z2HEBENCIED LA EREEFIA O 7= OS] O—ERE LT, Al
T B O TKEERIE 217> TED, TNBICH|EHiE 20134 10 AB XU 11 HickkBE kLB X CIE B 71V T 5 &4
BBV T —FKEERIE DR UBIIE I Uz, ABHE T, COWERRICOVWTIRE L, oM ENLOIESE
WS g ERANICOW Tt g 5.
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SRR DNV Z PR LB R G AL IS O LR SR, F 2S94 Tk BM.2469 (IHERBIRT) 75 BM.2474B KT
BM.J CKIRE) MOV EENFERSR, BM.2500 (RS 5 J.2797 (BEIIR) O EEHERIRI KT 1.2797)
5 BM.2785 (A MOBRERTH D, BIEEIZN 117 kmTH 5. CTNHDOKERE, KESFNENE (HM : 2013
FE11H5H~22H) &E-HBEEE (R : 20134E 10 H 25 H~11H 7 AN O 11 H 13H~26 H) & TH#EL TR
frofe. EREBRFRS X UEREBRIC I Z2/KHERRIX, 20074 10 H-12 HOHIED 5H 6 FE5 D DEMTH - I-.

SN ORI K UEREEEHE « BRERICOWTIIMETREO/KES S.177%2, /225 &3 L TWSER
EVEVREARIC OV TIZ Z OmMimICH 5 BM.24697%x ZNZNAE) M GEHE) & L, S/KUEES DS EZ /iR 0 20124F
11H - 12 HB X T 20074 10 H-12 Hicf bz filEfE R L ks 2 2 & ¢, 20124F 11 H - 12 A5 20134£ 10 H -
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INSOHMICHENT, BMEAIVT I ZHLE LD HRE I NS 75, AETUODEATE T O E D iE
mEINTz. EARETINCHDE, ETIEHET—20NSENROMEZRDZ L, EE50HBICOWTEHBREALVT
ZHILERI N ICEE YRS, & To R B IR IE R ISR E S .
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RN B B NEFIOIEREZ KL 726 D TH B EEZ ENS.

F—T— R B, B EAVT T, R KYEN R, Mg | 2
Keywords: Sakurajima volcano, Aira caldera, precise leveling survey, vertical ground deformation
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GPSHEEIT— 2 h HHH 5 MIC U 7z 20064F LU DR 5 ML DT 1R ) _
Movement of pressure source at Sakurajima volcano after 2006 revealed by continuou
GPS observation data

YEE BT T HOIEA 2 RE BRIk fE 2
HOTTA, Koheit* ; IGUCHI, Masatd ; OHKURA, Takahird ; YAMAMOTO, Keigo?

U RIREAIEEBEEANTIERY, 2 HURS R AR ST
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FE LD NI TEENC A S il E RABIE FIRES/KERIRIC K OB I N, IBEAIVT S T 10 km (EEHR) &
FEILTEITE N 4 km (BIE TR CTIZE « IHEZ/E DR 2 DDENFRIC K > THIZFR I SN TV EEIRENT
X7z (JLEH, 1989 HESKZAN KWL . MEDEITEEND S L ENDHEAIVT T IO, 19934LI%
BN SIERICHZ U, BIEE TG L T\ %, —75, METHEl: GPSBIINBHME S Niz 19954 C A L% TlX, 19994
ROFEILTEE N IEENE R LA TH O, 20064 6 HITIZHEHIAIOEAIEEINEE >, i, Thbidikii-
TRBEIED M & NI-RHH O ZE S 772 1 E1ETEMS % 2 & C, EINEMEEAIVT i SR EILRAHE D%
T 6~8kmiTE D T eZziEM Uz i A, 2013 FHABKZN SEMIFEATER) . Thid, WEAIIVT I FOEFEIIE
EHTEATE FORIEFEMERL, R0 EEEMREBISEDWIEEDEEZ BND, 2006 ICHEXIEEINHE >
TeRBRIAK I TClE, 20094F LUBSIE A VBB D 2 VIREEDS RO T WV B, RIS TlE, 20064ELL% D GPST— X Zfifti L, I
AN NIEENC A 5 < 7~ OB #EREfE 2 #EE Lz,

