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EPK 35 KO AT S 1B O BIE R _ _
New measures of tremor signals associated with eruptions and lahars

Az VA ARUL 2, £EFT A YT 2
KUMAGAI, Hiroyuki I+ - RUIZ, Mario? : MOTHES, Patricid

YRR, 2 7 7 ROVHIERYEERF 22 AT
INagoya University?IG-EPN

KILTiE, AR LA (FN—)V) I Il THEMBIIIE NS, MEi 7 HLEzERkdT s ik, ThHOH
BDRAF 2w JEFEBEOEMRLERICBONTEETH S, MEIOBEERICIE reduced displacement (RB) Z 11
FTHVWENTE Tz, LM LAEDS, (1) RDDHEE DB WS EBDER I N TRV, (2) MBI MR A RD
TREEBEINTVARY, LWV ZREND D, ARFZE T, & OB RARIE I DWW T2 B O 72 7 SRR 7 fE
T %, F9EEIRIEEHWZERRERE (ASL) ZHWTHEIDOEIFRIEZITV. 5-10 HzDFINEGE TD 10RO
SEIGHRIED SIREI ORI P DR K DEFIRIE (SA) ZHEET %, THIT5-10HZONNY RISRT 2 )V Z =TTz
IoARO—TIBIC, RS NIEREMED S Bl F ToORMB X CIEHEREOHMEZ TV, RSS2, &
SICZE DD DB L TV B OA 7y MaZ RS 5, T ZeERE (TSA) &SR, AR AR
WCHES ENIEERENC KO REL TR EEZ 5N, SA L TSARZTNZTNEEREDORAME L 2RI BH
LTWBRETHD EHEEINS, CTNEOEZITIT K)VDO by TS5 7:k0E T RRF 2 UTHRE L@ oun
THEE LTeo ZTORSHE. HRIRICEES MEITld. TSA D SAITH U THIRICENINS 2 DIt LT, BEKICEE S ME Tl
TSA IE SAITH U CHREBIEIMNICEEINT 2 L WS BRI R 5Nz, SA & TSA X, MEIDOREZEBMICEHMEL., HD
B3 2 KILTHAE UTMBEIOBIREZ LR T X 2 — RN e E 2 5N, MEIOFRE 7 1t X0 RPN/ T %
TEMHRETE %,
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FZ%?];}:II:/T UKD D IR UKD SIS ETRHAERANOBATHIC B 2 HiEEE) D
S%%mic signal variation during the transitional phase from repetitive explosion to effusive
eruption at Stromboli

AT PER ORGR 2 i GRS T 5225 = 2203 R SR S VAT Y o A 4
VYA VIVEY Sh—F Va)bdt

AOYAMA, Hiroshi'* ; NISHIMURA, Takesht ; YAMADA, Taishi! ; KAWAGUCHI, Ryohe? ; MIWA, Takahiro® ;
FUJITA, Eisuké ; RIPEPE, Maurizié ; GENCO, Riccardd; LACANNA, Giorgio*

VABEE R ER AR, 2 RACRZAAREEGBSATTIER, 3 B SERARARISERT, ¢ 7 « L 2 o REAHBRR AR
!Graduate School of Science, Hokkaido Universitgraduate School of Science, Tohoku UniversityJED, “Department of
Earth Science, University of Florence

Stromboli volcano, which is famous for Strombolian basaltic explosions, has changed the eruption style from repetitive explo-
sion to effusive eruption in early August 2014. Our research group began temporary seismic and tilt observations at Strombol
volcano in late May and successfully obtained the continuous data throughout the transitional phase of volcanic activity. In this
study, we investigate temporal changes in RMS amplitude and in polarization of seismic waves during 4 months of observatiol
as preliminary analyses to understand the transition phases of the volcanic activity. Changes in intensity of volcanic activity will
be reflected in RMS amplitude. Polarization of seismic signals will bring us information about source location and excitation
mechanism.

Here we calculated RMS amplitudes of velocity seismogram in 8 frequency bands between 0.02 Hz and 5.12 Hz. The broac
band seismic data at Stromboli mainly consist of two kinds of signals: very-long-period pulse (VLP pulse) and short-period
volcanic tremor (SP tremor). The signals of higher frequencies over 1 Hz correspond to SP tremor. RMS amplitude of SF
tremor gradually increased from early June to the evening of August 6, and then it suddenly decreased within two days. Thi
rapid change in RMS amplitude of SP tremor is quite consistent with the beginning of lateral effusive eruption. Therefore, SP
tremor amplitude may represent the change in altitude of magma head in the conduit and intensity of gas emission at a shallo
depth. On the other hand, VLP pulse has a dominant period at around 10 s as reported in the previous studies (e.g., Chouet
al., 2003). Amplitude change in the lower frequency bands below 0.16 Hz mainly correspond to VLP activity. Contrary to SP
tremor, long-term gradual increase in RMS amplitude towards August 6 was not clearly recognized. Instead, VLP activity in
June seemed slightly higher than that in July. However, from the end of July, RMS amplitude of low frequency signals rapidly
increased until August 6. VLP pulse observed at Stromboli is a kind of explosion earthquake that coincides with the vigorous
gas ejection from the active vent. Change in seismic amplitude in low frequency signals may reflect the size of gas slug rupture
at the top of magma column.

Next, we made a list of occurrence time of Strombolian explosions from band-passed seismic data and estimated polarizatic
azimuth and inclination of each VLP pulse. More than 45,000 explosions were identified during about 4 months of observation.
Before the effusive eruption on August 6, two azimuthal peaks at around N37W and N32W were recognized. When we visitec
the volcano for the installation work in middle May, NE and SW crater have been repeating vigorous gas ejection. Therefore,
these two azimuthal peaks may reflect the difference of location of explosion. After the beginning of the effusive eruption, it
converged at around N32W. Inclination also increased coincident with the change in azimuthal direction, which strongly suggest
the subsidence of VLP source. Giudicepietro et al. (2009) performed similar polarization analysis for the 2007 effusive eruption
and found the temporal change in polarization of seismic waves after the beginning of effusive eruption in February 2007. Quan
titative comparison between our data with their result will be a future study.

From this study, we confirmed the gradual increase in intensity of magmatic activity toward the beginning of effusive eruption
in early August. However, there was no distinctive change in the polarization of VLP pulses before the transition from repetitive
explosion to effusive eruption. This means that the location of magma in the conduit before the transition was almost stationary
The rapid increase in amplitude of low frequency signals a few days before the effusive eruption suggests the significant change
in the size of gas slug, magma pressure etc. towards the transition.

F—U— R X bR AL, GBI, A bR U, TA S TR A, 8 RS
Keywords: Stromboli volcano, transition process of volcanic eruption, Strombolian explosion, effusion eruption, very-long-
period signal
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a2 B 5 A LTEIEIC 79 2 ki

Small inflations prior to volcanic earthquakes at Azuma volcano, Japan

A 7 1
YAMAMOTO, Mare!*

VBRI R ARG AR

LGradual School of Science, Tohoku University

TEAITRABIC U 2 TR DAFEI IR ELS & 2 Wid i EASRERS K TS X 2 55Wrd X0 OfigsE, FHIIiE DA
HEXIMEEBOREICHERICEGT2EDTH2 L L BIC, MIAOBENIFRMEGBIOR, |CERBH) - EIREL
REERFIFEITEEALNTVA. LA > T, HEFEICH S IRAGERSOMA - BUALZE, AlLfEtEsE 7 m
YADHEDOI-DICHETH B EEAOND. ARKTIE, TOXD HHIERAE LIRAHRSOBHO U & DOBIHIFH
Ble LT, mEREIEMRREN TV 2 EZEINCET 2 MEETRE O I & NI HEER ISt U Te AR sR IS D
WTHRE 2T

B, HIEAMNIO LT 1k EIChiEd 25U kIITH b, EROZIIEEREXIIIS X > THKENS.
BILOKIEEENZ, KIUHEROH VRIS i d 5 B2 NE L« R —URIR EOKRIRFCHAELTE D, EidK
AKENITHE S AR EOWEFEZ LT H LTET. £z, BHEMEAIEEZ1T> TV 5 K/ UKADE M B
TlE, EHEONUEEE L & &I UMEME) - (CE R HIE - BahhE - N BIHEL & SR LIEIED A LT
B, EKEICBT B IMEFRIRDIFE « SHERBI T O ER EAVRREN T E /e, 2014401, HZLTIAILEH)
DIFFALOIKUN RSN, WUNa RS & & &1 TS OHETFEIOTERIEA D 5N, 20154 1 APANCE—H Y
72b 2007z A 5 RN R E 2 Rd L Ho Tk,

HELOKNTEE T, MEERAEICTS 2 WO AR ENI S NS T L2 <, s L iiAEEh DR
HZAEEEE S EDTH o 7eH, 201548 1 FH ORFFEIEHIEZ KO MRS « BIREOT — 2 & 3D TEE LIHIR,
HEEFEAERY 5 MO S RIEKIRBNIC [FI] U TR R IRMADMFIE S 5 T WS bk o7z, BIR DA 10 Tl
12, EIFEHMOHEEIINEETH 27, Bl NIz & CHERECEZ N T, 575 RS &z e L
TWILET ) V772 7o TehiR, T ORZRIIZHIEE ORI &I TH U7 UKIE FEREH 2km OTRIKCHAEL TV 5
T EARENTZ. TR - RO IIE, #80R U S e > RES GPSHHTIC X > THATIIIE TIRIBE N T
W B T - HREEE KOS HRORREMNCAIET 5. Th 5 ORRIE, KOE FERSICBO T RIcB T 25T
FEDNARERICTI O « HIEEFE 25 [ EHE T U, FRIAEIAEERA « BFRERN RS2 75 L7c 2 & D—D DI
WIGEE S A 5. F&, K - BIFREGLGHC B 2 B2 B L, RESOHEE - Bk FEffEa L L L b
NS DRI 2175 T & T, & Sl kilifEihE & A ERIAOHENER O B EENED & HiFEng.

HRE T AT, KT - KBTI OMEIE 7T — 2 2 S TWelEE X L.

F—T— Rk, Jolitimik, tERA:
Keywords: Volcanic earthquake, Volcanic fluids, Earthquake nucleation
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Brf kN1 L1 2014-2018FEME NGB OBEEEIC DV T
Eruptive activities of Aso Volcano, 2014-1015

KEWEY AR MEZ L, FNEL L& sl fHR !
OHKURA, Takahird* ;: UTSUGI, Mitsurd ; YOKOO, Akihiko! ; YOSHIKAWA, Shin' ; INOUE, HiI‘Oyuki1 ;
KAGIYAMA, Tsuneomit

RESRAA LS > 2 —
LAVL, Kyoto Univ.

PR A LD HESE— KT, 20144F 11 A FAIC 21LESRD L35 T BENDFE L, 20154 2 A BIE & BAGEE)
BHERE L TV 5, A TIRIENMICE 2B DFRIC BN T, e UTHIBRY BN X > TH SNSRI
DNT., TNEOMERBRNDG, &FH. TNFNOBMFEEIZMEINCREEZEINS FTETH 5,

Bffk AL ClE. 1989-1993ED R 7DD H 1994-954E1C T PMEHT IR /K IR KU DMHEICHELTZE
DD, FDRKIEPRIIREDFN TV Iz, 20004 11 A 5 HEF — OB TORBERDBHEIND X 51k Tz
W, AKIRE U TRIEGE D OIRENHL L Tz, D%, BRE O RO E & EIC, 20034 7 H, 200441 A,
20054F 4 AIC T /NIRRT DA Uz Z LT, MEEREADIE., B2 D EOMRBZM VIR L, 20114 5~6 H
12 T NBIRR MR N FEAE LTz T ORR. KIESIT DR EHR N G OB B LR IE T T, BNER L)L
21cHlE FiXsnie,

Bl A LB Tl 1993-2012F D/KAERIZIC K O, KOO Ak mDETHZ2H0 & T 2B E Ty
7zo 72721, 2008-2012F D% &I 2004-2008EDILMFED 6 HfEE TH O, COT LRETH RO IEEDICHE
ALTWVBERITBOHINZ R LTz, 200340 5 BEE Nz GPSEIIT & ARG ZEHNEZ 5N TV 5,

ZOD%., 2013 E 4 HX DGR E 00BN LIZUH Tz, TOT EITHIGT ikt yio A ACTIVE &l
(NTY =AW - EBRER) ICX DA 5N TV (20134F 5~9 H), 20134E 9 HIcld. HEEBIOERL L H A
HEOZHDMEHIE N, ZOERNTIEKOE FD T T 7 IRKGETORHRSEMENE Nz, Z LT, 20134 12 A
AN TRJE BEB M E ORI DR 21K E L7320, [FIREH (20134F 9 H~20144 1 H) i, H#i'F 250mILRDER
IKIEE D IEFETOENe R RENZEEDHREE NIz, F2, 20134 5 H~20144 1 A R 250m L% ¢ HLi it hn
MEMUZC EHDACTIVE K DIEZ 5N TV,

20134F 12 A i B S E OIREN U UENER L )VD 2105 [ & EiIF BNz, T OMEIOIRIEIE 20144F
1H2HICAR L. ZOBICHES 1 MOEI/INKELDBIW S EABERETINC X O ERENTWS, INKILOTERK & [
R BB ORI ZAEMNINE > 72, Z LT, 1 A, ERBMEIOERLZ & & 7% 5 HFRZEh s n, %
DB IR OIR U THELE,  3H 12HICEEANER LNV LIS RIFB5NTE DD, 6 AICIZAE
THGRGIE A (ERPEHD) DMAE D, 7HIKIE. 3EIEDOZ T ZIRIGEDRENFEE L, RESE—KODBEED (K
D Areeidk Uiz,

20144F 7 ALIRRICIZE T B2 13 T HEED GPSEAR THU MBI E Mg, EEIIAMEI ORIES X CFEHEN
20144 8 A BIRRICKE L I o Tz TOERAMEIDOFEEIX. KED/IKILOWEZ(LE KWRGZ LT, KB,
ENER L)V 8 H 30 HIC 215 EIF 5N T3,

Z LT, 10H 20 HYRHIC I E S AMEI O HRiE D BEHIBGA LIS R AR & 72 0 . R 2 Bhomifesmdh (G5 1 fEpE))
OYRIEE AR Uz, AR AR E O SN S 2 R 2L DM X ks, 11 H 25 HOE A E M Z 7z,

WEARTD 9 H LA ER%D ACTIVE BHIORERZLEANRD & A SR 100~150m O T L i L 7z
EEZBND, TORERSTOHEHZIZCNETORRTIREINTE ST, COMEZbE X UG DOZ L &
M NHAENRFE L OBIMRZI S MICT B T eSS BOMRGIED—DTH %,

SR DORENIEENE flE 80FEDE D L [Akk, HHEH XM DDKEH & A a2 R REN TR O 5., JKHE
HIC & &7 5 FREEGMEREOE A, A ha 2Ry XIS & &7 5 ERIAEB G EMBIHIE N TS, 20154 2
HEEE ERUMEL. 5 1 MBI ORIEE KEWIREEDFIOTED .. GPSOEFRIIHTOREN MG L T\ 5, 5H%D
NUFEENZTEH L T BENH A S,

F—T—F: FlfkAiL, 2014mk
Keywords: Aso Volcano, Eruption in 2014
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Bl ik A LiHR S 2014~ 20155ERE K OHERS & i H Y GER)

Preliminary report on sequence and deposits of the 2014-2015 eruption of Nakadak
crater, Aso Volcano, Japan

wERELY FalER2 ME S
MIYABUCHI, Yasuo'* ; GESHI, Nobud ; YOKOO, Akihiko?

