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Tephra-Fall Predictions with the JMA Regional Atmospheric Transport Model for the
1914 Eruption at Sakurajima Volcano
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SHIMBORI, Toshiki* ; SHIRATO, Shomé ; HASEGAWA, Yoshihikd® ;: HASHIMOTO, Akihiro! ; TAKAGI, Akimichi! ;
YAMAMOTO, Tetsuya} : YAMAMOTO, Akiral

L SGRWTEAT, 2 ERIBHUTARE, | AT

IMeteorological Research Institutd&lagoshima Local Meteorological OfficéJapan Meteorological Agency

KGWIZEATTUE 20144620 5 SAERHE T, KB ZRE LU IS T EEBBIRILETE 7))V (OMA-RATM) IZ X5 T
TEAT O ZFHM L, KETTEHAL TV AKX TROSEICET S L2l L TWA. 55 1004 D 1914
(KIE3) 41 H 12 HICHAE U B CRIERSA) &, 20 HEICE N CHAE LT ABROB A TH D, T DA
PES BRI HRALHS & TREER S Nz (BRI, 1914; K%, 1916). KHUEEENICHTT 2 BIfED IMA-RATM O THIlATHE
WzFARB 12, KIEAZRGE U KIURIEEL « B2 1T 5 72, WIEMEO SR T 7 UIdILEE (1999, 22 - il
(2000, HO (2014 7 EicEDE, HEHEOEE 3000~18000 m WAk ORI 38 K TR (ALK « B OfR
B 6x10° m? 20 L. K55 20134F 3 A 28 H LSO FHELE S NT2G ST X Y BUHTHE T )V OfEMiEZ A1)
& UTHWV, FiC EICHEABED S T2H e E TOFREIEZIAT U, TOME, MUKOEEE L TikA (1
glen?) ZE L6, MEBBNTIREDHVE X 1 mllE, HEOHEBT 22 Cl3tEN T ORERETHN T 10
cm, AN BT A5 TIEAR, LR, HHETE 1 mm~0.1 mmA—X—DOEKMNA TSN, ALK KIEE K &
AR LS, & Bt % TR « JLECS 2 alREMEAV R E Nz,

AFERTIE, MEREENZRE LTz KILIRPEEL « BEIXTIORRZ B E 2, KB NMIT 2BED IMA-RATM
IS X B TRIATREN: & Z ORI DOV TG T 5.
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KBS, 1916: Accumulation and transportation of ashes thrown out during the Sakura-jima eruptions of 1914: The Sakura-
jima eruptions and earthquakes#Esé TRiFH & A2, 8, 113-133.

HRHE—EE, 19991 Rkl 1914 DM 5 — H BRI OMES. kb, 44, 71-82

LA« SRR - AEAEL - RERST, 2006 B ENIIRIER DRCER.  HAREESCHAATS B ARET LT 5%
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Evaluation of wind data for tephra dispersion simulations

A2 R/ NRC R B HERRE
KIYOSUGI, Koji'* ; KOYAGUCHI, Takehird ; SUZUKI, Yuijiro!

VRO OR AR ST
LEarthquake Research Institute, University of Tokyo, Tokyo, Japan

KILPRDYEEY « HERE 7 0 A2 B d % T &l&, HhaRICRE T UTo LR DA SR 72 FREER 9 % | T B K LA
WCEBELHETHS. Fiz, KUKOIEEIRIANEETH 57200 ThAEm - BFIIc b EERBELFETHS. T
I LIzmh 5, KILIROBEEL « B FEBIC OV TRIRIEEE T IVA IR E N TWS (] : TEPHA2, PUFF, FALL3D).
INSBHIERET VDY 2 ab—y g VEERIIAT SN BT — RIS EIN 5. HlZ2X, PUFFZHWZFEE 2011
DT —ARAZRT 1 Tl&, RORFZERREREOM T —42 (NCEP/NCARH#NTT—2) Zfio/zaL0E, &
BFZe MR DJET — 2 (KRBT XV BB T — 2 £ ERA Interim7— &) #2722 L— 3 YONH, HAK
900kmi N 7z MEEE D & D i it 2 B C ¥ 72 (Kiyosugi and Koyaguchi 2012