FE LRI O GPSHERHEIRI N DT — & & EHHFR D GEONETT— X % VY, GIPSY-OASIS Il ver.6.1.2) PPP-AR
RN 7217 > TR O H 4 OEEEZ IR Uz, 20064ELA%, 200944 % TldHIL - 72Z I R 5 Nizhy, 20094
HEITAMSHBZEORE « IFEEMEINL T\ 5,

CCTC, RLUHEGLZHRIPMIE N 20114 10 H~20124E 3 HOMRNCEH Lz, £9, T OIS AD
% 2 [ENRONEZEEN T VT ALTHRELIZE T A, MRANVT S FEE 8.3km (ENIRA) EME FEE 2.9
km (FESE B) ICZNZFNBFEBENRE 572, KIS, WEEHIVT S RO TEFEFROAREZLE & R ORI JIROA
BB X OCHRBEELEE, ENHEOREREN L L, EHBEOZE +Eabns & EZ5N% 4 7 ORI ERT
LT1I0HTDTEL TN T ETHR L, TO%E, FEFRONMBEIXEEDIIZETE M 20114F 10 H~20124: 3
HOMMEAEO NN RFE SR A ONBICHEE > TS eh b, TOEEMNNiE THEE Lk, FFHZE1 (2011/10/1
~2012/1/32 »'5 6 (2011/11/21-2012/3/20 I Tl&, BIEIRIGIEEMED SRAICHEILBIOE D%, ZFhic
PESTEHEZIE 3.1 kmh 5 6.3 km AREZLEIZ+0.44 X 100 m3 ' 5+2.39X 100 m3 LW NE& NI B HEmCH > 7
A, 2% 7 (2011/12/12-2012/3/3) TR FIEE 3.5 kmicBHEIL, AREZ(ERIZ+0.27X 100 m3 ICE TR Lz,
72 6 « 7 OFRICHKERIZR 6-2 (2011/11/26-2012/3/25 7ZiE L THR L& T A, HIENJFIERREZER 6 & 7 ORITEN
TROIFIIHRNCH 72 2 ILTEAHEDOHE 4.8 kmiThiiE Lz, MEILERICH 2 GPSEIIA T, 20114 12 A M T AZ5H)
ISZ—=INZELTHED WA, FUTGENRA TIIARETEHDO SVOGEIMIAICHT ZtmE D20 12 H MIZAIC
B2 U7), BT 20114 12 AW SEAGEEIMNERIL L TWE T e b, TORAICIBRBANVT S bENDX YT
S OBENH - IAJEEED B B

F—U— BB, R VTS, BIRZEE), GPS AT T
Keywords: Sakurajima volcano, Aira caldera, ground deformation, GPS, Mogi’s model
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The importance of hydrological disturbance corrections for relative gravity data: A case
study at Sakurajima Volcano

JEUE S bR =5 2 R I EA 2
KAZAMA, Takahito!* ; YAMAMOTO, Keigo? ; FUKUDA, Yoichi! ; IGUCHI, Masatd

L RUERR A B AWTZERE, 2 RS2 SR ZE
IKyoto Univ.,2DPRI, Kyoto Univ.