VREAKRZABE AR, 2 BB S WG - AILRFZEEIRY, 3 SRR E G AR
IFaculty of Education, Kumamoto UniversifGeological Survey of Japan, AlISTGraduate School of Science, Kyoto Univer-
Sity

Fafgk L Tld, 20144F 1 ALIRE, #ERID I < /NGRS STz, 11 H 25 HICAKSH R BTG\ &
BATL, 2 H 1 HESRICBW T ZOiEhd#ki T, —#HOMEENC K > THEAOOR BT 2 & Uz itk g )
MHERE L TV 5. B S AR DA E % LIRTHD S KON ORI YN T 2 BIERE 217> TV 3D, &
RETETEEEZANY NTHS 2014F 11 H 25 H~29H & 12 H 9 H~11 HOWENIEE) L YN OWTHE T 5.

20144 11 H 25 H~29 HIC I TOVEE TLEH N IO BN 3 7z % BEA LR iR B 0 5 S AT 36 K UK I=RTH
i (FEKITOHTTHI 30 km) O—IIS U COFIPH TREIKDER S Nz, EELOEEBYIREICK S L, TOAXRV D
NIPRIEHES 1D SEGMEFE RO 2 DO TR E > THOHA L TWe. &5 ULzafild, 11H 25 H 15k
ToEmN (FEE~ILrE) 3L O 25 H 16K~27 H 17HEE cofam (Beicdh) LML T\, £z, JLHFImiC
ERORZLNMTBHEEADH D, T 27 H 18F~29 HAHE TORBME (BEICHA~MEE) ICX3EDEEZH
N3. 11 H 29 HF DK LEFEFHE T, Bl SEflic i TOXORFICE N TIES 4~5 cm ORE Y1 BI%E
TN, RMIIIRAZEIOCcmMEEDRED I WA 7HEEL TWiz (BHIC 11 A 26 H 13IRFELIRE 27 HEHIC U
THEHD A, BEHPIO K EIIY A XD RE~BEHREOD NI TH B, mfl KI5 TIE 40 kg/n? FEEE DK LK DOHERS
MO LNz, KIIKOZFHEEFHDFHOEmE L HE L OGNS, 11H 25 H~29 HICHEH L7z kLK D& Id# 15
HEeEI N

20144F 12 H 9 H~11 HIZ T Tk A1)V T 5 58I £ TAILIRZ RS B 378D 3RS 5Ntz Fokiliidsh

T LA SILA WA E A ANDR R EED S NZH, HHYIO FRIEFEE SN mT 2K THS. Thl, 12
H959Eﬁ6&kbﬁf@ﬁw%ﬁﬂ@ GERZTTbDEEZ NS, FO%, 12H 10HIEHE, 11 HIiZEimEny
HEBELTED, T L &3 MUKOD A EFML TV, 12 H 10 HOFE THES 1 ARSI OB R AHE T
359 2.7 kg/n?, ESITPEAAN 1.2 kmBEN 7z 1L BIESHET K 2 kg/m? OFEIKDSHER S Nz, KR O L E BRI
HEEEELEDOBEFREND, TOARNY MCXBNUKOREIZH 7 N> EfEEIN. 12 9 H~11 HOFHIC X
BRI ORI A ZADKIKTH M, A3) 7EMUBOBHEED SNz, Ok IErE~ gk
[ CHRETH 20, (L LAGEAICEFAELTHD, PEHE LKONSEIEN 4km L TEHT 5 EMNTE .
N LgE S 1O PR IC BT 2 2 1F EORETHER L T, kIIh SR IEN 1.2 kmih 7z
(L PR TERE 3~4emiCiET B A0V PHMERENT-. T ORI Uk kLR Ak Oh 5 rEiE AT Bz & -

THMLTEY, AV T7O0HEZNEFMLTWVBA, A3V 7 OEKKFEO MG LIt i chs. o
ﬁﬁf%&bkkM%@#%k&<%@thﬂU/T%D TR ET EEHMES ATV EONREZN, £z,
PN TR EBEDN DO SN TR IS A > T2 L E BRI N, mAKDEDDELRIE 45 cmidEL Tz,

20144E 11 H 25 H~29 HHB XU 12 H 9 H~11 HOIEH THEH Lz I iZ BOEF DR B EEN S D, HK
IO KGR EBED SEEERTZRIEA LT AR TH 5. REPIO 11 A 25 H~26 HEIcmH Lz kiLpkHic
S b DMEATERBE IS AR FINEZh-> 120, 12 H 9 H~11 HAILIR CTIEBERDOYER A S ARk FDEEHH 5 i i
LU TWi, HSARFOIEREL UTIE, BaHS AR TEREZmARE, B85 ATEATY 7ENREZNWESICHZ 5.
F e, OSRGOS AD—ERICIZ, RO~ 7 <5 [ EHIE SN TR NIHERO TS A/ L —DF
LB ENT-.

PR N LA IC 350 % 20144 11 A 25 H LA OGS, 5 1 KOEDOIZIFHIRATICIER X NIz EEE 20~30 miLEE
@Aﬂ(m%ﬁkioflmkﬂaﬁ%)b%kMV%%ﬁ%kM&?éF@A%E%&waé# %K%EXSUT
Bk LA 3 X oy R RS FRIRICHEE LTV, JiEOARRNZIGEEITH % 1989~19904EDIE K Tl
BENBHEAD 5 A b VR NENCES E TR ADHMZE L TWA. —J7, ShlOMEHTIXEABHBEZRD S A k
0 R NEADRDENT-C ENKERFMTHS.

F—U— R gkl i, PRI, A B 2R K TE )
Keywords: Aso Volcano, Nakadake, ash eruption, strombolian eruption, eruption deposits
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Bf gk b i 2014-2018F K (LK D ELEl O 2E L
Temporal color variations of volcanic ashes from Aso Nakadake 2014-2015

EWOREE T PRl ER T BE SO i akT !
MIYAGI, Isoji 1* ; GESHI, Nobud ; HOSHIZUMI, Hided' ; YAMASAKI, Seiko?

L PESERANRR BT - MBS S > X —
!Geological Survey of Japan, AIST

*EF A PTERPEOE AT, 20144 11 H 25 Hh SEMGEEIDEFICR D, KR Z RS % g >,
HREAU A2 IRINICE BIF2 A b 2 RY KEADHENTH D (20154 2 A 10 HIERAE), #Hififa~ 7 <tk z5H
BICAFIT BT LHNEETHS. AW TIEIGETEHBS X CEMEANICB T 2~ 7 < DRK - Bt 7 0t XD L%
9 5 HINT, AlfkomaRiciEE Lk,

KBINA K KILIRDHIRIESY (39 b YA X B W ZNLLT) 27K & O 77 Uz T tE] (Minolta SPAD-503)
THIE Lz, 51T, —EBOREHS DWW T EiD VI 7o MR 7 (K7 0.25-0.5mmyz BEESFLEA THI 30 kb L7z & D
WXL THODUEZTTR o Tz, AHIERHRITE CIE(1976)D Lraxb+(aZEf THET 5.

FAER A ALK DHIRI KT D axfill (77 E DIREE) I IERE SRR LB E Nz (Fig 1), KRMICIE, BIgUHm
DOHDIT affilE K E L, ZNLBIIRELANSHAD TS EIICRA%. BIRICiE, 20144 11 H 25 HA 5
12 H 4 HEITDT T axfllE KIERE (0.3— 6.7), 12 A 24 HICH U TKRIENR (6.7~ 1.7), 12 A 27 HEIT/MT THHE (1.7
—2.5), 20154 1 A 14 HIcHuU) (2.5 0.6), 1 H 16 HIZH I THEE (0.6— 1.5), 1 H 19 HIZHF TIRA KT (1.5—
1.2) ZULT1H28HICIEME (1.2— 1.6) L7z, UK UKILIKDMRIE &, MBI D a«fiihd 11 H 25 HIN S
12 A 4 HEICOT TRIBICHEIM U7z 2 & LI, BT O afifild 0.94(2014 11 H 29 H) »'5 0.44(12H 3 H) N
KFL7%.

*EZ Kk KIPROEFE, KUK EE NS B D2 K RS (B - 3E, 2002 ki), Bk K5t
(Miyagi et al., 1999; Geochem. JK Mg 5. WL, LREOZEKZI DAL LIREMETT 2720, SnZEiEtTE%
1F R (300°C?) AHERIZIR S NG, ZFDiz8, MWERENIC BT % ALk FORBEAERNE L& RSN A E IR K 01
B UCHERINICK T 2. —75BUKERIC K 2 BILIEZEEDRA LIRWAGEN D, BFtETO~< 7 <Iicexf LTI D155,
ZD78, KILKOHIKIRL 7O EFIIEREDOWRE 2, K I-MAR FOGRIEEHaT O~ 7 < OBLIREZ Kk % L&
Z5% (E -, 2010 ‘kil). 20144 11 HEMD S 12 H EANS T TR DAIRL K 2 DR LR 7R i\ & Z b L,
TR B IR e 7R B & 2 0 U 7B, WEIRE D B LR 5 OETE~ < e O hinz K
LU TV ERIRTE . 12 AAaILIBEO X LKICIEFEE U T 380 75 AR 7N 2 & (>40%) B £ N5 12D
P EIRIZ RS NS, & AR D adiidEWMEZHER L T 5728, BIFE &E > TEIERED @R TRV
m, &2WIFEENTONLUPK T OM b ZBHE T 2 5D AN Z X LOIFENREENS.

*iffEik BARHREUC BTz > T, SGITHB X TR AL > 2 — Dt 172wz 2 vz,

F—T— R Bgk, i, dalipk, @, B_1L, 1R
Keywords: Aso, Nakadake, volcanic ash, color, oxidation, temperature
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Bf gk HH - 20144 11 H LARF O oD ' A4 2 F R K
Petrographic description of volcanic products from Aso Nakadake, November 2014 anc
later

Eorrh FIE b B0 R L k21l ST L R ket 3 kR SoRE 4 AR HE 2
HASENAKA, Toshiaki* ; ISOBE, Hirosht ; SUGIYAMA, Fumiko! ; NAGATA, Koki?® ; NAGAMATSU, Yoshizumf* ;
MORI, Yasusht

VREARER AR F AR AR, 2 AL UNTNZ EARSE - RS e, 3 Bk > A R — 7 HEit s, 4 RRATIEX
IGraduate School of Science & Technology, Kumamoto Univer&ititakyushu Museum of Natural History & Human History,
3Aso Geopark Promotion CouncflKita-ku, Kumamoto City

Pl 20144F 11 H 25 HIC A OV 7 Z 1S < VWK Z LTz, SRIOBKIZHENAT—YTA MariRyU R
DR E 72 T EWVRHMET, 11H 26 HE?27 HITIXERRRA 30cmD A ) 7 2 KAt Uz, 11 H 27 HIC
N TEE SN AT 7 & AILKD S ARG S AL 2 S 5.

AF LI 5emBED ATV 7 OFMET FORIE, ZILET, HKEOXIUICEH, TNONAVICELTED, K
TR DA CREICHES, BB X OCAENRONz. BERIEY), MBS & BICHEDODMALAA, HREA, &
EAZEGE. EOICRIGBERORTHANSZ TS, BB Y A RORERTEMZ DI ET. AiTRER
DH T AWNKE 28D, NAT7aE) T 1w 7R RT. 2EEEDHORE, MgOo WP anWEREEZIIIETH
LT ehbholz. RO TZDITKOILFE TERE T Nz 1989FEEHD X aY) Tl &itd#, 7Lz, ThSdaZ2{ET
BB, SREEDOZ ) TiREHC RS E&iEh00in <, KiaRLhAEL TWiwy. BEREEY, MEERSIRYIc i
HIEDMWAS Afr, BiRiG, BEAZZT. RISGZR ORI EAOBE, HEts 205 4 XDOAREHIEY) 253 i
FE. PHEAOHRIIEIHBWIRHEZ RTEDONH D, REBWVIEAT T ANED TS, GG A V2 —Y—%)VH
WERL, 4705414 FLBEETIANEDS. MgO WV iEWLRETHS.