AFAREAR AT — ZITIE, KRTO XYV EETT—%, I—a v/ STt > Z—0 ERA Interim7T—2%, 7 X
U HEERGT O NCEPINCARBENT T— 272 ENH B, chbDT—ZTlE, T—RALOTERFHEET IV, Kz
MG 7 CIEWDH 5. KRT O XY ZEIfRNT T — 2%, [FUEE 6 BEDE 1% XY A R EniE T T — &Rk %
To CTHIIEZERR L, FEERIZ2ETIVT5kmZ U w K, i 15/, 3R DAGLEZiE LIz DTHS. —
7, I—ay STt > Z—0 ERA Interim7—Z1X, [F{EZR 12D 4 Ioc2 k07— 2 AL & > THIHHE
R, 075 X 0.75 ZUw R, $E37E, 6T DR EHABELIEEDTHS. Tz, 7 AV HERRT
® NCEP/NCARHENT 7 — &R &, 3XICAMEIC KB T—X2FALEITV, 25 X 25 ZVUw R, $hiE 178, 6K
EDRT—2EZFHEHLIZEDTHS.

INSEDATFARERET—Z D55, EDOT—ZHKIKOIERE T IVICHE L TH 20O HWHE —fRIc# Ly, &5
2, TNEORT—RIIZ, K& THET IV (#H : the Weather Research and Forecasting mowRF) & LT &  #ih
TSI DJE T — X B EUENCERR S % T L B H[RETH 5. WRFETIUIE, EEOWIZHEBI LR TR LIz A A 55—
FEAEHEEIES I ZET IV THS. WRFETIVZ, EimhSE km O X7 —)VOIRNEFICSHTTRETH 5.

COXSHEEEND, A TRNKUKOEHILETET VDY R 2 L— 3 VITEREEET— 2 DVEREED TN 5.
[P SON LR DIE RV TS % 72 DIC i, ZERfRREE DA LT 5 THL 100mARSE, =77 TH km FERE, ShiE /5 i 134
TREREDH D, SHICKRGSGEEEE OHEEMZHRTESCENET L. TS LIR30, AFnlgEe
RET— 2 ZHAATMEE LT, WRFZHWIBUEGIEZITV, BBRDH 2 Hisd (Kilids K TJE Rl ZHuic Uiz 7 —
ZAERE SR T — Z SO T — 2 2 fViz 77— 2 [t 2175 T Lic kb, @fEEOmT— X DIERZ1T> TV <.

F—T— R LIS S 2 L— 3 v, KR THIET L
Keywords: Tephra dispersion simulation, Weather forecast model
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Classification of infrasound waveforms and analysis of video images at volcano eruption

T T 1 5 R sz
SATO, Yusuké* ; YOKOO, Akihiko?

P RUSRE R A AT TR

LGraduate School of Science, Kyoto University

TEHRITE AR IE . RN OBIRIC BV OEERELDDH A FETH B, AL TIE. NI 7V HFIEY A—)U
KN BT % 20114F 9 H DML EE 2 5 L U, ZHRIEIE O EAHRIC X 2K A N2 FOSFZEITV., ThEho X
A T T IR D L2 T 5 120 ¥ A—ILXILDILTEY L—Z NICIZEEDNKALDMFEE L, 1~ 377 1 BIFEED
BEIE TR AT S AR DR L TV 5,

CTTTRILTEY L—% FIcikE Ul % Bl TRAIRIED 50 PaZz itz 7214 N M 2 fighiit g & Uiz, 21 H 158K5
D 1R TOFRENEIL 29 ZEZ %, mKAIRIEZ & 240 1 RE1) 5 5 BB OIS OWT, 29419 X TOWE
W CHEARBINT 21T o 720 FE5R. HWIC 0.750L B WV S mWHHBRE R & %2 24 7 A (1341, B (126D &, ftho+
NV b EHFEOROHABEZ RIS RNA AT C @GHD ICHEE Nz, 24T A & BOWIEICIE, WIERGD 5 RAIRIE
L DETORME., BAEFICHT ZEKEATFEDHISGENDD > Tz, BEICHD B IZZFNFN. 2147 A
M0.15%), XA T BH0.228, mRAAEICHT ZHRAELEDHIEZZNTN 2.4 1.6 TH- Tz,