An empirical water balance model was created to correct for hydrological disturbances in relative gravity data repeatedly mea
sured at Sakurajima Volcano, southern Japan. This study aims to quantitatively monitor gravity signals due to magmatic activitie
of Sakurajima Volcano, and we here present the first applied results of the empirical model. The hydrological disturbances wer
simply calculated by the product of the instant gravity response to unit precipitation and land water storage, which were esti-
mated using digital topography and observed meteorological data. The calculated hydrological disturbance was consistent wif
the observed absolute gravity data at Harutayama Station from 2010 to 2011 within 8 micro-gal (1 [micro-gal] = 1 E-8 [m/s2]),
which was smaller than the typical accuracy of relative gravity measurements ("10 micro-gal). In addition, after we subtractec
(i.e., corrected) the calculated disturbances from the measured relative gravity data at Sakurajima Volcano, the average amplitu
of the corrected gravity changes during 2007-2009 was reduced by 90 % compared with that of the original gravity data. Since
gravity changes have been measured using both absolute and relative gravimeters at volcanic areas these days, hydrological
turbance corrections should be applied to the relative gravity data, not only to the absolute one. By sophisticating the effect
of spatiotemporal variations in precipitation, evapotranspiration, and infiltration capacity, this model will enable us to robustly
monitor long-period and wide-spread gravity variations associated with volcanic activities.

F—T— R kekkil, BHZEE, REKEEEL, AT RIE, Moct = IE, 127 RE
Keywords: Sakurajima Volcano, gravity change, hydrological disturbance, relative gravity measurement, absolute gravity mea
surement, infiltration capacity
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Automated sulfur dioxide flux observation at Suwanosejima volcano, Japan, and compal
Ing to seismic data

ARED HERH s AR Bk L RO RN 2 AR KGR 3
MORITA, Masaakl* ; MORI, Toshiyd ; IGUCHI, Masat@ ; NISHIMURA, Takesht

LHORREHE, 2 HUKB SR, 3 Bb KR
!Geochem. Res. Center, Univ. of Toky®PRI, Kyoto Univ.,3Dept. Geophys., Tohoku Univ.

Suwanosejima is a remote volcanic island located about 240 km south-southwest of Kagoshima city, Kyushu Island, Japar
This volcano has been erupting very frequently since early-1950s, and is one of the most active volcanoes in Japan. Previol
studies on sulfur dioxide (S flux measurement of Suwanosejima are very limited and reported that daily averageisO
from this volcano ranged about 5-15 kg/s [Mori et al., 2004; Hirabayashi et al., 2005]. Therefore, we conducted automatec
SO, flux measurement at Suwanosejima volcano to understandi®Ovariation with long-term observation at Suwanosejima
volcano and to evaluate a relation between, 8Gx and seismic data.

We developed automated $@ux measurement system to conduct automated observation in such a remote island. The power
consumption of the scanning instrument was significantly improved compared to that in the previous studies. The observatiol
was conducted for January 21, 2013—May 7, 2013 (Period I) and November 5, 2013-the present (Period Il). The observatio
system has been working without any trouble for more than 200 days in total showing robustness of the developed system.

SO, flux was calculated with a corrected differential optical absorption spectroscopy method for radiative dilution effect [Mori
at al., 2006; Kern et al., 2009]. In the observation period of over 200 daysfl&Owas calculated for 40 days. The average
SO, flux in the total observation period was 13.4 kg/s, which ranged from 5.9 kg/s to 34.5 kg/s. The average and the standart
deviation in Period | were 16.9 kg/s and 6.2 kg/s, and those in Period Il were 14.0 kg/s and 5.7 kg/s, respectively.

Since previously reported S@lux in 2000s [Mori et al., 2004; Hirabayashi et al., 2005] were not corrected for the dilution
effect, these values might be significantly underestimated. The average and the standard deviation of uncosréavetb5O
the dilution effect in this study were 9.7 kg/s and 4.3 kg/s. This range was comparable to the range of the previous studies il
2000s. Considering above, $@ux range has been stable since at least 2000s.

Surface and seismic activities in Period | (January 21-May 7, 2013) significantly differed from those in Period Il (November
5, 2013-the present). Period | was in a continuous volcanic tremor period (September 2012—July 2013), and Period Il was il
an intermittent explosions and volcanic tremors period. In contrast to the surface and seismic activitithgx S8&iations in
Period | and Il were almost in the same range. This implies that degassing rate of magma for these two periods were simila
Therefore, the difference of surface and seismic activities which was observed in these periods needs to be explained consideri
the stable degassing magma rate.