NIRRT 11 H 27 HICBEE I N RIS A S Af, BRNEG, RIEAZ SR, B LU hicidpaEa it
ENEhot. BIEAOFICIEHAVIREHEZ RT LDV EEENT W, SIS OEHRDE Uz dalis
F&ZBHLENTZ. FELTWEEDRDEhoTz. SREMEE LA 7 ORI ShizigEtal o AR e &%
NTVEIEIDEL, BEOHI AR HZ20EYA 7054 hEESAIERNE BRI N, Hilttx kg
FTHRSELELIAER, SR e 0w ohFEN TV,

=5 (2009 X AIIVT IS, HYCKOIERECIGE Lo~ 7 2 R2EHR, Ve EMNEL 2 7 D
TNN—TCnE Lz, SR LAY 7ikiEZF N o D5 bD 7L —7 VI (RUTHGD A S A BRHG 2 S ?
TREERILE) ICEENS. IL— VI OKLEEFRICHE, &E, HEE HEE, KERCIEL, HaEAO
St FE ORI AR HEBWIROREADREIMCBIR I NS, SREBIR LX) 7N ENTIIH 2D, K
I E R ORI ONED SN, HEWVIROPEAIZZEDSNT, KUKk FICDRRD SNz, kDAL H
VOB PRI, DI ENAY T 4 v IR EBIICIFEET AT oIV I IRBODIKINT B <Y
SRR ETIVEEZ L, FHADAEETH S.

F—=T— R Bk, i, B, ARG, (EAARE AR

Keywords: Aso volcano, Nakadake, eruption, petrographic description, chemical composition
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Brf ek AL LI D K 1A B 70 5 AN D ARSI 5 Al 77 AR ZEAE

Variation of volcanic gas composition during transition from crater lake activity to erup-
tion at Aso volcano, Japan

Gl & PRl ERY E 2 mR !
SHINOHARA, Hiroshi* ; GESHI, Nobud ; YOKOO, Akihiko? ; KAZAHAYA, Ryunosuke'

VRERSWE, TEMTE - ALEZEERET, 2 BERAREE B AT SR
1Geological Survey of Japan, AlSiGraduate School of Science, Kyoto University

B[RO LA B — N NG R RRCIEKE (B2 E D) ZIERLTEO . KEOMm,» 5T N Tuw 2 KA
A D & FE A CTRED ERRME S D S U E N TV B EST AR HEIZEL T05, Bilggkilid 2013 DFHM 5
NI OAEFED D IED . 2013FERIIKIZIZ NI DN, BIROAIA R BT % ML — kOO HRICA T
Tzo Z D% 20144 11 HiCHhYAALIC B W THEGEEIDEE O . DU & X s a2 R ) READE D IRENT
W5, Fiald, 2003EABSEIEETAIESE 2 VG T2 £ D RO ETRES LD 5 M S 5 KA AR O Z DR L
HELTE R, e, BAFELIEEE A CLK) &I ENT LT ZHKOERLAET S ENTE
DT, TNEDRRZHET 2 L L EIC, BIEE D OIEHN SHENICEZBETO, KA ADMIGEREDOZEIC DO
THETZ1T9

NETAMNEZBICTFAET 2D A 2B OfATIC D X | KOWIAH A & SRS H A ZF N F R R R 72
FOM, Wi~ 7 ZXZ21HE UTEK L. BEEDE FOBKRICEBT B0 THEIEEZZ T TN5 T
TIE L T&E Tz FRT, KW A1E CO2/SO2=F2E DIRNMEZFRFODITH L, EildfkilE CO2/S02=8 D E M E
RS, T RAD SO20—HHBIUKRTHRESNIERICEI AL LTHREENZ, EfRLTERR, LY
L. 2013FLIFDGZIZE D DA/ T 2014 F DAL E T, BIEE D BXUGIZE D HME LB OB fLA 5L
HE NS A AEEIC CO2/SO2=HEE DR MEZFFODICH L., EiiE&E CO2/SO2=5E D\ Ml A it Lt T
Teo RRT, KL Z2 8N i 9 2 IR R O K LA AR E CO2/S02=1TdH %728, T DM EVKZR TDIHID
EREEFEZICIL, XTI SHRIBENTHAHRZDEDTH S LHEEI NG, TOHEFIKENEWHE Nz
NIAT AR BHEE X 315 AT AR D BT OFEERREZIEH 1000°CTH O . fHED 7RI RN L Z2iERT %, T
WXt U, raBED NI AR BHEE S N5 B OFHRRE, BREDLEMTE 500°CLLETH D, BIREOHM
ERICIT B TR 950 CICEE L Tz, ZDTRFREDNKILA A E < 7= 6 RIS BRSPS IGHIOR B2 T
WBEDD, FHEGTRIIEC TV ARV EHREINS, TNHORERIE. 1) kOhRLISHEBE NS LA X L FEE
KINAZZZFNENI T SR E NI AR Z R L TO R EE SRR OH, KU 2) Zhzhokl
A ABHGEATIZG T2 £ O ZERHHD S XIHICE S £ THE LI RVEINRE I NS, FERXLDEZE D Tl
KINEHERYINC it s R 7= H 2 F5 D H S Ak & EN T3 (Miyabuchi and Terada, 2009 F 7z, 572 % b @
THT % T HEOEHEY N & FEENH S AR FHREDN S T 5., KIOHE FEERICBW AR~ 750kl
HAABHDNEC TOEHENREENT NS, KU ABHEICEE L ZEDN A S N 0nEREE, KLRDERBE N
NI RERERTARL< 27 DIF(E L B AN TH 5,

F—T— R KA A, KRITH, B Bkl

Keywords: Volcanic gas, Crater lake, eruption, Aso volcano
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B?ﬁ*ﬂJb«.ioH%Eﬂiﬁﬁ%ﬂ@ﬁ*&éﬁ'ﬁﬁf RIS H 5 5 BRERZ2L

Step-wise temporal change in the frequency-amplitude distribution of volcanic long pe-
riod tremors at Aso volcano

SR AE T /N —RC?  ETH PR 2 ER TR 2 AT A 2
SANDANBATA, Osamu* ; OBARA, Kazushigé ; MAEDA, Takutd® ; TAKAGI, Ryota? ; SATAKE, Keniji?

LHOURSE AR 2R SRR R R AR I, 2 G UR AR 2l
!Department of Earth and Planetary Science, University of Tokgarthquake Research Institute, The University of Tokyo

FUIC

O PTRRLSHEC A LA R DR LTV B, ENTEARUREINALTSH %, FHCE 1570 B EIMEIE ik
A OBRTH D, KOE FMRHED T F v ZIROIMENTRICIBNT, HARKIKE & DEiRO LA & K
DOBUKI SN E | EHE T T ESEELD, MUMEFA L JGERE L O BLERIC K Db b, 75 v 7RO NGEDE A IRE) 7%
LTI lick->T, ERAMPMEMDARET R EMAHLSMCENTWS. SEFEALIE, 20144F 11 H 25HO A Fa YR
D A SR 3EMOERAMEI O Z T2 > L, ZTOMEEFHPRRMICFHZLLTWwa T ExERB L.

EEAMEhEst=21 >

9, EBEOIARHEHIEERRCEROIRIEAH R 2 -V TRl L S O EBJEIAME Zz M L, BFRERTT> 72, BESE
RRERARBF LT O )L R BT F-netd 5 B, JuUNHYT 7 B TRiErE N7z 20114 10 A¥IAIA S 20144 12 H
X T ENE O DA Z VY, LURO X S R HELEIC X o ChgEkiLZ IR & 3 % B AME) 2 [maic i
WU, £, FRELISEOER (N TMCP 8HlAIC BV T 10- 20 O T o\ — TIRIEAHUS & 75 2 I RED S
5, BEZEZ % EOZMENE S U TRH LTz, mu BWEMRERRICDOWVT, Fm@ﬁﬁ%@&ﬁﬁ%ﬁ%ﬁ%h%
PR R RS, MIAHEEZ 3.5km/sIcIRE LT )y Ry —FICK D BRZPGE L. 7Yy RY—FIc & D IR
MAZ TCHIATEERD S B, ZOHATA R AP YA BRI HEE & NIz RE 7 flik LoD B ME) & L Tk
FEFICIEER L 7z,

M X N MENEENE, 2014 OEMICHIE LU TEIMICEL T 27D RS S Nz, £9, 2014ED 8 H T A TR,
LN ERIAMEND FET 2 T R H o 7208,  LHIRIER R AR 72, 20144F 8 A MAILIRICTRENA S
ERIEL, BOMENE AR O ORKIREO 2087 AZE IR L, BREEMICIRIEL NV ER L. Z0%EED
RIS L)V OMENDWR N HEE L TWizAY, 11H 25 HO X kR REAOFK) 3 BEFIETIC IFIRIE LWk E <
KR LU, EAERICIEHCIRIEO R E RMEINERE Lzh, ZOIRIE LIV AD 5, 6 HEBRIIZEHMITIK R L.
ITRTOWTEEF 65,942R D EFIAMEN 2 UizhY, 2D 55 98.2% (64,786(f) HMEARE{E 123 HICHE L.

FRRRBEE 045 & Z DR 2L

T HICFEL L EFAMENEEI O Z N2 7%, EFRAMB ORI Mz iiXiz. A5 TlE, 201448
H L&D Rk OB AME O S8 %, ERENRIRIEL ~X)VOZbe 11 H 25 HO X ha iRy gk & U1 5D
OFWHARNC /Y EI L, SHARNC I 2 RS Rz sk Tz, ZOE, (1) BARTO 3 DOMARIF W I NG 8807
7RG h, FHORIE R r — VDB BRI 22 &, (2) HEAEEZD 5, 6 HEE—BFCANF RS FZ R T
&, (3) ZOBOWIM T, BUERSHZ LRI ENbhoT.

TNE TOEBONITIBT 2 KILEME) O FIREHISEE 75340 2 T2 T, APEE) O FRARRSEE 0 A E A
FIRAM XD BIEBL NV /RT T EDEREINTED, ZORMBINIRIE A7 —)ViZIGED~ 7 < HGIRO Y
A RCFRT B EEZLNT W, L L, AT, Bk Lo EEHME ORBIIRE X r—vik, BRFSEMICZt
L, E5ICA P yRY AT K > TRMAIRIR A 77— IV geb N LW\ ERZ 2R T L DHID TH S MIC
Tolz. TOXSEERIAMERNGEEIORZ LI, BIERLE T OXGELEVKROIREEOZ IS EHEHZICBEHEL T\ 5 & &
Z5N5 18, EFEME)IORERISEE S/ ORRINHER 23R % 2 Lick b, PRl M LEA TN DRA % Al HE
Wb 3 EARENT-.

F—=T— RKUTEE), RFEAMED, BRI 46, A a2 R K

Keywords: Frequency-amplitude distribution, Volcanic tremor, Long period tremor, Strombolian eruption
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L5 & SR A 1 B D < IRk 2014 K DO HERS _ _
Eruption sequence of Ontake-san (Ontake Volcano) 2014 eruption, based on the imag

and the field survey.

Ko TRRRS s AR 7825 2 PR BT 3 ; BT R 3 A ST L AT R CE 4 ANER RE S IREF N6

f1% HEG 7

OIKAWA, Teruki* ; YOSHIMOTO, Mitsuhir@ ; NAKADA, Setsuy& ; MAENO, Fukasht ; ISHIZUKA, Yoshihiro' ;
TAKESHITA, Yoshihira* ; KOMORI, Jiro® ; SHIMANO, Taketd ; ISHIMINE, Yasuhird

LREREHIE TR - A LBZEEREY, 2 AR E I RIEERESET, 3 SRR SAHERRIESEAT, ¢ (SINRABEE AR, B A nUT ORI
T A T2, ¢ WRER A REREATR, 7 EN ORI R AR R e S T T

LGSJ/AIST 2Mount Fuji Research Institute, Yamanashi Prefectural GovernrigRt, Univ. Tokyo,*Education, Shinshu Univ.,
Teikyo Heisei Univ.,5Social and Environmental, Tokoha UnivDepartment of Health Crisis Management, National Institute
of Public Health

gL 20144 OHERS 2, LT 2 B b T2 Bt s, (LI NERBREFEAOB D HE & HbE TRAIHRE Sh
2EHE, ETAR EOMGEREDEHDE TR .

20144FRELAETD, wiJkE LTI, HUTOIIEA A R, (WNEBEFREZED, KT < X 9 SESIGEBI O AL M 7T
WA AR EIERD S NG - T2, AT, 11K 52 0EIC RERSE R IFEE U, AL, SANEHTRAAN O X1
SFAL, ZOHBEMDNKIAMBIN Tz, BAFEE & RIRFTARGRO AR (kY —2) DAL, KO Sl ks
JFID ANKY 2km, JEdEH] Gfgeam) N 1.5km Bl ONT 725 A1) A~ 1km, 6l (— /7 #510) %) 600m
Fntz., WS S APHRISEREIRE L EPHLENTH S, KFHROIRER, Sk Eh 5 IUTEMN T T 100°ClE
HBZIWEEZSNDD, BANCKOEDRHOZ 5 Th5. KFHROFE L ER 50em&E B2 2 WA M UTEHICE D Z
FVEMN, 12:2081ICEEAE NSV EL > TED, RAIKENMELGZ>TWwolz. LAL, 12:35CTATE K
M H AL 1km O =/ I E TET ZWEAME D Tz, KIRHEREY) 72 5 D WA O YK 7% 8 2 S £ IR WVIRAET
Hoteh, Vi e 1220 SRMDIE FAREE o7z, KBTS D EZFDAEMEENRA LRz, F0D14,
16:00EED S HIERAR DX OH 5 IEERNH LIz SN\ —ILAHEN T > TV B DD HEE DB ED 55 ARN 5.

T DX EENOHR BN S, ROX S HEAHERETIVNEZ SN, 1) BUKBFONLEZEDT Tv Y a7
K OGRETIRE L7785 ) DA - 158, 2) ZORRIC K D EFORSZIREL, TNEREZRICEE AR E
U O DOHENKPHRE LTI, 3) BWERZIE NS ERENREL Ko D R, E Uin 2 728 Tk7&
KHVKIEE TR OER, 4) RBICT T vy 27850k D & 5h - T2BUKDVITH S RS,

INTERAERE, AL 2 IS LR A B 7 — L o0 | LTEHA F— LhY 20144F 11 H 8 HEMi L7z, 1LTEHS
TOEHYDEZIIHRA 35ecmTH > 72h, BEANERIZFATIC SOmBEDEIICELRE ADoK d THA.
NIRRT om KO 22 < 515, W2 k8 Lz EEXLREN 550, BEZEMFICRkELEkTS.
NSO S, INEHROBEHEYIF AR E UCGEREE L TEONKIBY TH 5 L HME NS, R TEREAIE, &
T emAkDEDONEHH D, 30- 20 cm KD IF A I SILITANC 1.3 kmE TREEL TWz. &, #adid, ki
MHIFAOEERANE L HEN TS, KUAARIZE DL AL AT ADUEMNIERA TV, B S EEME
DIKIEMHHARMICIE D T2 &, HTAR FROBIOBNMMEX CO DIKETH >/ LR EMN S, HkiE—7 A
VUERTE->TE, AOLSEUKDPBNE L TWEzEEZ SENS.