TNSDZRA N FFAERLNCE TS, HTEY L—ZND STz DONKFL TOWNKMUROIRN #1157, ThH DK
LTiEZzNnzNn, 2147 B O 136, %A 7 COMNAMN AFIFREL Tz (21T A DEXIZETFRIONT 1E
720 o BN LK TN KEY) 2 a5z AT REI & LRI TISET % 2 a1 6. DR T % £ T RGB
& FHE R GRS T2 BADFRAE LR~ V< 00 EOEHYINEES % L. RGB, HE DWW NOE & WG]
DOFFEFHICHERTRAELS ER L, ZORKFEINEE L T, KRGS NMUKDBHHDERMC RS & L BICT#T %, E
KEAATTEICRIEEIEEZIIE LIz T A, 24T BIKMOBEA L KX TIEFFICKREGREZE > T\ ee 24T AD
X, D2 AT L BiED ERMNNE L KT ISR Lz, 247 CIIEACEICEZ>THEYLEL
TR I A N> T, AT B OBEANTEARES T EEOEEOBHENEL L 24T A OB TIEHEIE,
IRAGEDMEIENZ N NWZ B, £z, ZHRIEIE E DD S, IKAGE O HIC L S ERIEI., Rax 7 <vHE
HADED K O EEHENEL . FFE—ZRICEBZEFE—TZHNENE N B,

F—T— R 2R, ALK
Keywords: infrasound, volcano eruption
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Numerical treatment of dry bed problem in the model of pyroclastic flows based on the
1-D shallow-water equations

K AT Y /N LT AT L SRR ERAR
SHIMIZU, Hiroyuki'* ; KOYAGUCHI, Takehird ; SUZUKI, Yujiro!

LB RO BT 22 Al
IEarthquake Research Institute, The University of Tokyo

TR NI LMEKIC BN T, KOD SIS 2 kW) & LA A0S, FIHshEESEZLS S TAAED E
EEREDLE, KPR E a> THIERZRENT 5. KPERO XA F 2 7 RGP IEREEE R & U TERMEDAIEET
H3. IEMMEENFRIE, S TRNAOEEIE (FHCKBES) EREMOFEED S OEGUE @) HIFIFNT A
9% (emsetr) VoM zEE D BZIE, Benjamin, 1968. Z DIemsetEh S, IERMEENHRDO XA F 2 7 RIEH
NOEE (p.) EFEBFDOEE (p,) DLt pdp, ICX>THRHEOFSENET ENbh>TWS (BIZIE, Ungarish, 2009.
pelpa~l DEEITIE, MNOFIHRBIIRERE S 2R > THREITS. ZLT, pdps ML HRELRBIHST, Hih
DI OB S I RAITNE L 5D, KPEFRNEB T pol po \EIEIAORFZERININ) T— 3 VDI, KHA
DEAF 27 ZADERMNRZ BN ZHMEENRET VTR 35 2 &AM L. Z078, KPERO RO RER7E
BETHT 2 ERRFPICTERY. KIFHUIMNA TR polp, (WX 2 IEREEE RO —ETIVORFEZHNE T 5.