F=U— R UATA, CRRERRE, BN, Eh L, BB, thEEEin

Keywords: Volcanic gas, Sulfur dioxide, Flux, Suwanosejima volcano, Automated observation, Seismic data
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EEEHERIRIEOM D SHEE S NS X —ILkih (70U EY) ORI SIE

e T AT L G
Shallow active magma body beneath Taal Volcano Island, Philippines

HEZY 8.2 1* ; Lacson Rudy ; fifH #3A ! ; Figueroa Melquiadés; |11 51 2 ; Bornas Ma. Antonia
KUMAGAI, Hiroyuki * ; LACSON, Rudy ; MAEDA, Yuta® ; FIGUEROA, Melquiade’s; YAMASHINA, Tadash? ; BORNAS,
Ma. antonid

P R REPERE ISR, 2 7 0 U ¥ 2 K LB, 3 E RIS
I'Nagoya University?PHIVOLCS,?Kochi University

T4 VDRV KN FER N IER GBI 28 0K LR U, 2 < O AW - Yz i Aisic 5 2 T &
7z (Torres etal., 1996 Z—/ L kILOEEHERLT % 7zHIc, JST-JICAD SATREPST Y 7 Mc k0., JEHEHIE
3 - Z=IREF - GPS: Wi H1EH R W =Y 7V R A LBIREA 20104E 11 AICERBE S Nz, T ORI X b Z—)LkLTF

Uz kilisErt (v HEDBIIE N TV E, T D OHIEEIC DWW T @ A HE R R Z AV izZFE e (ASL) F
7z DT BN E & B ERRC K 2 IR0 E 2 L U 7oA R, Wi ISR EGRENEC ARV MOFET 52 LW
Mol TOEZEUCTVTEKCOWTHN Z1To T2MR, Z2—I)LoLEDORMIRHE NI SHEZmd =¥ 5
HEEDHEE E Nz AKETIZZOMMHERZTRT L L EIC, TOMEFIICIZA A ZEET LTWABI T HEET
BERIRTESL T EZRT,

Kumagai et al. (2013)c D& ASL L2 VT2 —) KT 2011-2013FICHAE LT VT HIBBOEFRREZ1To 72 T
DOFEE SIHOFFEFOMGEICHEDE, BN (7-12 H2 OMIEIREZ O CERMEZHEE T 5, SIHOF/TiE
Hhd, HEROBEIC X B EBOMBICE > TR > TV B EIRIRENT WS, 1 XoTEEME & B IEHMERE (Q
=50 DETNZEHWT ASLIEIC X B BIFEZTT> 7o FIEEROBIRIEE. 1 UEEMEE T V2 W TED
HICHED GEREGETREZ W= FE (Benzetal., 1996 I X D17- 7z,

ASL EIC X ZEIRNE & WIENERFIC X 2 BIRNE 2 LU L72AE R, mi#F i REREDNH ZHENMAEL, TNHIEX—
JVIIC B 2 MLBOFMITHAEL TV, TOXK S BREDHEBOATHRET % 21, R EHEDOBEICERLIH
HEHEEEING, ASLIEIGHEMEICIIHEEZTI Wz (Kumagai et al., 2018 R D K E WA IET % C
&“GEFEHH“G%%?J\M%U‘LT:O KINEBDFIC T ) w R/ —RERBEL, %/ — R TEFERZIRE LTz Q D/NE WiHEIK

RE LU, BHAROZAE QDEEZ(LEY (ZOEUIEX Q=50THEE). TNTND QETIMCEL T, ZEEIC
ot%/\}bzrllm@njrﬁ (Tomatsu et al., 2001 /» 5 HIEW OJFFEREZHET L. ASLIEIC K2 EFEEEZITo 12,