F—U— R g, i, BAGHERS, IS, M E HLD A
Keywords: Ontakesan, Ontake Volcano, eruption sequence, recording images, interviews
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sk LD 201 44ERE NI 3BUT B NS B D BUEHIWFZE _
Numerical Study of Clast Transport of 2014 Ontake Eruption, Japan

WA R e B2 2 ke BEE S EAR FOR L B i 1 Lk R
TSUNEMATSU, Kaé* ; KANEKO, Takayuk? ; ISHIMINE, Yasuhird ; YOSHIMOTO, Mitsuhird ;
FUJII, Toshitsugli ; YAMAOKA, Koshun*

UBR R L REARFZET, 2 SRGUR AT A LN T I e HERE & > 22—, 3 [ ORI PR A R A R P BRI E
B, 4 Al R R AR AR ER B AR

'Mount Fuji Research Institute, Yamanashi Prefectural Government, Jagarth Research Institute, University of Tokyo,
Japan?National Institute of Public Health, JapaiGraduate School of Envrionmental Studies, Nagoya University

LD 2014 IS BT E Nz LSO K NI 31 2 EH R -SSHERE DR DS 75 £ % BUErNCH#HEE LTz
RIS DV THERETTI . 201450 9 H 27 HICFAE LT/KZEGEA T 574050 T 5N, 6 HDITOITTMNE
oo T, TLESNTDS B 55413 —MRIICE G ETHEN S NLIEID Y57 C LIC X BBEETH >
TERBNTWVWS, AMETIEEUEY 2 2 L— 3 > & KIIEROHR DA S AIAVK N S E N IR O &
OUEREIRF O T3V F—7x ERHEE LTz, BUHE T IVCIZEROK 720, R TRTOEEE ZEETE 2 E7 )V EFH
L. (V) 52z e, QMWK > T HhEE EIFSNs5E. 3) 7T A Mo ThiFh i E s
B0 3DDGEEEZCH AR, HREERLET AR EZBS LEDLETEZS L. R)DHENE > L HHEN
THsEHEEINDS, FHETIE, NN EHT SRR IFT 2RIV F—DREIRZNCE > THREI NS HEDOK
FEIRLICDVTEHHERLUIED, TOEXS HRIIZIEY 2 IV X —OVERCSRMENA DN 5 Tz & & OB X I DR EIC B HATD
ZEMHFEN S,

F—T— R BUEE TV, B, KILESE, W, s, & b2 —
Keywords: Numerical Model, Hazard mitigation, Volcanic clast, Ontake, Shelter
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R E T IVIC K BRI 20L44EIE N T O KIS SR HEE Daldr _
Theoretical Analysis on the Conditions for Generating Pyroclastic Density Current during
2014 Eruption of Ontake Volcano

iz BEG oo NI kst 2 5 7R3
ISHIMINE, Yasuhird* ; OIKAWA, Teruki? ; YOSHIMOTO, Mitsuhird’

VENT AR ERIRRIEERE, 2 SRR ST, ® 1 LAURE T IR AT
INational Institute of Public HealtfNational Institute of Advanced Industrial Science and Technoléigygunt Fuji Research
Institute, Yamanashi Prefectural Govenment

FH7 5w 7 AN 8L 7 NV — LSBT 2 @ H —XcDRD €TV ERWT, IR KRR E 5 K ER
DFEZMEHEE T B ERER U, 20144 9 FITHA U753t LB U CRET LIeRE SR 2R LT %, 201449
H 27 ENCHst L TRA Ul i Tld, FAEBERICHEH U 72D RS U C. AR & x> TIUEICih - T RIS
NRo72C &N, EIASEEDRE LRI A TICHEREINTVS, TOXD BIRZD VI, FISHEED S LKz
SE BN Uz FEIALD 1979FEME N L IEHIRINTH D 2 DDMENMICIE, FAERFDZZFITH S HhOE N H - Tz
TENTFREENS, T T, EESHNUEED R SIR 2 BV 2@ YN R T 27 DICRE LTIF T Ty 7 AW
B9 2ELR 7V — LSBT 2 EH OB ET IV EFIF LT, BEREDERE T 2B OV TRET LTz, 7
ORGSR, KEPERD 133 & KCE _ETOREOREICEEFI L, KD 5 OREEDOREHEE D 2/3 /5 5 IR ODEE
ICIBUT B & K DIRE 720D 213 FIC LIS 2 EBDREL H B L., ZEICEATZ IV —LHEREI L k&
D, KRN REELRT L KRBT EREL T ENTE T, TOMBEEMEBLOBNICHEHT S &, PIHRENKEH >
T2 EMKPEROFEICRKELSFG LI EMHERIE NS, HE%R5, BIAEICK > T, 19794FME A & 20144 DM
NIRRT B ISR IR E RARN RN T EAVREN TV S, SHIOEN T 19794FE DA & 137
5K S KODER S NIZERICRE KEEFADNREELTWS T Eh DS, M, KEDOFHBOEERZHHE L T
BEIAALTVBABEENMER SN TV S 2D TH S,

F—T— R gL, AL, AR, BTV
Keywords: Ontake volcano, eruption column collapse, pyroclastic density current, integral model
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2014 FE 5k LIME AU 5 HEE TR ) O RFZE R R

Spatial temporal evolution of seismicity before and after the 2014 phreatic eruption of
Mount Ontake

IO BORER Y SEI AL lirp L i AR Y (S —B0 L KRS fd RR L B & 1
KATO, Aitaro'* ; TERAKAWA, Toshiko' ; YAMANAKA, Yoshiko ! ; MAEDA, Yuta! ; HORIKAWA, Shinichiro! ;
MATSUHIRO, Kenjiro' ; OKUDA, Takashi

LA R AR AR AR

LGraduate School of Environmental Studies, Nagoya University

On 27 September, 2014, Mount Ontake caused a phreatic explosion, spraying ash, gas and debris on the surrounding are
The height of the ash column reached around 7000 m. Earthquake catalog constructed routinely shows that a micro-seismici
(Magnitude<1.0) beneath the summit sharply increased around two weeks before the eruption. However, the preparation stag
of the phreatic eruption is not well constrained. In order to understand the physical process associated with the phreatic eruptio
we relocated earthquakes including two low-frequency earthquakes beneath the summit using double differential travel time
extracted from waveform cross-correlation method, and revealed a spatial and temporal evolution of seismicity applying the
matched filter technique to continuous waveform data from 23 August to 30 September, 2014.

The relocated hypocenters aligned along a vertically dipping plane, oriented to NWN-SES. The size of the vertical plane was
approximately 0.5 km length and 1 km width. The distribution of hypocenters well matched with alignments of volcanic vents
identified by remote sensing images (GSI). Earthquakes before the eruption were tightly clustered and located at relatively dee
depths. In contrast, earthquakes after the eruption occurred at depths shallower than the preceding seismicity by around 0.5 ki
The vertical alignment of hypocenters implies an intrusion of vapor/gas into volcanic vents near the summit.

Using these relocated hypocenters as template events, we searched similar waveforms to the template events from continuc
waveform data. The total number of the newly detected events was greater than 2600. The newly detected seismicity initiate
from the end of August and gradually increased to the middle of September, 2014. Following this phase, the seismicity had a pec
on the middle of September, and kept the relatively high rate, while slightly decaying. The number of low-frequency earthquakes
increased, having a delay of about 5 days from the peak of regular earthquakes. About ten minutes prior to the eruptior
the hypocenters migrated to shallower depths and expanded to both NWN and to SES directions, accompanying with typice
volcanic tremors. The amplitudes of volcanic tremors increased at an accelerated rate before the eruption. These observatio
suggest that pressurized vapor/gas rapidly intruded into shallow conduits during final ten minutes, resulting in the 2014 phreati
eruption.
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20 LAEREARR LM 1 5 B X ) = X LR DI ZE (b
Temporal changes in earthquake focal mechanism solutions following the 2014 eruptior

of the Mt. Ontake volcano

SEIN Y b BORER L lirp - b mi AR Y (S —B0 L KRS (T RR L B &
TERAKAWA, Toshiko'* ; KATO, Aitaro! ; YAMANAKA, Yoshiko ! ; MAEDA, Yuta! ; HORIKAWA, Shinichiro' ;
MATSUHIRO, Kenijiro' ; OKUDA, Takash’r

VR ERE - BRETENTER

IGraduate School of Environmental Studies, Nagoya University

201449 A 27 H, MIENILT 7 S 0IKEGIENDIFAE Uz, &l EAR2E TS LR O s F s = B 4 7 e
FAL, WIN A7 LOHERHIC K S A2 FY A MDD S HEBRAEITY, 2012455 H LR, @R E UTREIIE
JFHE L PEWIEBIOM LG E R T —2 & ULTEHEE X H Z XA LROWEEZIT> TW\5. @, (Z&ALOHERHE,
RO~ N~ THRAEL TV 5D, 20144FE 8 A 31HT AH 5, [UTHE FTHU/NMEIEESE (M <1 Ak
LTCIERILT 287D B 2 b Nz, AWIZETIE, HED X H = X LR EISITISOBGRE T % T i X v kilmEk
wEZHET S L HIET.

F3, 20124E 5 H~2014F 7 HE TCOEFVNH TELNIZHEDO A = X LfE, $1550{H (M >1) ZrFr—xL L,
CMT 57—& A 23— 3 i (Terakawa & Matsl ura, 2008 1< & 0 filsgh LS SO LIS 1155 A H#EE Uiz, s L)E
BE, RIS B S IR AR 2 R OR T MBI DS NG TR 51 5. RIS, FVNIEED X ) = X L ik 7z %
EMNCHEE T B 72012, PIEHIEIOM LS| E0M7Z0 Th<, PiE SIEOIRIEZT—% & LT, Hardebeck & Shearer
(2003 DFFEIC K D EICKITHETHRAE UHIE, $ 700 X = XL (2014F 9 AM 5 20151 H) ZH#HEEL
To. TNHDRA A= X Lfi#7% Frohlich (1992)D 771 TR T % &, MEKGGIEFE & UCHRIE/TAIC T filiZR8D W5 i
EHEBT B0 L, HEARIEHETEN CrAtgmIc Piliz ik R EN T 5.

JIT, HIBOD X H = X IR E ST IROBIGRZ 0T 70, THEBIZEHERE TS 7 3 VOB AKA IR S
% (Wallace, 1951; Bott, 1959 W5 FEZICH DX, BHHEINZTXOXNT ML ESTIGHN SRR E NS HEHTNO A
7 MIVOEZFTHE LTz, ZFORE, EAaiOEWERHEDZ IXIAESIGH SR ENE & D it A TH 5 H,
N 1% DT BRI R X LIS IS B S T Vb o7z (Terakawa et al., in prep. BT OETRN EOEWICE L
T, MEKRICEIFREES D 1 kmEEER L A2 D R S Nzh, E%u%a)ﬁﬂ:c;k DIz,

WA RPEH E DO IEW IR A Lie 2 &1, K DORASRERFH /6 (Kato et al., in prep. ICHIA,
KICKD VLP A XY RO A 23— 3 ORER (RIHIED, 2014K11HE) L EFMMNTH O, MgLE N 7 E
T EHEBRIC K B HROE LRSS L EZBNS. Flz, BABOWKIEHEORAEL, NUEHYORH A
5 HFR O UHmEFE 2 LG 1A 2 B Sh & L7sw. BEETC LS 155 & R A BRI E A F 4 L
722 lid, KUEA ORE BRI TEE FOFEE 2-3 kmDOIEWFEE OKOFEmiFE 1 km X 1 kmF2E) CIs AN R
AN R RZ L U7z nlREMES,  (LTEE NI KIS R Z R DI IO NIENH 2 T L 2RmBd 5. LWIUCLTE,
(ITEE RO EW AR M TEBOIER(EZ RS 1 DDOIEIEE RS EEENH D ZE5 TH 5.