JEE OENIERPEE FRICHd % ik S N7z i RISk AR e LTSN w5, JERMEE RO EK
BN R R BENTE T INCE, KESRT 2D S. 1 D% shock front condition model (SFC modeh £ tr, &
5 1 D7 artificial bed-wetting model (ABW modely P53, SFC modeld, JeliiBIic RSt & U CiumsthZ @M 3 %
EFIVTH D, Seliil CHICERKI TR & ekt 2 A U TR OISR EZ RS 5. CTOETIVTR, pdp. &
TR T %8 A—2 L LTS (W12, Ungarish, 2009. ABW modelld, Zeiifd b feOfEHICE X ehy D
RAEFHAZRE L, ZN2miln2d 5 EH» 5 0Eht @EHz2EAHTY—R) ORBMETZ2ETIVTHS. T
T Thy BN E R —IVTH%. TOETIVER, FeislFcBT 2HM—0D/RF A—2 T D e THB BIZIZ,
Toro, 2001; Larrieu et al., 2006; Doyle et al., 200743k 7% 5 & SFC modelD & 5 ISR polp, DBIELE U THehmseft:
EHTARELTA%, ABWmodel TII/ITA—R e 252 % L5 T L TIERICHIEL, Jei T8 Sk RO
Bz BT THNOHBEZERICZE LU TR T ZHEICLTWA. LML, ABW modelD/8T A—% ¢ ¥
NLHEVDKREZD polp, DIETHEAFITHL T ZDOMEIDH > TV, 7z, ABW model D p./p, 1 B3 2 i@ i
LIASHTIEEWV. 6> TAMIE T, TNEDOMEZRT 572D, 2DDETIVTHMIG LUtDOX L - TLA Y
Wz fRE, JRNEIPHRIST A—2 « 2T 1 Fiio .

AWIZETIE, SFC model: ABW model DRUiEF3HAS R 2 RN LTS % T LIC &k 5T, €~8.62102-(pc/p,) 87 &
I pelpa & € DRIERAFRZSTZ. F 7z, ABW modelld, 15<p./p, DELAIHEATE 2 &b otz —17, 1<pdp,<15
T, FelOniOfARTA 2 I EYEIN S EEEMEE L TLE S T b oiz. 2D &b, ABW modellid,
B LED LN WEIRICH L THRND 70 7 7 A VST 2 IE LWRE RS W0 E WS HEHIRANSH 5 C &b
Mol

S R AR, T, KBRS, B S 2 L— 3 >, s

Keywords: pyroclastic flows, gravity currents, shallow-water equations, numerical simulation, volcanic disaster prevention
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FEMARAEEROE— A b7V )b
Moment tensor representation of elliptical volume sources

JKEF N HURES P 2 s SRR e
MIZUNO, Naoto'* ; KUSAKABE, Tetsuyd ; ICHIHARA, Mie? ; KAME, Nobuki?

UBREURSABEAAAR, 2 G ORSEHE T
1School of Science, The University of TokytEarthquake Research Institute, The University of Tokyo

A moment tensor inversion is a powerful tool to extract source information from seismic and geodetic observations. However,
widely-used moment tensor representation for volumetric sources has been limited to a few basic geometries such as a sphere
flat crack, and a cylinder. These sources give particular diagonal component ratjdsto(M3)=(1:1:1) for a sphere, (1:1:3) for
a crack, and (2:2:1) for a cylinder. When different component ratios are obtained from the inversion analysis, they are interprete
as combination of these simple geometries without considering internal pressure balance.

Although the moment tensor representation for elliptical sources was obtained 30 years ago (Davis, 1986), the solution has be
rarely applied in volcanology. We consider two disadvantages of Davis (1986). The one is that the theories to relate the actus
volume change to moment tensor have been proposed but not unified , which has caused some confusion. The accompanyi
paper (Ichihara et al., 2014, this meeting) presents a unified explanation based on the representation theorem and makes a cl
link among volume change, geometry, and moment tensor. In this context, we have confirmed the applicability of Davis (1986)
to the observed moment tensor.

The other disadvantage is that researchers have to search in the numerical table to find a geometry fitting to the observe
moment tensor. Here we develop a facilitative tool that diagnoses the diagonal part of observed moment tensors to given tt
aspect ratios and the apparent compressibility. In addition, if the density and the compressibility of the internal material are
given, the tool estimates mass change inside the source, which is an important parameter in volcanology.

This tool will provide a reference model satisfying pressure balance and help improving the volumetric source modeling
beyond the conventional kinematic summation of simple sources.