ZOREE, MUBEHRPHOME FIC Q= 10DMEEZRET % T & T, ASL i & WEHERNC X 2 EZIRME D% K E L B
WTCEZT WD oTz, TORERIZ, SHZMIE S ZHEBEDFEEZRLTED., T OMEBICIFHRIAEDIFEEL R
BEND, COWEREEKIT, IEREESFOE NMIMBELTED, 51 GPSEMD» SHEE S NIF IR (Bartel et al.,
2009 D LcH B, FICEBSEHEED SHEE S MRS (Yamayaetal.,, 2008 £ —H L TW%, T HICZ—)L
KT 1993 I Th NI N THIEBERA D S HEE S M7= (Nishigami et al., 1994 & £ IFHEICRW—HZ/RL TV
%, Uk b, 2= UEBORMMEE MR 5N% SHEH HE S ¥ 2K, ~ 7~ ED R FE Tl
HAZERI L TWEIITIITHS EMIRTES, EHIKFDEI BTN 208 FichTz> TEEMIIFEL TV
A[REMEZZ R LTV 5,

Bartel et al., JGR, 108, 2475, 2003.

Benz etal., JGR, 101, 8111-8128, 1996.

Kumagai et al., JVGR, 257, 57-71, 2013.

Nishigami et al., Bull. Disas. Prev. Res. Inst. Kyoto Univ., 44, 123-138, 1994.
Tomatsu et al., GJI, 146, 781-794, 2001.

Torres et al., Eos, 76, 241-248, 1995.

Yamaya et al., JVGR, 75:729, 2013.
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Waveform analysis on initial phases of explosion earthquakes at Lokon-Empung volcana

Indonesia

(L KE Y HIL @ L vk K& 2 ORI E S A A4 BRI O IEANY AN AV RS X6 vy
A= 6

TAISHI, Yamada* ; AOYAMA, Hiroshi® ; NISHIMURA, Takesh? ; YAKIWARA, Hiroshi3 ; NAKAMICHI, Haruhisa* ;
OIKAWA, Jur® ; IGUCHI, Masatd ; MUHAMAD, Hendrastd ; YASA, Suparmah

VIGEERZR A GTERAERE, 2 RACRER AR AR, 3 VSRR AR T AR, 4 RUEB R AR ST, 5
BERPHERSERT, ¢ 4 > R 7 AL f s > 2 —

'Faculty of Sci., Hokkaido Univ.2Graduate School of Sci., Tohoku Uni¥Eaculty of Sci., Kagoshima Univ:DPRI, Kyoto
Univ., 5ERI, Univ. of Tokyo,CVGHM, Indonesia

T RENISAREE NS K 5 7%, HRFHOYVEIHBISICHE > TAIGLEE TR N2 MBS, JEFEHTE L0
BENTW5S. BERHEOREBMICOVTE, EHNICIIIHE RMEDT Y IIVT =AY T v 7 EOURZEIT E

THPHENTWVS. —/5C, KOMDORFHAT =)V TRFEMEOGIER/NCEH T 5 &, JGETRR T OREFREE D)
tb‘dxﬁ?ﬁ!ﬂﬁ@@ﬁ% WE OB 1519 2 L0 S BIAIRBID RS ALPOERRILTHRE SN TV 5. BRI /el T
U CHAT % T ORI, RSB T BEOVERTHZE X 5N, BAOF #7225 ETriH
INREZHRTHBHESA 5. & TADNTOFFEMBEOYIBEE MR UTONTEE, eI ITI b Ty
LRBNCBRS N, WFEBIDIEFIC DR, Z2 T TRHK TR T IV A XIS ELT0WE A Y Ry 7ona
RIS BT, HE, ZEfk, HFRZEBO =DOIHHICE U THEREHIZT TV, SRR OGBS O &, ek
thi, A2 RS KIS 35U 2 R O RIBER 77 & O LhiME 217 - 7z

BUHAT— 25 I&, BEFEHE OIS OREDS AT TOZHROFHEIC R THITL TWB T W FAlnz. £
oo kO EFE OB, IREBFO AT XK 0 AkOE LU IEKOE TFTOEELNSERKLTVWAE T LN E
o iz, FIERRIE NI L0V ATH S PHOEEN SIEE D, RIEOKEXFED D MHMFEL. AW TIE
NS BEN T EHE OHEFRICBWOTEIARICGEHFIN TV DHICEHERL, FE %%h_?b\“(@ﬁﬂﬁ%ﬁo 7z.
fAT Cld I LA 25 18 U 7z 3 Xt RREMEIC K-> TR LB Z -V, DO A =X L, ERRFEREE, Hh
EBT—AVIFDOKEE, BREOFEZOHEZIT- .