F—T— Frkil, WA RIS PEIEE, IEED X A = X I, 1515
Keywords: volcano, eruption, VT earthquakes focal mechanism, stress field
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fg o/ KHEHI & 7 — 2 0 BHEE 9 2 153 20144E I A DY (i ifE (2006-2014
Preparatory process for the 2014 eruption in Ontake Volcano estimated from precise lev

eling (2006-2014)

R M2 1 RIRE SCHE 25 =S 198 2 AR5 S b (R 4 IR S —BR 4 AR @ R4

KB WUE S ; :':JII (E #—L = :E%H:*”E’ [z FH EPEG NS V\]EE 7

MURASE, Masayuld* ; KIMATA, Fumiaki? ; MIYAJIMA, lelo2 MORI, Hitoshi, Y2 ; YAMANAKA, Yoshiko 4
HORIKAWA, Shinichira* ; MATSUHIRO, Kenjlro4 OHKURA, Takahm? YOSHIKAWA Shir® ;

INOUE, Hiroyuk?® ; MISHIMA, Taketosh? ; SONODA, Tadaonti ; MATSUSHIMA, Takeshl ; UCHIDA, Kazunarl

U HAREA SO ER > A 7 LRVEARE, 2 AR AR PR SRS SORMERIADIIEAT, ® JLimE R AR AR
LT R A L Ze Bl o 2 —, 4 it R RS RARCER BT EWIFTRL, 5 B2 E R AR A R e U BR BT

Feftir KILIZE -t > 22—, 6 GUERR R SR e TS I A LTI 252 > 22—, 7 JUN R ER AR B At 2 B i e J A L
Wizt > 22—

IDepartment of Geosystem, College of Humanities and Sciences, NIHON Univéfi&ityp Research Institute of Earthquake
Science, Associatior?nstitute of Seismology and Volcanology, Faculty of Science, Hokkaido Universiigaduate School

of Encironmental Studies, University of NAGOYAAso Volcanological Laboratory, Institute for Geothermal Sciences, Gradu-
ate School of Science, KyotbéSakurajima Volcano Research Center, Disaster Prevention Research Institute, Kyoto University,
"Institute of Seismology and Volcanology, Faculty of Sciences, Kyushu University

ERFIE « I BRI OEEH IV T 20144 9 F 27 HIC/KKGEADFHAE Uz, fl1E3EY — XY DIKHO BB TH - 12
T=DITAMHE TR Z < DBILEDENMIGEBR L, ZROFGENREET 2B RKD LK EF LI 7,

5k LT lE 19794E DA SEFI D KRN LIS, 19914E, 20074RIC & /N7 /KR GIE A 25 LT B, 200740
IKZEZ K ATICIE GNSSIC X D [LIfADFZEED R E N, IITHE FADS 7 EADEE S Nz, 20144 DRI
WE RIS e o 7 (ELHERE, 2007 2015, ERIOTEEIO A S KITEEIOE & 0 Z5iAHL 2 DId KE
LN ETHD, Lieh > TEMNAH TEEDOKIGEIZ L 525 W ETH S, AifFETlE 20064E—20144F
DOKAERIE T —Z 2, 20144EM NI T 2 A HE(F BRI 72 38 72,

Kk - T, LR IC R ERAR (L6km) . ARETRREEIR (Tkm) ZE%E LD IR UKENRZB k> TE
ORI - fth, 2004, AFZFEOXRE LTS 20064ELIETE . 20064F 4 H. 20074 4 H. 20084 5 H. 20094F 4 HIc
BARDO R DHRENT VWS, Fiz 20134 8 HIC L EH W IEEETLAH 2 D EHEREO—EMHIE X N iz,

20144EMNA%IC, 10 H 15 H~17 HICBHFBSRO BB EZ BT ko2, £z, KO IITHEISEWEE TO F REHOK
HaEHET L, fHEa—7Y T A Bz LT,

WEDOIKERERER & S RO RZINA T, L NEEORMZLZMETd % & 20064 LU TEH) S 2 — N2k
Rona T ehnh o7z, 2006 LIETE, HRINEORERMEITH OTER A MHEE FTHRENE 52 5N TV (Kimata
etal.,2004 , UL/ L. 20065EL&IE. (HTEGADFER T 2 X 5 B/ x— 2 b Uiz, 20074EDEAI%E ., Z ORI
c;t?jc[ﬁ%&:%a“‘%zuitca 20094 & CREREMEMDKE L TV 5, FHOKBOHETIZH 5 H 2013FE DR RN 5
&, (LTEBEELAY 20134 F THkEL TV T EAVRBE NS, Z LT, 2009-2014F T, 2006—20094 1 [LITE /5 b il
L8RS 28 (8 1om OITES RO E iz,

ETEFHORFMZEN S, UTOK 5 7 KITEBI OB RE I NS, 20064EICIHTHE FADR I EANFEL
20074EMEN I FAE LTz, U L, AR S IR L. IUTEE Fic~ 7 < DMEE Lk 2 IREEDIV T D | 20144F
BENDIFE Uz, 2014 NBE FOS Z<IEIHRICHEE U, 20065E0D< 27 < B ADLHTO L)L & TUUE L 7z & R X
N3,

F—T— F: @R, R KR

Keywords: Ontake volcano, precise leveling
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UAV BN LI E Y ERECEE DB FE & F 1 _ . .
Development and evaluation of UAV hanging type sampling device for pyroclastic mate-

rials

P R T K] ERD 2 gk BT A RTEE !
YAJIMA, Ryosuke* ; KURI, Miwa? ; NAGATANI, Keiji ! ; YOSHIDA, Kazuya

VERIERZAIEERE T2AE9eR), 2 BUERY: R AE BRI
!Graduate School of Engineering, Tohoku Universitpternational Research Institute of Disaster Science, Tohoku University

HEMLUDER T B &, LARIRXEDRE E NS 720, BATOREDWNEHICES. T T, MATOKLEFEEDNK
HHN, TNETIC, HERDAZY 7ZHuLIC, AKLUEED R Y S OWSEHREMTObNTE 2. ZORE, Mg
R I X ABREERIE, B TE5X51250DDH 50, Vi AMIRXIE I HERS L 72k LY 2 N\ cH
TV R—VTELVATLIFREREL TWERWL. Z2T, BT, BATOY YT IV Z—2 k175 KL
JEYIREY AT LOFEBZHIEL, ZTOY AT LONTHEREGERL, REICHITICHER L TV 2 AIUFLEY O
179 KILFE YRGS E OBHR L iHi 2175 C & 2 HINE T 5.

AWFETIE, UAV D5 7P —TREIGEE R 1 5 U O N LIFYEYIHRES 27 LERR L, UAV TI7 AR RN
DOHIHI R X TOREI 21TV, HAHES CHRIGEEZ G E S, fzirosEs L.

NILFEEYIREEEB IOV T, o—SXZHA L. oAk, [BiiEdT 2 2 A00—F1c k- CHllpiz2 ] ¥, &
EIAAT, NUEYIZ RIS 2 805 8D TH 5. B LUIza—F 2L YRS E X, #E 180mm K 190mm
B 130mm #HE 830g & /MR T, E—XZ TH—IZRIEIETWVS. o—J O, BZIAALZY T
ORI EDYE, TV V7K > TR (LT 2E L - TED, £z, o—J0OERMmMICIE, HEEDOFTWVEK
B, BERERIBROY Y TG TE S X IICE>TW3E. TOMEBETIE, BATHE 25mmE TOY Y T IVEINT v
MBI TZ % (B—FBICIZBRK TR 65mmE TS LN TE 5).

Fte, coa—IRALUEYIERECEE Z W > ) o JRBE IR ENORSRET « —)V RICTHMEL, FRECE
EOMEREZ R Uz, BT «—)L R, Rt 4ammll R & ammll EOE LR, BXU, WiFEZEALZEDZHW
Tz, FMIICOWTIE, FREIUTEZEE, Y > TIVOREDH, FETESHEID 3DCDODWVT o . kbl &
D, TOEF, FRETE 32 HERZIINEZHDT 100gfEE, FRITE5EE I 1I5mmiEETH2 bt ik,
FRECY > IV ORISR DONTIE, HR DR, HIRiOFHDBEETIE, KR MMEIFHEEEI NS D, ik & kAR
T HERETIE, Y NS G 2R OEENEmL RS T ehbh otk

T5IT, KLUFEBYIERI Y AT LIRS DWW T DT ¢ —)V RikBZ2 R, W, PO RETEMLUZ. EELTE,
TEEEHET UAY ZIRITEE, YU IV ZR—UnfReTh BT e EIFGEL. iz, e, FHaRKETIX, GPSEfio7z
HEHEHET UAY 2788, 27D Z—2fiotz. R, BHERETIE, XD ERBROEMICEY, 9 300miEn
eSOV V) B—URERL, BEUCRII L.

F—T—R: BTV BTN Z— KUREY), < )VFaT R
Keywords: sampling, sample-return, pyroclastic materials, UAV
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JRFAZHMRZ VT FHIR S 2 —A VT4 T5 7 01 K % KRR O i 78 _
Development of volcano observation technology by cosmic ray muon radiography with
nuclear emulsion

PHE S 1 ARk FRE 2 rhoRy s 3
NISHIO, Akiral* : MORISHIMA, Kunihiro? ; NAKAMURA, Mitsuhiro?

R REREBEEA SR, 2 A R R @ EIRL, ° Bl R T O b E T REA ST
!Graduate school of science, Nagoya Universilgstitute for advanced research, Nagoya Universigotopia Science Insti-
tute, Nagoya University

FHMI 2 —AYIIFTITT 1 LIE, FEHPOD2RFHMTH 2 I 2 —F VOYHP TOBEBERN S, BE@ L
WE DOWNEREHEZ TN B HANTH %

2 a2 —F VFHANITIIE GeV E Vo e TRIVF— & > THIRICFET 2 ENHSNTWBH, HE 1g/ccOYI'E
FE IMBER LTIV F—OANBLZ 0.2GeVTH LT b, 2L DI a—FVE B mbh S+ miEAT
LATYEHRTIEE->TLE S,

U UFHERRIEE TeVRZ N FOBZ IV F—ROoWEENTED . MIHADOBRIEFICENSHMEDNS,

R 20/ccD A BB LT %I a—F D7 T v 7 ARFHET S L, KJEMA 80° /T, 10™-64/s cm™2 sr& /b
T TOTDKILUNEROBIANCIE KD 2 2 —F Mg CEBMBIHZ L, 2 2 —F4 > OMET 27D 5 Fhn s
TH%,

2z CRIRZ A E e YA X a 8T+ (KD BEFREBR ISR, RIRtic L > THAITHD . £
M T OFRHBIIE rJRETH %o

KR TFRZEARIMOTL 7 o=y ZEBHERICO X SISV 7V EA LT 250D, §oik 2 Mz B, Z O
BT FERDLEME 5 A 55T a—A 2 OFERRHZ ID U, KIHADNEREE DR Z L2185 BLATEETH %,

XRMBINCEI L TR, EFEMRIIEET ¢ VL ERI CHBIT R 2 —A YO 2Rl T 572, 25755 K0
A, B IREREE MICIET 2 EREDHARLTIZD . BYENME T 575 EORENE Z 5Tz,

HEH I T ORBEICHILT 578, BRMZEMICEN TR TAZEAAMRINZROMAEZTT> TH b, AREKTIEZ DR
LWLHABIC DWW THET %,

F—T—=R:iklll, Sa—ATTIXTTT ¢, TGN
Keywords: Volcano, Muon radiography, Nuclear emulsion
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NI B2 SRS 2 72D OB 2 4 757 « DIEGE
Very Long Range Muography for Monitoring a Volcano Eruption

FSp RER 5 R 7
KUSAGAYA, Taro™* ; TANAKA, Hiroyuki !

VBRSBTS T
LERI, University of Tokyo

BLBIaATI7T7 4 OFEZ SkmETORITHICHYILic, TNETOI 2A T 57 ¢ BHNE, (IKISGEWALE
CKEAR D LkmEE) A HEDOMEICRENTNDOT, BAPDKUTI AT TT 42175 T EMHLN > T K
KNS 1 kmI2EOFEREE TEDO< T & IE—MICIETREER TR E LT, 2?3 kmfZE L CHEAMDRKRT 22 &
LENTEREW,

ZZT WA SEVHIKATE I AT I 74 BIIINTEE XS, AR AXA=ZXI 24757 iz V5
CeEZT, AnVY A—2LMNERE. 24T T T7 0BTV T TITIY R A R TE2 BN 2ES 7z
HELL TG 23E0 LT EID DX S G2 D < BIRT 3 I)VF—I a4 2B INICBRE T E 2R 2 FiD. kI,
HHARISE DS T I &> T AZDEDZINY 7T 5T 2 R A X7 OERICHIH LT ERD, vy X—2 Ak
HigRZE T h 5 OBIHIT & [k OREZ RIz T L E X Tz,

A1) A—Z XM EROMREZSERES 5 HIN T, B OO OD 5 kmBEN T TOI 2 AT 57 ez
Ffi UTzo WRETE 5 T ISR BIRBETICNIE T 2 % BI1HAE TH 5, BIIFEIRD 5. 2011 OFAEE X
TP E NI ERIE NS ZE RO EZ R R S 2 AR RIS D b N e, T ORHREREIE, 201 14FE TR L
Teina D—HKGEZE > T IR BIAATET LIC K> TERENTZDO TR ARV EEZENS,

BRIDI 2 A 75T ¢ FFEEEEA FICK D, TNXTEDI T ENTERD STTEAHFHOKICHLTEI 247
T4 RITABEICIESTeledh. X 24T 57T 0 O THIBAMC M TeEZREDNEATZEEA BN S,

F—T— R FH, a4V, 22475 T 0, kil B, RS
Keywords: cosmic ray, muon, muography, volcano, eruption, remote
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A ERRILEAEALIC B3 5 G plUE ) RIS OGS

A discussion on the synthetic reflection seismogram derived from the sonic log obtainec
at the academic drilling hole in

fai e R 1 KIS 508 2 2 B4 3 UG ERL 4
TSUTSUI, Tomoki* ; OSHIMA, Hiromitst? ; TANISE, Masazumi ; YAHATA, Masahira*

VRKEHRE, 2 dRHRE R, 3 IS, 4 < %
L Akita University,?Hokkaido University?Oyo Corporation*MY-Geol

A 2RI 200045 K 1EIC 38U % ik S L OYIFERRE RLER D D15 b Nz B HIEIR K SHREGNC OV THE T %, AWFSE
W HIEE 2RSS T & RO RERGE & 25T, Am®$ﬁﬁﬁ@%fﬁ5§E%L%%ﬁmk@%¢%L&ﬁa
WTH B, TEEINCIIHEIC BN THIERFEAR R Ll OBEEMNEETTS C ik, ThETHDNTVWaAED -T2,

AL 20004 KT 20090 5 2013FIT M THIEE « X LB T HINIZEE MO —BR L U T EmtsEz L & 3
LA MTb Nz, BEfLIE 20004EMEIC & & 7% 5 B O TR K ORSEE 7 7R U 7235 A 38 & NUERE 500mic
FE LTz, 2. 20114FICIEH 10EMORBEZ L DMt Z BN & 9 2 AHEHIEREE AN S O JE P TIrbn TV 5,
FREEL I BRI AR O At A 559 350 m DI S T 5,

AlBEFL TLEIEE 90m A 5 500mD T N TDREEICH I O YFME & a7 Y > FIVOEIS M TbNiz, VIEHE Tl
Y ARV Y g UREIC K OHMEEE (PEGEE B KU STEHHE) A 1m Z EIiHllE Nz, SHIKERENza7 >
TIID 5 BREW AT DOV Tz EIRRE S X UTEIMIRAEIC 3513 2 sk GdE 38 X O E DRI b iz,