F—T— R E— XY b7 V)b, RBEER, AL, < 7~
Keywords: moment tensor, volumetric source, volcano seismology, magma
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%ﬁ SHE— XY N T UV )VOERBEHICED  fF— 1 HifR
Volume source representations: a possible unified explanatlon based on the representati

theorem

il R HREB L et b kS N 2 e T2 3
ICHIHARA, Mlel* : KUSAKABE, Tetsuyé : KAME, Nobuki! ; MIZUNO, Naotd® ; KUMAGAI, Hiroyuki 3

L RRUR AR EENFZET, 2 BGURSEHAEE, 3 2 B KA R Bt ER B A et
IEarthquake Research Institute, The University of Told@chool of Science, The University of TokyéGraduate School of
Environmental Studies, Nagoya University

The moment tensor inversion is a powerful tool to extract source information from seismic and geodetic observations. A mo-
ment tensor for earthquake faulting has been determined and its non-diagonal components give the seismic moment (rigidity
slip x fault area), which is one of essential source parameters of an earthquake. The sum of the diagonal components (the trac
of a moment tensor represents volumetric change at the source. A moment tensor determined for a volcanic source frequent
has non-zero trace. However, it has been failed to uniquely relate the diagonal components to the actual volume change, whi
remains a critical issue in volcanic seismology (Kazahaya et al., 2011). For example, two different volume changes DV and dV
have been proposed for the seismic moment of a spherical source geometry; DV comes from the moment tensor definition of
seismic fault having opening displacements whereas dV is obtained from the equivalence of resultant displacement fields due
the former moment tensor and an isotropically expanding sphere in an elastostatic equilibrium.

The difference between DV and dV has been discussed in the last decade. Muller (2001) considered an open crack of a sphe
ical shell shape and showed that DV is the volume of the opening and dV is only the part opening outward. Aki and Richards
(2002) and Richards and Kim (2005) adopted Eshelby’s approach which considers virtual operations consisting of cutting, stress
free transformation, elastic straining, and welding, and concluded that the difference is due to whether the volumetric chang
occurs in an unconfined condition (DV) or in a confined condition (dV). Kumagai et al. (2013) reconsidered this problem and
concluded that the displacement field due to a spherical source does not coincide with that due to a three-perpendicular-cra
source though they both are represented by isotropic moment tensors. They also extended the insights into sources in a bimate!
medium. It is worth mentioning that the approaches of AR2002 and RK2005 give a conceptual explanation on how to adjust DV
to the actual volume change dV for a sphere, but not for arbitrarily shapes. Here we address how to make such adjustments f
general geometries on the basis of the representation theorem. Our imaginary operation below gives a unified explanation f
the two different volumetric changes and newly proposes a method of estimating dV of the inversion results for arbitrary source
geometries.

We start with the representation theorem that gives the displacement field by two terms (without a body force): a surface
integration on the source region with convolution of the surface displacement and the gradient of the Green'’s function normal tc
the surface (1), and that with convolution of the surface traction and the Green'’s function (2). Only (1) has been considered fo
the seismic fault because (2) vanishes due to the balance of the traction at the contacting surfaces of a fault. On the other har
(2) does not vanish in the case of a volumetric source, and therefore a quantitative adjustment is required to include the effect
(2) into (1). We here demonstrate that such an adjustment,is always realized by introducing an additional imaginary volumetric
change, which works as 'displacement glut’ in our representation of moment tensor. Our representation is found to be mathe
matically equivalent to the rather conceptual 'stress glut’ representation proposed by Backus and Mulcahy (1976). We preser
a unified explanation for the existing various representations and propose a method to practically evaluate the moment tens
components from the boundary conditions of the volumetric source. The proposed representation will be useful in connecting
dynamical models of volcanic processes and moment tensors.

F—T—F: BE— XY T2V RBGER, ZEEHE, 7'V — VB, AOLPEGE, SRR
Keywords: Moment tensor, Volumetric source, Representation theorem, Green’s function, Volcano seismology, Explosion source
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X KR CT el K 2 FE < 7 < AR NG D852
X-ray CT observatlon of delayed fragmentation of vesicular magma analog

EHAEY EARY R ol e T SEE 2 BN R 3 B2 fHRET 4
SHIDA, Tsukasé; AOKI, Yamatd™* ; KAMEDA, Masahard ICHIHARA, Mie2 ;: OKUMURA, Satosht ; UESUGI, Kentaré

JELK « L B A, 2 HOK - HUEEHE, 3 sRAbR - B - HiE, 4 Ei DR A v X —
1Mech Systems Eng., TUAFERI, Unv. of Tokyo,?Earth Sci., Tohoku Unv}JASRI

FEFEINILTER D R ) 7] & ENBFIAS T O A /1 = A LOfRIHZ BN & UTENIEERZIT-o 2. FRIC, 20114
DOFIRFENIR L, FREADOBRICETT 2 <7< DZ < OREMENC &M D, RIKNREEZHT S 7 <D
PRzl C SHRZHOMMCT 2 2 2 HiG L.