fEMTDRGEIR, 2 DANY MCBWT, T 7 RIOEFERHEBIEZCE L, KO SRS K 1 km OALEIC BT % FfE

Wiz et & 9 2 A G DOE TREMMES NIz, #ESNIHERE— A 2 hoBsEE, ZRoBKELD, na
2 RIND T )W 777 KR ORISR B K1 & Rl 2 s A Lo HRIFLE & HATE SNz, %ﬁﬁnf@ D tHOBIHE &
WL TR E N B ZEROBEICDONT, METROXOMHBERASNT, W ZBENLTIEROHEN RSN &
IN—EDMEREN Tz, AL THEE L7c D HOMEE— X > b EZERORAIRIGOMICIE, AaA2 AL &L
BRINOHMEREDOSH BN R ONS. b 3DDAINTIE, COMHBENGENAILIE E D FHDOEJROTE S R
FICHD. AWIFEITI, MRS VRS N T TR > TIGEDTEE D SIRAAND IS DWT, BIROREE A%
B LAREMD DB LV S, BT GERESERT 5 N TET.

F—U— R TV KUK, HEFEHE
Keywords: Vulcanian eruption, Explosion earthquake
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Recent eruptive activity at Sinabung Volcano, Northern Sumatra, Indonesia
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LERI, Univ. of Tokyo,?Grad. Sch. Sci., Hokkaido UniCVGHM, Indonesia/Disaster Res. Inst., Kyoto Univ:Grad. Sch.
Sci., Kyoto Univ.

AV RRYT, LA FSIhiET B2 F 7 ki, 20104 8 H, 9 HICHBRLURIS TONESIER 2R LT, %
D&, 20134 9 HIC A > THUS IV /KELBERDBMA L, FE 11 BISH T, HEEEEED SkmIlET 55 L WX
WEERE U 72, 11 A SRS 7 YIEORADRED 5N, 11 H 23HDO T )V A/ REN T IR EBIC B A
W E NIz, £z, TOBKTIEEEDRREE U OB ARERDFE Uz, 12 H EAL 5, BAGEENIE R Bl
B LS00, PAICH TERERIEN LT 2 X512k 0, IHEBOESINEL TW iz, IHEXCIOHEICHEE,
12 A AL BITEA NSIEEDN B Ulhd 7z, IHTEAOEEIZ R—LIRICKE L, 12 H 30 Hh SR\ L
fhe, KR E 7> TrEPHAZHRN Kot 185 R— LR 2RO R LA L RE UERPEHO E2HT, 1H
NANCIEIKFEERE 1Ikm 2B I A SR E Ko Tz IREDRRE I —HETRREOREER T TV 5, 2 A 1 HOFRE TR
Ut Ak REROER#E 4.5km T, 1LTED S 5km AN OFERRKIHIC AL U T 7z Hilg 3 K 15 #0HE & x> Tz,

BIE, FELTOVBEAGEENE, 9?10t LiEE &, LATPERE ZH T, BELILIZEATHS, £z, ZE1l
YEEELH) TWEET—FEDRXAT ) Z—)L )L A E B UIZENNTH D, IEEROEK & AREIC K 2 i
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20134 EN HEAZREDIKE L TWAE RV OMIE, 11 H 23 HE ARG 1 H 11 HIZEINE Nz kil o
FRORHFERICK S &, 9-101d DMk (SiO, 59-60% & LIz APIAZILEA (SIO, 58-59%)TH D, HBHEICLERTS
REEEE I Z LU,

F—U—= R A RRTT, VT T, I, KR, e, ARG RIS
Keywords: Indonesia, Sinabung, volcanic eruption, pyroclastic flow, lava flow, hornblende andesite
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