FREEFLIC 350 2 VPR A SR © B SRR Z BT I BTz 0 . SiEIGEEIEHD D Thl, BEZ5 X%
NS B, LH L S5 RIOMRBRER CIXEEDNEZIE THON TRV DI, a7 %> TIVILEMED 5 25
N2 ER L THETE S NTSIREIC BT 29 BGEE D 5 2 OUREIC BT 2% E 2 HEE LTz,

FRE DN & I o TR IR K K D FTH o 7zh, BIRIREEDFER A Fl WV CTRRERS R B3 E 28 o, 5
MERGEEE P B KU SO T & LB TEESSNZMEIC 1081 Y MEOAT 2 7V T 4 W E—%i LTz & DE&
GBI B EEONREMEE Uz, Fiz, RIS % PIEGHEILIEOHEREE RZEA L. REXE HE S
RIS X TlIARIEAEZ T2 720

FRED XS I LTINS B K UREE A7 —7 )V & LT 0.134-0.422fp D[ D 0.288F0 [ DA kil
BRI RES 2 ImshibE TR 7z, HER Wi OFEEERE 0.1~0.4 WO XM O SilE RN BB X Z 24Hz2 TH B T
ERERLUT, BRHEGHRBEINIC 12-48HzD /N RISA T ¢ )V Z =% LTz & O % il $iEFLEL Tirbn iz iR
SR & ONFHIC W T, BRI O RKEHREGHRICIE 4 DOBAMIR RS 7 N> . 0.161, 0.209, 0.279, 0.3G%. B
gfty)%;‘hjlo

BN EE I S SR C R 72 |5 8 2 TERERE 0.27 RIS T 2 [ SHid, HIEE R ST Tlddp X O IR Tldix

o BULAZOTFOEMEERE 0.307IC KIS 2 I HE K S Wi O HIFL K O IR TR TH 2, Z DRG]
f%%ﬁ%ﬁﬁoit LA ERF 0.200F IS XIS T 2 [ HE . HIEE ST Tl FEIRINIHIIC R 2 T E N TE %,
BRI S RIS O FE ERF 0.16 RIS IS 2 M4 N> M, HERHWIHDIE 5 HBIHKETH %,

THIRE i TR B ICHE D S SR B D S i & RS S S Wi O SR I O IE D —E U TWRW, B aciE e s 5
FREE) & HhEE s S Wil D[R] D38 N O 5 R 72 2 GBS 8 SO R B I E BGEAR IS SR D 2 D TH U, HIEHEEICH W5
ERAADEY T3 b o T2 TREMEN B %, DR EHEE 2 FV 7235 @Aﬁ&%Mkasmf%mﬁbt00ﬂ%¢
NFIZBRIIX, BIRIRAE & EZ R IRRED i D BRI EHREF DICIRITIE HAL - T2 2BmDRD Sk, Lizh > T, 0.27
WAy McHEDBNE, S0l (B2 W3 IREOFEAZH WS m&%%@maﬁ%%ﬁuwﬁm;<ﬂm
T5, Lizho T, AWFETRDIZEHSHIEEFIZIERIGENWE D TH S LiGiwT %o

F—T— R GERAGL, AR, YRR, SRR S, TRE DL

Keywords: Usu Volcano, Academic drilling, Well-logging, Synthetic seismogram, Active crater
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LY —NBEE DA 2 N—2 3 UEic X 5 & il R ot MG
Crust and Upper mantle structure revealed by simulated anneallng inversion of receive

functions

AT AT EE L iam 2e SR L 2 520 b kg 2
KINOSHITA, Sawakd* ; IGARASHI, Toshihird ; NISHIDA, Kiwamu® ; AOKI, Yosuke' ; TAKEO, Minoru® ;

UEDA, Hideki?

VSRR AR ST, 2 B SR A BRI T

IEarthquake Research Institute, University of Tokdidational Research Institute for Earth Science and Disaster Prevention

Bk, AFROfo ke L T /<EER E L, itﬂfa&10E¢F‘a‘36i£k£ﬁﬁﬁ®?7?%%&Lfln
%, BHIUAMA C O X 5 KR AR DO R HRT % T3 E LI Lo RS SN2 0B N D %, KIS
ﬁ\b&—ﬂ%ﬁ%ﬁ%%wféiMT®ﬁ£ﬁﬁﬁ%7vEV?L\é%h(yﬂ—yaytibﬂ%ﬁﬁgﬁﬁ%
kBT LT, BLILOR VMR EMRIAT S EEHEE LTV, fFTICiE. 2002-2005F £ TICFAE L fziE it
OIS SNILDO RV 221 AN M 2fiH Uz, & il)dia0 159E OBl R TRl E NzigE 2 LT, Park and
Levin (2000)D)VF T )V7—78—EIC Ko TL ¥ —N\BEZEE Uiz, 35Nz Lo — B OIRIEZ 1% 4 2 Wi i
wLcryay LA, BT 40-60kmDEE I FALIC T AT IEE L EEE R m A H 0. B LIUE F T2 0Ok
HEANEIC R > Tz, £z, &L N AU EF RN AT 2R 10-20kmDFEE D N, IBKZ 25kmD
G ICHEE R R 2 J Uz, S THIZE e DD 5. 40-60kmic & 2 g B 1 B~ > b Lo B, 25km
DS OEREITE LD 7BED DO NHZRL TV LIRS 2 ENTES, 61, LD IBEOD
A RSE A RO B TDITiE, LY —\BEDA 2 N—V 3 U RITo T, MR RDZ e ETH S, L—
INBEER D PSZEH DRI SIHOHEE T N T A MISET 270, L —\BIDH THE OMEHEZ TR 2 DIL
LWAY, BuhiiR & Lo — BRI A 2N—Yq 9B LT, MZBZELTRDB T ENTES, AWIFETIE.
S EiRI Nishida et al. (2008)c &% STGHERSET T IV BaE Lz, Ly — BB L RO =2 R DT L
TY2Ial—FTY R7 ==Y VP ERHCCRRA Y N—V3 0358, B HILUEEOBHIEO . ) 20km DEEEIC
GHEEFEN D 5 T EMbino Tz, HETIE, OB TOA N—T 3 VOFRE X LD THNT %,

7 — R Lo SBURAT, il F OB S, 5

Keywords: receiver function analysis, seismic structure below volcanoes, Mt. Fuji
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EZ LA O T

Crustal deformation around Azumayama \Volcano

SR AR A L TR R L A AGE Y OKH BERR 5 T i
MIURA, Satosht* ; YAMAMOTO, Mare! ; ICHIKI, Masahird ; NISHIMURA, Takeshi ; OHTA, Yusaku ;
DEMACHI, Tomotsugt

LRAERZ AR A ek
LGraduate School of Science, Tohoku University

X CHIC

EENIEEE S WEROERICNE U, 2ROBEKLIRHEBKGEN SRS TH S (KST, 2013. 2001
FELREOEZLELOMEEE 2 15 &, 2009FEE Tld 2, 3ELN CIHEI & B2 DR L TWED, TD%IE
EERIENCIT LI ESIcRA % (KET, 2014a. 20134 DIFRIIHIBEFERANE TR R LAY, 20144 10 ALE
S HERDME Z re 12 A 12 HIIERER R 35 0 DK ILPEMEI AL, 12 A 1 7 HEOHIERIE 5760 & 1998
E1LHUBE CTRAZER L. TR, [T TIIENERLN)VE 2125 & FiFfe (K7, 2014b.

AHE TR, FBRO X 5ITAIEEERIL L T2 EZ1LEI O GNSSHIGHEIN T — 2 Zf#iid 5 2 Lic Kk big s
NIHGRZEIC DWW TIRE T 5.

GNSSHifl 7 — X OfifthT

BZILERITIE, KT 0 6 BRI N T GNSSHEBEIHINKEE N TW\5. T HUCERADE L HIFEED GEONET
BISZINZ, GIPSY-OASIS Il ver. 6. 2DF5% BN (Precise Point Positioning, PPRC X A f@ti #1157z, HED
B EERIE ITRF2008ICHEHLL 72 1IGS087%, HIME K& D/KIRSUCHT T S AliEICiE GMF (Boehm et al., 2006 7% H U /z.

HAtHFIC BV T, 201 LRI EH G AR OB B A ZED S R Bk L Tk 0, SZLoklLiE#ic
RS 2 MR A Bz i 3 % 72 DICiE, SN EFK D ZFRET 2080 H 5. R0 0 OMMEENAR L2 EE L I=R3
ZEORFEF B REEICHEIL 5 2T T VAR NN, ZRICEDOTRIZTR D ZH DR T B A[RET
BB, FHEMETIEZNEARDEELRMIGHRETH S e D, A TRANZER N % BEGLLIT X D HLD Rz,

IO EELREMR A EEEEANC KX, KHEORRNE 0 RIS 2 08B ittt s LI hTwnad filx
¥ Marone etal., 1991 %7z, PPPIEIC X BMTHERICIE S L— MEBNIC X SRIAEIR L EFENZ L BEEL, 1
REEEMZ B, THIC, GNSST— X DENTRERICIE, FEAGTEKIC K O FHEZFN S VEERT S NS TY
57128, FRE R OAERZBRR & IMA THREDREz i/ N FEIC K DHEE U TRINEERK D 72 3RD TRRE Lz,

fRATAE R

20144F 9 A 30 H X TORFRYT— 2 ZHWTRMEZE KD ZRE L, [F4E 10 A LG OHRAE 2t Liz & 2 A,
—IRRILZ L E 9 B RK LemFZE DGR OKFEZE) & BREEM NS e 7R > Tz, T OHGREENCN L TRARET
WERRGE L, MRS & Wif#T (Matsu ura and Hasegawa, 198721772 & 25, —YRIIE FOEHEEH 3 km DAL
ENCHEEJRDMHEE S Nz, COMEROES 1, &M - f (2012 A 2004405 20084 % TOMAMID GPST — X fifthft
FEER 7 D THER U7 BEETR - JEIROEE (0.220.6 km &L THR D L. TOBEVWHEHEENM GOV T,
BNEFORRESEHELEDTTHIRET 208D 5.

e

AW CIERSRT RO E PG D GNSST— X % CiMtEE F Uiz, 3 U TE#EN 2L ET.

BN

Boehm et al. (2006) GRL, 33, L07304, doi:10.1029/2005GL025546.

ST (2013) HATE LIRS G 450 1. dbifiE - #dt, pp. 557.

SRIT (2014a) http://iwww.data.jma.go.jp/svd/vois/data/tokyo/STOCK/kaisetsu/CCPVE/shiryo/130W@6. pdf
KST (2014b)  http://www.data.jma.go.jp/svd/vois/data/tokyo/STOCK/montgict doc/sendai/14m12/2184m12.pdf
Marone et al. (1991), JGR, 96, 8441-8452.

Matsu ura and Hasegawa (1987), PEPI, 47, 179-187.

wH -t (2012 |, BREERFHR, 76, 1-8.

F—9— R kLiEE), #sZEE), GNSS
Keywords: volcanic activity, crustal deformation, GNSS
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MRS GPSEIINC & o T & 5 2 72 2008-2009F- DA LIPEHIFRZSE)
Volcanic deformations around Mt. Meakan detected by GPS observations after the 200

eruption

FIHH 5o I R s !
WADA, Sayaka* ; MORI, Hitoshi, Y.

LB K ARG A et B A L el 2 > 2 —
Hnstitute of Seismology and Volcanology, Graduate School of science, Hokkaido university

ERT L S AL E HEBICATE T B IE LT H S, D 7 < MENIZH) 10004ERT T, Z LA WIS KR E X
TR L TW5, Bl TlE. 20064F, 20084 IS/ INHIRZ KR SIE K Z L S LT\ 5, KGTALIRE X G 5> A tifgiE
BRI & 2 K1EIC 1 5 GPSHIHEIITIE 20084E DI LE S i OHRZ S BIHI E NTWay (PR
2R, 2009; HIEHFEREE, 2009, AWZE TR, MERFEEICEHT L GPSEINC X - THEZ 72 20084 A it DO Ht
FREFN S TOR BB DWW TER L,

JbHEE RIS K DM EIC I 558 0 3R L GPSEHINE 20064E0 SBME L. BIHALSEIZ 815 TH B, FD 5B 215
1% 20134Eh S kB ZTT> TV, #0IE UEHIOMRIZEERH» SBCAM TH %, TN OO IR LEHIT—Z
WA T GBT, E L HERR D GNSSEIlT— 2 & Uiz, 77— X, RTKLIB NDISH 71275 LW RTKPOST
A U, BUEICIEN SR D 5 5 K7 30kmiiin 7z GEONETEIISDOFER] (020873 7N L1z, Bl NIzZ#h 5,
T N VIR REFRK EIREBIC S ATy TRRE LI T A, 200840 5 20094E I CLLIAD A &
DET 3K REREEOZHNHER SN, CTDOZFHI GEONETHEBINSEE 2 1B 2 ik T — X TR TE
720 20084E 10 H TAWLZEHMEE D 20094E 6 HC A F TOEFRIFIME 2 1BV TEIZ 2cmZETH o, M
H U R E 7T — 2 Z W T A 23— 3 S KD [EIROHEE 1T o Too HEEICIE, PR BE O 5 IR
(Mogi,1958 L FACINEET )L (Okada, 1985 % fH\ /o, HEE S NI E/IRIEILAD R ERITANCH) 4km, FEE 6km, {4
LR 5 X 100m3 OAJFENETH %, TOFEIE. INSARIC K > T & 52 5NTFARFADZEENC DN T OFEHTHER &
LN TH 2 (FHEEERL, 2009, FHEDMRICIE, TOEIIONWTEZLNTWVARIBET IV (FPHIEHEFR, 2009
R, WA - HEBTHEE R & O LG 21T TETH %,

BRE L AU B O T RLF RICIEM O TIRER W W, BEH L B Ed, KBTS XK SEIC GNSS
BT — 22t L ez E Uiz, BNz UET, Fiz, ELHPBED GNSSEIIT— 20, 77— XU I3
PEREZEM RIS X > TR E Nz RTKPOST. fi##Tic i Franois Beauducet & % okada85.n%{# . Nico Fournienc
X% invmogisamzZEIC Lz, BILHL LIFET,

F—U— R HyRALH), GPS MR
Keywords: volcanic deformation, GPS, Mt. Meakan
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BLES + BB EIC 55U B IRIR T A SO it |
Reexamination of concentration of hot spring gas from Kurokami well at eastern flank of
Sakurajima

HETEN T SRR JE— 2
IGUCHI, Masatd* ;: HIRABAYASHI, Jun-ichi®

P RUERART ISR, 2 R TR A B A
'DPRI, Kyoto Univ.,2TITEC

FESTlE 20094E LU, BERIAINC BN T TV REANLH L TWA. BE BRI FEA IO 4kmic b % 1
£ 120mDOHFTH O, HRE 60mIIFFRKND 5. BAPEHHDN S DIRRAAZ 1 HIC 11, W7 1Yy MLoig
T57EF I LT CO IBEB KT Hy IBEZHIE L TWD GFIT - Fhk, 2010,

CO, X, 200942 H~4 A 5EmLiZ T, 7 I 16%IE Lz L, 9 I 4%E TR L
Teo TOHIZ, VERBOEFZIULENEHIZRLDDE, THINSEREIHN VWL EEH S, Wi, EFIC
X CO, EEIFME T %A, 20134 4 A~7 AEIDERS5NT, 3~4 %DEEE{RE->T-F %, 20144 6 AL,
1.3%F TIK R L7zo Ho BRI CO, JEFE & [FAIFRIC 20094E 2 A~4 AN SHahnL, 20094 7 AfAJicid 3,000 ppmdD E—
JICELD, 10 HTADHEMIC, ZORITEONICHEADZHilT 20154F 1 AR R TlE, 400ppmEX TIKFL TV 5.
20094F 10 H LU D MEm O HIC & B2, XTI DT 5.