KRD< <D LAY — (WIME#, K, KA FRZEHAREREESIOAD KD 2R L L, O E >
CRBRPAWTEE 5 ZBEEZANT, WEICE &R HOXHZER L. CoEEE, W ZRELRSRZ T
L, BRIV T TR (73 7)) IS 5T LT, BasNDIENZ2BICRDERZ N TELREDTHS. K
FERTIX, RS, FEARNSIES R OREG— ﬁﬁﬁ@t%i%%%%#ﬁ?%kb,%ﬁﬁ%ﬂ?m%h77ﬁwﬁmn
DE—LT A2 BL20B2ICEE 2R BIAK, X fifss (2048 X 644pixels, um/pixel) 1Z &k D, 0.1degt v F T Odegh
Bl&hwﬁfl&mﬁ®éﬁ@%mﬁb CT FHERIC X D IR OFEIAR N ZERSE 25 L <FNTz. JRHERF ORI
BNEEZ 2D 75T ki (BRpisE 200 fp9 Ic kb B AT

AR, MR 20 mmIBEDERIKTH 5. FIHHIE)T (po) (&4 1.5 MPa ) ERFERFE (tgee, BRARN & RKULEE D)
ZEDVWIEAIRAED 1/e127% B 1349 50 ms AR ORGEEIZH) 1 X 10° Pas MERZRORROFESHHEAERE (R )
(po) 1M 10%TE A Z, WEHDOXKIEDHDFIZ B\ DO DRz W TS Z T 12

FERTIE, EE L mmiLEOKTAM RIS —IC B U TIFIES 2 alRHERIEE 97, 1R 10 mmAEED REIEADE D I
WO/ IaAZE T2 L TW B Y TIVORRENE Tz, T & EORRHIARRFE 960 msTH D, T Dkt
AN, JRERERRNCHANTE, GO Maxwell KigfiPERR RN CREFE/MITER = 150 m9 ICHANRTEREENTVS.
FVXT ST 4 e BE, WNERTOMG RPNz & T A, INGREETE, HEWVIE, UIREDFELTWS ECTA
MOHHENEATZC EHERTE S, BRERDITLIC K > TELZK&EME D DK ST, TNEDOHDH S LTI
PERNC AR L, WKERICE B85 TR EHBOARIEDIEIEER T 5 C & TRBGHINIC W5 EZ 5N 5.

D EOIERN S, 73V Ol OMEENRERAN & R 5% TH, MRINTO NI —ARSan iz & > Il
PR U5 T & ZHREICRT T EMNTE .
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FEGRIERES HRIC BT 2 < F ik D€ 7))L FER | MR
Model experiments on magma migration in a viscoelastic host rock : effect of viscosity

e gt B HER
TAKEGUCHI, Izumi'* ; SUMITA, Ikuro!

VEBIRRERERE BIARZENTZER

!Graduate School of Natural Science and Technology, Kanazawa University

SRR K O RE LTIR IIBIFNC K > THIRROS 7= E D A\, BRIICHIEREEAL RT3, T, Zhid
BRI L, 7R/ AT 27 TRMHEEIETHE XA TN LR, UV RT 27 TEHMENETHZ XA D
BHAWY TSRO A ) = X L& ENTE T (Rubin,1995) KHIHEZTE & iMERIEIC X 5 < V< iinkid 2 < O E SN
TWVW5H, ZOEBEBHEHICE T 28I T2 TlER, 7Ty 7O EEEZDET % BIKIC DWW TIEARIZICHH
FDZ W, FNERRLODWVEREM S -ETIVIERICEK D T OEBHEBIC T % < 7 <X O # D T % (Sumita
and Ota, 2011) AFETIX, <7 OMMRDMEMEATh O~ 7 < EEIC 5 2 2580 DWW TN T2 FERE RIS DOV T
ﬁ&tﬁ—g‘.%c