200944 L AR R IR, ML E S B U7z, MEAGEEITGRILICH T LT CO, BXU H, EE L & IHE
7R Uz, 2010 IE, BEE RO R S N0, FEFRZENERMEALNE DT, TUCONTERT 3.

TRRIKIN S D CO, EEIZ KIKDFEE R TN D, 2009, BKEDNS o RN, 20104, 20114F, 2012
M, 201490 6 H OMERIHAICEIN T W5, T ORHHNICIZERKOREME R L TED, KKMRRKITEALIZED
EEZONS, BuKEMNEINT % & 2~3 HEREIC COy IBEME T LIED 3, COy 102 LWRIKMESR/KITIEAL, CO,
ICEATIREIKDTIRNEN, CO EBENMD LI DEEZ DT ENAIEETH D, 2013 DMK EDV D R
DT, 1EFIKORELIL RS, CO EEME R L > eEZ bN5. BKOFBED DN 1 HD CO, EI1E 2010
EDY 6%, 20114F & 201244V 5%, 20134 & 20144E0Y 4%fEETH O, EMMITIK FMEMICH S L5 X %,

Hy 77 AJEFEIZ 2007400 8 H T A & 20094 3+ 4 A T AICIEEN N L 72 53T, COy LBz Z 19 AY, 20094 7
HUR%IE CO, YRS L 13 s 2250219, Ho A AYEREEX 20094E 7 ALK, EMMARMEmIcH b, 20094 7 H 17
HUARE D /KT A AR 3R CIRE T 2R T TE %, BrEid 247TH L 5%, KEHT AR ORI 5
DOFFEIARIENH 200ppmDEFEb /R, ThE BB 25EL KT % &, KUEDEWARIIBON TR L,
SIEDBRNE RSB N THINT 2 FHETHTH S L h %,

Hirabayashi et al.(1986) &, MERIPEEBICH 2 FARBUAHO Hy IR AR OREFERIEUEINC e T U Causuc g
BT eRIERL, PO MERNCETENS Hy HAD I SARKICHAT LT EAR LR EBINL TV 5, 2006
FELIRFOEAIA NS I 2 EAGEEIHIC BV THEAD Y 7 G E N R B I U7 D1d 20094FE% 0 5 20104
THs. THTHITT S 2009F 3 NS 7 AITHT THES < B A Uz Hy 5K T CO, MRIR/KZ ZT R TR
HALER, 10 AL, < 7ARDENTERLIZEDEEZENS. ZTDKk CO, TIERKDIRIKANDEA, Hy T
WERKEDZEAL D 7 5 1T I3 SHREBIBINCIRAD LT3 LfIRT & %,
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HE A I AR B B O IS5k 1L 0D SRR 28 Bl AR R D IRF A1 22 b

Temporal volume change of deformation sources of Sakurajima volcano during activity
at Showa crater

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

L RUERR AR EBE AR, 2 U8R 2R SR ST Al
!Graduate School of Science, Kyoto UniversiipPRI, Kyoto University

During active period of vulcanian eruption at summit crater of Minami-dake (:971492), ground subsidence was detected
by precise leveling, and 2 deflation sources were estimated at a depth of 10 km beneath Aira caldera and at a depth of 3 k
beneath Minami-dake [Eto, 1989, DPRI annual]. Eruptive activities at Showa crater started in June 2006. After 2009, grounc
inflation was detected with increase in eruptive activity during the periods of October2008y 2010 (2009 event), October
2011— March 2012 (2011 event) and JanuaryJune 2013 (2013 event). Ground deflation also detected after 2009 and 2013
events (May— September 2010; July- October 2013), and before 2011 and 2013 events (Marceptember 2011; July
December 2012).

We performed combination analysis of GNSS, tilt and strain data for 2011 event assuming 3-pressure-source model. 2 inflatio
sources are located beneath Aira caldera at a depth of 9.6 km depth (A-source) and beneath Kita-dake at a depth of 3.3 km (|
source), and a deflation source is located beneath Minami-dake at a depth of 0.7 km (M-source) [Hotta et al., 2014 AGU Fal
Meeting].

In this study, we estimate temporal volume change of each source after 2009 on the assumption that sources do not chan
their position at A-, K- and M-sources of 2011 event. A- and K-sources repeat inflation and deflation on a 1- to 1.5-year cycle.
However, start of the change of K-source is simultaneous or several months earlier than that of A-source. Overall trend of volum
change of A-source is inflation. On the other hand, K-source shows no significant inflation or deflation trend. M-source inflates
several months before 2009 and 2011 events and deflates during these events, which is considered to be magma migration ¢
ejection, respectively. M-source is continuing deflation after 2011 event. Assuming DRE of 2500fkgfmagma, we convert
amount of ejected magma from weight of ejected ash and then estimate volume of migrated magma between sources. Magn
injection progressed in inflation events, but stopped during other periods. It is considered that magma injected intermittently
toward A-source. Amount of magma ejection increased in 2009, 2011 and 2013 events, but is less than that of magma injectio
from A- to K-source. On the other hand, it is in reverse for deflation periods.

F—T— R Rk, GNSS JERLEE, fffiat, AT TV, K22k
Keywords: Sakurajima volcano, GNSS, tiltmeter, strainmeter, Mogi model, temporal change
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MELE R DK R DIEINARAH 2 FITH U 72 b B 1S 3513 2 3 PR i 5 I E
Sampling volcanic plume using aircraft for remote determinations on the temperature o
fumaroles: Sakurajima volcano

R U R AR ey BERE L R KRG L I B R R 2
TSUNOGAI, Urumud* ; CHENG, Lin! ; IKEYA, Kosuke! ; KOMATSU, Daisuké ; NAKAGAWA, Fumiko® ;
SHINOHARA, Hirosh?

VAR ARPERBPAIIRL, 2 RN AR G I A UL I R 22 B
IGraduate School of Environmental Studies, Nagoya Univef#\ST, Geological Survey of Japan

X Colc

KL DMESRE O HES Z DRFRIZ kI, ALTEBIOBLIRDILAWNERIC 31 2 it 4 A EFEIC B4 % EEafEfE &
5%, LU, iEKILDOESFLICI T 2 EHEIEIXER T, EENHELWT L2V, TRV 2RI U 7zERE
B, BIEEEED 100 mZ A % & IEMERIRERE ITREIC R D . TR THAMNES N2 EREARFEIC R S,

ZTTHEESIE, BMKARAPICEENTVEIKEDT (Hy) LFENITTHZKEK (H,0) ORDKERGiA (TH
BXU D) ZESISDFNAEDINREMNRE L L HICKEL BT EZ VS FHEICER L, BEE (OV—L) D Hy, D
D/'H LA SIS D Hy @ DIYH bz #EE LT 2 NZIREICHER I 2 ERRENIE R (HIReTS: Hydrogen Isotope Remote
Temperature Sensingz=% L7z (Tsunogaiet al., 201D, TN T. #a7L A KO (HIReTSIRE =590°C) fffkr
% (7 900°CHiit%). BEEEMi s B (A 810°C) & & - & fLints (EKfLh 550100 mLAN) £ T7 7t AnfHE
RKIT, EAURE OEEHE 2R LT &,

7272 L. HIReTSIE TR, —fHmE AR (59 0.5 ppm D2ix & & 250 ED Hy JEED 7))V — Lkl ZzZ B L
BNk, FEERE CTHESIREZDIVET % T EHAHREV. KOPSKBEINE IV —LE, K&hzbsEE EARL
TR JB RN AT IADY © T K o KINEAKILDILTEBEICALE L TW 2 DO EEED T, e (ERER) Ok
WD 52K 2 km BANISYE B A S T EDHRIZNVKILT T O LAN)VD T )v— Lt 2 RIS 5. K ZRETL
TR RIS 20 ED D B, 7 T TAWMZE T, MiZez VT 7V — LRl OREZZ 17V, HIReTSIEZFI U Tohi
%®%ﬁﬁ£§@ﬂimmﬁbko

3

MEICHBI B8, A F 172872 W, 2014459 H 10H. 9H 11 H. 12H 9 H. 201541 H 14 HD5f 4
520 UTze KO SE NS 3 kmaifgEEN /2350 T, @& 800 mAr 5 1900 miFEIC il TR 7V — L O Wi 7z K
Y2X5% 754 V22 EEOE Lz, £z, TIV—LODOHPICA-ST, TIV—LELBICBEHTETISA MEERL
2o 74 b, ERFED ST 70 VT 1 —T o THD 2 L BiEORE THENO K ZF + EVNICED A
FH. SO, D EEMNERAL VI TEi TR ) VT L, ELTOHEZGIWVENAR LLOA S ABARE &
VYO EIRER TS 2 00 X B TH D fH1F, SO, MM A Z R KZH-> Tay 7 2B L TRKIEE T IV —L
SRR U 72, LIEID T T4 T 10-201EFEE DO 7 )V — Lkl = SR L 72,

BER-ER

BRI L72gIRD 7 4 R RINE, EDT T4 FTh Hy IBFEN 1 ppmZEi 2 2RO BREUCKIN U, el
W 2.1 ppmEB R Tzo #ELN)NVOTEFHEO N LITHIUE, KA SEFRT 3kmIL FEN TN TEH, HIReTSIE TR
EHEES C EMNFAFHEN, FTo. BT 574 S TINV—LFO Hy IBENE L %51 E DIMH EEAYE R 2 @D
HEDHN, EKHKD Hy BERLZ REIETRRKHDO Hy, EIRALTWA T EEZRLTWS, £z, EICIEREEL
TEN T EBEAIA OO IS RO XIADPMEET I D 53, T IV—LHdD Hy @ DI'H L& Hy IEEDOR DR EHRE
— A UDHERE R A > Tz, 2UE. OmiKCOOESIREMIIE—-H LTV, & LI, 00— (BF5 IRk
D Hy ftE»N, s (B2 5 HBEILTEAED) O Hy HEZKEL LRl TWe, TEZRTEDEEZDBND,

BIE N7z 70— LGB D Hy @O DIYH RIS 2 —fRARKHIRD Hy OF 52 HEST 5 & T, & Hy @ 6D i
ERDI-L TA, 20144 9 HT-134.6:6.5% (vs. VSMOW) Lix -7z, TN e < I IKDIFEEM A 6D flE&IGE L TR
®7z HIReTSHREZ X, 1050+80°C LA o7, THIIMEBREGDRIND, TNz d ER2 DD TEWIRETHD, X7
SN EETERLTVWE T L ZRET B,

BiEF
AR, RHFEBRTERTZY (LSS @ 26610180 DB ZZIF CTEB Lz, £EHITIE. REEZNT
it GERD & RS GRORHIR) ICBIMERCRD T L,

F—T— R KA, TI— L, KR, LEFRNA, ERIEENE, b5

Keywords: fumarolic gases, volcanic plume, molecular hydrogen, stable isotopes, remote temperature sensing, Sakurajima vc
cano
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7k RERE AL O~ Fe b e i RO 0 X UETH] )
Repetitive sulfur dioxide flux measurements of Kuchinoerabujima volcano, Japan

AR AR L RO A2 BAE NS mREX K56t
MORI, Toshiyd* ; MORITA, Masaaki ; IGUCHI, Masatd ; YAKUSHIMA, Town? ;
FUKUOKA REGIONAL, Headquatefs

VEREURAREEBEIAAR IR, 2 sBCER S5, 3 RAGHT, ¢ 58T
!Graduate School of Sceience, The University of TokyRisaster Prevention Reseach Institute , Kyoto Univeritgkushima
Town, *Japan Meteorological Agency

[k RIS E VR BIR R A S OPEILIEE) 15 kmiIchiE 3 2 MILUE T, 20144E 8 H 3 H., 344ESDICH NI IH SIEX
WRAE LTz, BAOR 2 5 HFHiE. 60 ton/dayTdh - 7z “EEbRRsEHIERIZ . BAEIZEGT ton/dayE T ER LTz (K
RIF, 201448 H)o ZOHEHHRITIREY T, 20144 10 Al 500 ton/day 11 HIZi 700 ton/daye b AIA
Wiz (R&IT. 201411 ), Tz, 20144 11 AR, LUK BHEALO L it R o/t 0 3k URIE Z2 B
gél‘ L T:o

SR WEDKH 2 BEE L b I NN—AAEREZEH L. BAEE Uk REEHZESEASITEO T 21—
KEHCHEZHAR L TR ZTT > 72 7 2V — K&, BAEILHEOE 2 & Lk B EOAREOMZ 1 H 11F
B 2EMMT. Z OB IEHEAOORZE S WK ZRD, O, L&D DA HEBKT 200 S5EICH T TE.
fifiEg L2 NSRS T EME LR, I EDLSD M INN—=XHENTREE 755,

20144F 11 ARICHARA U780, J&m, EXRE, 7o) —0ORMEE T 7k 81X 0 KilddH > 72h3, 2015
2 AWIDETOR 70 HET 26 HR 3 s Nz, FlES#]IE#4) 700 ton/day CHERS L T 7ehY, 20144 12 AICAD
1000 ton/dayz iz, Z D%, 2 HOHE—HE T, (ZIF 1000— 2500 ton/dayr W5 EWVHERTHER LTz, T D%
HiPHIZ, T THEEFEO@EREOMEDORHHRSD, PR LOTERARFHOBHRICHYTZ2EDTH D, KBRS OEE
EENCIERBOS ISINEEG L TWA T EARMBENS, HETIE, BHEEDHELICOVWTHENT L8, [
K EERE N IL O B LA IR OHERIC DWW TR %0

F—TU— R CUKREE AL, e, s

Keywords: Kuchinoerabu Volcano, sulfur dioxide, flux
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ER ML O KL A KL B RB ENDFE T~ A
The variation in the chemical and isotopic composition of fumarolic gases at Kusatsu-
Shirane volcano and the implication

Kb i b 588 Kl
OHBA, Takeshi* ; SHIBAKURA, Daisuké

o by NSl e e
!'Dep. Chem. School Sci. Tokai Univ.

r‘%

FEERILTE 20144E 3 A S AL IZEO [EAEIN L, (LUTEE CHARZE & iR & N2 HFRZEnvEl s ity
% (KSYT HP). EtERILTI 19764 3 HICILTHDIKE K TKRSUBFRNFE L T 5. Ossaka et al(1980% Z D
WD 8 4 AR L TE I E T DIESUC SO2/H2SEED FRZ R U7z, 1982 19834FICIF I LTHDHZE NI TKZASE
FHFEL, RFFAKIHKHRIC K E RZ#HH R 5Nz (Ohba et al 2008 7KFRGUEFE NI BUK Y ' —/\Dfifi#E ¢
HD, BUKV P =D SIS N B R OB, KL ARKITIKDK 7 Z RS 5. KSR N 2 B
i« THI9 % ETKILAARKEIKIEAREINCBEEGFONS E 52 5. AWML T, 20144F 3 H O1ER(bIZICHHE
FIRIL TS ZRRRLL, BEOTFT—RLItigd s ic kb, M RETTEIThORREHRTE T 5.

KA ADEREL « 73 H

(LTHE S 11877 500mic & % Jbflh Bty O "M (K1, K2), HEAE0N 2.4kmic & % o EEZE Wbt BAdthiy o0 —Hit i
(M1), &7 3.0kmic H % BEMFHIEAMT O — S (SD T 20144F 7 HICMESUZHRIX U 7z, BB s i pA st
D—H TR RIZ L2 N5 72 81C 20144F 11 FICHERRILU 72, ORI & 0 Hrid/ R (1968 ICiE> 7z, A
ISR DLEFRALL 2 E S % 7o DI B TREIK 2RI LR B IR D, R L—Y =2 HvieFyET 0 ) VI
U YR OlE L.

FE R

KL & L TEA LRI AU TR & T I EWIEK TH D a2 LTV, CORMIGBES R TH O SREE R
WCRERZ(IZ D o7z, K1, K2, M1, SIEXOMREIZZNZEN92.4 94.1, 96.2 94.5°C L/KDWEFITITV. 1999
IETKLODOEEIZ104CTHD, ZN KT 5 5EIEE TR FLTWA. K1, K2, M1, S1E%D SO2/H2SE )V
N Zhn, 0.013 0.013 0.019 0.011&1KL>. Ossaka et al.(198Q%/KZME k> 8 H H Hific 1L TEA LI 2T o
KTCO020CETHEVHERHB LTV, KL, K2 CO2/H20E/VELIE 19994FICH51) % K1 i, 0.0052icxT L 8%
D 0.0441ET B MEZ /R LTz, K1 O CO2/H20E )V ELIZ/KEEE A D 8 M HHGICH 0.0598 W5 mWMEERL TV 53
(Ossaka et al. 1980 S1® CO2/H20E )Vt 20004EDETH S 0.027XK D &4 FFi > 0.0367% 7~ L, 20144F 11 HIC
1% 0.0461C ER L7z, K1, K2 D H2/H20E)VELIE, 2.7E-7 2.6E-7TdHH 19994E0D K1 D, 2.6E-7&IXIF—H L 1.
K1, K2, M1, S1MKUCEE N5 H20 DLERMALLIE 20004FEDEN 5 KRE L L AN 5 .

EE2

K1, K2 DESICEEENIZE CO2MH20E )VHICIEI —DDORJREMNE Z 5N 5. 26T, RPOTREMEE L TALA
AW R % 9 BRI H20 DMEfa7s & TRODIARIIC CO2MW R LI EEZBNS. LML, KLOEHFIZ
SEOBHITEE L, KEKDEMIZTHOEK TR E S DT, BHET CO2H20E VD FHZFHHT 2 DIy & &
SAEV. PIORFEMEE LT, EEAOJET CO2MEM LIz EMNAy. BEIE< V<A R L kORS¢
ZHbNBDT, CO2OMMEIN A AICEEND CO2MMINLI-C L E2EWT S, <7 <WEHAD CO2h NS
BEAE LT, HREEENICEO OB AMNEFEKE L TEZBNS. SEEARLOILTEICIZAOWDER S N T
Bo, WKZEEEE RS, HKOMEEENEDERIE HCl Z ZTFHAEDHFRADEKTH D, HCIRZEILLDDH ST~
MHORHEN TS EHEEIN TS (Ohbaetal, 2008 [E{bLDODH3 I RICFIZEAE CO2HZTENTHAEY
DT, TOEILLDDHZIITEENS CO2PMHAEINIZLIZEZSNEN. Ko T CO2ZEME LIz 7 RIZGE
HRDOE(ELDDH BT LN ET % & Z bN%. LSS O A A3 ) P —NiREO FREZRBT %
SO2/H2StHED RS, H2/H20EkD FRIZ e Ao Awy. BRI THREETHROBRSRE, +olc B ETc s
BHEMERNCELIROBHATH D, BuKY P —\OWETH B IKEKIEFRE O REREE < R Ebn 3.

F—U— R EERERIL, BUKR, KA R, KRS, <7<, CO2/H20
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Keywords: Kusatsu-Shirane volcano, Hydrothermal system, Volcanic gas, Steam explosion, Magma, CO2/H20
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BRI TR S e K LEE DTG R LI A S S22 kI DN T _
Geomagnetic field variations associated with enhanced volcanic activity at Kusatsu-Shira
volcano

Kok B b SE 28 25 Nl 5255 3 /NI REREE 2
MATSUNAGA, Yasud* ; KANDA, Watarl? ; KOYAMA, Takao® ; OGAWA, Yasud

RO AP T A e R R R A I, 2 BTSRRI & > 20—, 3 RO AR IS8T
!Department of Earth and Planetary Sciences, Tokyo Institute of TechndMgganic Fluid Research Center, Tokyo Institute
of Technology?Earthquake Research Institute, University of Tokyo

NURZERER T 2 5 00E . 1B 2 T E % BICZ DR ORI D T T b 21159 %, MILTEBIOERIER EIC KD,
COXIEEAIP B LNBUCEIRICKE S &, BAICEENSRMEIEYOLIZ b, - TE K OZ LRI E
NAHENH S, NUTERIENAUNZDO E AR OEGORNEICE 2D TH O, K L2 T % C
ETRUMAPE OB RIRER B T e TEB L EZ LN TV S, FIEFARILTIZ, 20144 3 A X 0 iEF A HIE L E)
DEHIENT VS, THUSHEVELE 5 HIcid, BEEU TR DS G DONIC K % & 76 N3 K e/ OZLHY
XNz, A TR, TOWRONITEEZHSMT S LWV HD S, £9 T OIS 17— 2 5kl
HoZdhiEmt L, Z2EaEr R REE >z, T LU TIOEHEE 25 I HIRONMEZH#EE L, HEEE) R & OBl —
2R MRS & L L 7z,

BIHE N B HIRESUC 3R A REROZER O NS TN T VB, A2 TS ALIEENICER T 228k, ThED%
BN LD EIEFITNE WD, T OBICIERETRZEK 7 2 L0 B BN H %, ZEEO R ITIE, HaL
K22\ T HER BRI T O REAeiE)) & OB ZRHE 3 2 k2 vz, BIIMEIC S £ 5 Ik LMt o Hig
LER T ZHLO RO TR, 5 H O 3 EF OIS EAZE Ol OBIAIS T InTEEORDD R S N=A. JLHIOETHI
MTREN - ZFNMEE NG o Tz, BEZE 725 UIIHIRAVKENOE FcH 2 LIE L T, REEONR 1572 F
WTZOFE ZHED - IR, MBI L Z/KEDOH T 1000-1300 me #EE & Nz,

TR DRSS L AVBIII & /e 201445 5 Hid, BRETO T — 2D BIROE— 7 TH -7 T ENHS M E N,
# ECREAUREOR EAMRIENTVS, T, HiFDSZROGRREDN ER LT LICLEbDEEZI LN,
C D@t Z 5 [ Z T Lz tHEllE NS, BB A0S L T 2 &, kiR, Frvomy s
HEE S NBEIHEHUAD FERICHIE L TH O, ER L TERAIERED COEi TERL TS EEXDBND, —/7.
SRHER X NFIEREEKIE . C OB OMEIS B O FRAHBIICAIE L TH D, WREOHEE L3 —HLEh >z, TOR
—HDIFER & U T, HIK ORI LR TRRARDV NS W T & R & ERA U2 NTPERIROIRED, iRk
DIRAZ EDJRR TIREMED > 7/ L, W2 TIE TR RRARZE > TOW RN S IR EEZ 5N 5,

F—T— R EEREAR L, A LTE S, HRESEEHI, 2R, 2UKkcR
Keywords: Kusatsu-Shirane volcano, volcanic activity, geomagnetic field observation, thermal demagnetization, hydrotherma
system
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R EMRA IS B 5 KB MREBANOTRIAZEE
Ground deformation caused by an accumulation of hydrothermal water beneath hot crate
lake at Kusatsu-Shirane volcano

SFE BEEZ b KB R 2 R 2R /NI R L
TERADA, Akihiko!* : OHKURA, Takahird ; KANDA, Wataru! ; OGAWA, Yasud

VR TSR AL AN > 22—, 2 GRS R A B B ARt
Iolcanic Fluid Research Center, Tokyo Institute of Technold@raduate School of Science, Kyoto University

EEREARALTIX, 20144F 3 AW SHUNIEOBERIEEID G L TV 5. ERIGHS XU, HEEEIOERIL L 12IE
FIREIC, (LTH « SRR DIFE 2 /R T HIGRZE DI S Nz, FAILTREEZEINEIIE NizDid, TR
DR T R— )VRMERI G2 3% iE U7z 1990, 201145 H 27 HICH W T 2 EHTHS. THUCKIWT, HEEAH
T OBERLIC R G T % HIERREGZ B0, Al AHRDOZ b EHEIIE .

FEXIHEEVCRD K SFZE LA E LTHIS TV A, WETTERER, HRALHIN S 1km OHIPHIC 3 5 OMH
FfE 6 BOMIEER A EZEH L TED, £0D5 5 3EiEAT R—)VITH2L. TOXSICHUKRICT <L TEM
NI KD, SEOEDZECT SINLLORIFAT — 22185 LW TE .

TERZBDUEE - 72 20144 3 A5 20154 1 HARETD 10 7 AT, JEHIS THEIK 60 micro radianc 39 5t
REFMERIE N, sl —21cid, BN LY ROMEREIY O, %UE, 20144F 11 A4 LT E# IR
HHIZBORBER ENEENS. NS ALIEE) & BFRORWERIZEENC DWW T, BAYTAP-G (Tamura et al., 1991 7
EZHWTHIEL.

TOXS KL THELNIERANY MUiE, ZEEARZEC CHERAZ O ET 2 MGHROES 2R Uiz, BRIRIET
BZIGE LTS % &, NROMEIZGEN IO, 1976 FI/kAESIER 2T Lio/kEXIIEAIC RO 5z,
THEOEE X 1EHZE R 500 mAig, 10 7 AROMREERIX 8.3 X 10' m® (°F19 200-300 m/day) & REEE 5Nz, Th
SRR RROMIE, JE, RIS IR TRS AHREBN B TV 2 ftkinic By T Bl Nz
WD B.

BRZZBE—HR T3 <, #12 7 A T L=, PRz iRl Tuwa. BIRZSO E—2 13 20144 5 HEHDHK) 500
m3/day T&H b, HERISZBI SRS D L5, NI ARHBROZ s EWBIIIE N7eRHIICAY 9 5. 20144 8
AL, BERHEERSEINTLR LIc—/ T, ERBRRIRIEE—EDHIETHML TW05. Xz, HEEONEE, 2014
5 HOMZREREN E LT, Kot kOENZ K5I1cE T

BENKMOM MREOMEIX, 30T MT HEICK DFFIICHNSN TS, Zhicknid, BEAOE MCEZ
B UM Eh S E 5 Cap rock B $ISIRIC M LT D, ZTORICBUKRENFEEL TS EEZLNTVS
NI -, RO, SRIOEHZEHFIE, TONEMEONMICIET . COEMCZBOFENER S NS HE
LT, mAaIc X 2 EBHEEN I/ E <, Cap rockhD S TICAE L TW0Wa T EAEZ BNS.

F—T— B EEERA L, HRZEE), R, BUKR, Fryy Ty s
Keywords: Kusatsu-Shirane volcano, ground deformation, tilt meter, hydrothermal system, cap rock
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