AFEERTIE, (1) HHTIEROLATI—HEL (2) FEAER., O 2221795, FAFBRIERE 160mm EX
250, 500mm®D 7 7 YV JLOFFNDOIEK (RFE) I CsCUKIERICIIRAIZ A T D (v 7<) Z L 620 D v
THEATZTLETITI, TORE AT BIAH - KL DOEEA - FAHEEZZNZ N Iml, 0.108g/ml 0.1ml/sIC [EE
L. EBSTRA—2—L L TERDIEE % 0.04~0.5wWt%, %EEM.LMSOJ*E MR % 10°-3~650Par s & 5 A bE ¥ %, #
RKOWEZ LAEZ BT Ik, WIMER, BRISTIN3IMENT S, 7V —THBRICKDERIINRETF—V M E
TIVERETNC DR WIEREEE T IV TIRLITE S 2 EWah > T\ %, EEOREFIEHWICEART % 2 J5a & IRy
MEETA AT T L, BT %,

FEROMIMERNWNE S IRB L, 7Ty TDEN 205t BIR) 5 30T BN D) NEEBE LTz, 2 0th 5
3L LB T B EFFITEZRIE 10PaFRE TH 0. MR E < K5 LEFFMIIERIZNE tc%)o C DFEFMIPER DA
&, B~ 1 REICRZRO OB BV EREDZMIERGC=Ap gV'13(A p I HEEE, g B/IIEE, V7T
DA DL BENTH S, 7Ty 7RENTEEEN Y — NROENSEZD, 7T 775\:% IR BITHENIEEIC
FINME/NELZD, BET %, FHCREWIEKRD 2 WIEERMERIRIAZIEA LTIER TR 7 5 v 7 DEEAGR N TR IE
Uiz CTOEILEBHIIER DRSS, TRIKDKERNRKEL G2 LEL RO, 7Ty TN 2Ioticizb L &
FIGLTWD, KIEARARORREREEEI RN U THEHBFRINICE S K%, BOMEIGRERIERD/NE RIS,
U3H5 INEEB LIz, BOMUIEZT Ty INELEBIMSTI Ty IM—FRICEL RO T %5 A7 —Y 7
FHtvd % (Taisne etal 2011) HEN 13X D KEL B DI, 75V 7DD 3Tt Es T & exthiffir b5nd, LU
FOFBXO . < T ORERIGKHMEAR O 7 Z oy 7 OBEREEIE N TEL. 75w 7 OB, O, 1F 1R
BT B Mo,

5 SRk
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Bubble growth and resorption in magma: insights from dissolved water distributions in
volcanic glass
Bubble growth and resorption in magma: insights from dissolved water distributions in
volcanic glass

MCINTOSH, lon&* ; LLEWELLIN, Ed? ; HUMPHREYS, Madeleing; NICHOLS, Alex' ; BURGISSER, Alaid ; SCHIP-
PER, C ian
MCINTOSH, lon&* ; LLEWELLIN, Ed? ; HUMPHREYS, Madeleing; NICHOLS, Alex' ; BURGISSER, Alaid ; SCHIP-
PER, C ian

NFREE, JAMSTEC, JapadPepartment of Earth Sciences, Durham University, United Kingdd&ierre, Universite de Savoie
- CNRS, France*SGEES, Victoria University, New Zealand
HIFREE, JAMSTEC, JapaiPepartment of Earth Sciences, Durham University, United Kingdd&Terre, Universite de Savoie
- CNRS, France!SGEES, Victoria University, New Zealand

Volcanic eruptions are driven by the growth of gas bubbles in magma, which grow and shrink as volatile species exsolve fron
and dissolve back into the melt in response to changes in the local environment, particularly in pressure and temperature. Th
movement of volatiles, particularly water, is recorded in the glass around vesicles and recent studies have used this record
interpret natural samples. Here we investigate the processes that control bubble growth and resorption in magma, by measuri
the distribution of dissolved water in experimentally-vesiculated volcanic glasses. Water concentration profiles obtained using
SIMS-calibrated BSEM imaging and water speciation data obtained using FTIR spectroscopy, are interpreted in the context @
the known pressure and temperature history of the samples.

Samples are found to have undergone partial bubble resorption during the quench to glass at the end of experiments, as
result of increasing water solubility with decreasing temperature. Analysis of the lengthscale and timing of the resulting water
concentration profiles demonstrates that the majority of resorption occurs above the glass transition. This quench resorption
associated with a reduction in bubble volumes that creates characteristic textures, such as buckled melt films between adjace
vesicles and reoriented cracks around resorption halos. Highly disequilibrium water speciation ratios within resorption halos ar
found to be diagnostic of quench resorption and can preserve evidence of pre-quench bubble growth

Quench resorption can increase sample water concentrations and ratios of molecular to hydroxyl water species, and redu
bubble volumes and sample porosities. Studies based on these parameters must therefore consider the potential impact of que
resorption, which is expected to be greatest for samples with high water concentrations, slow quench and low initial sample
porosities. Water speciation data offer a way to investigate these impacts in unconstrained natural samples and could provide
tool for forensic interrogation of their eruptive history.

F—7— R: Bubble growth, Bubble resorption, Water speciation, FTIR, SIMS, Backscatter SEM
Keywords: Bubble growth, Bubble resorption, Water speciation, FTIR, SIMS, Backscatter SEM

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. ];;g’{;‘sgiem

Union

SVC50-P10 23 R AR —2 FF:5 A 2 H 16:15-17:30

FKIWAAXT 4 v 7 ARBER LI 1 e 7 <N OER b & BB EREAN DG
Formulation of the 1-D magmatic flow including vesiculation kinetics

HAL BEE
TORAMARU, Atsusht*

LN RAARZE BB A 5% e bR 2 LAY
IDepartment of Earth and Planetary Sciences, Kyushu University

CNET, MERZA T I T ADETINERBIERRE TR, 7 ~03E (TARDOZE) <L TTEMREICHE->
TP IMOEE N T Wz, UL, FEUCIE, XHEDKIEIL « RED A 37 1 v 7 ADTdIT, #69 UE VKD
VD TWEDITTIRAEV, iz, EEEFFCHL T, 2 < OREERREMUE S N TWIz, EE & FEah A
T 4w 7 AOMHENER, ZORFRET 23 « [ENZEOFEANREZH1% T L1d. RIXTORFETLRORFRHEIFEfES
ZTNUCHHES 2B D2 R 2 7 DICRETH %o AWIFETIE, XTEERDAA 3T 1 v 7 A%2B R L Te—0t
O — 2 FAET IV ZE Mt U, ZOEANEEZRHNRTD T, ZOMRZMET 5,

H—iihZ e d 20T, @R MbDSjEE LT, ZDRX Yy b 2EDN LT, 1HIAOERUICTE Z7ETN 5. 4D
B, LTI, ®EOKMZ(LZidih 3 2 ERMFONZ, IRESTREAZT U TESORFRHZLORISZEH S 2 DT,
ZDNEFICHED o FEBDIA T 4 v I A% EHZ5ROERIETIE, BENENLZT THRIAABOMEBTEH S 5
RIDSIED, HARE, FEEDHART v JATIREE NS, ERILIFIEAIITRD 3 DDOHLEN WD, 1)
A5 (EERE . 2) #HBTHRX GEIERT). 3) FEEAART 1 v 7 AOMKRI, #RELT, H/ LM
FEICBI LT 1RO & L5550, [TEHZEONIC, FEEC X 2 ISHEDMND % LIETTH S, ORI,
JES). . WA ARE (TR b5MHA AR I B RMITEARICAD . BUEICHES T EDHIRS,

ERCDIES M L RANIEH 2B 2720, ¥ a v 7 F a— T EZEIENICHRO 7o, BIREICBI L TIZRE CIP
B0 ize @EMOYIIAAT ZAENZ S FEDAA T v 7 AMER T E S 5510, @O 1k & A,
RN ES Y & s AN ESRERDNIE R E N, it e —89 %, ZHUcH U, SHEMOWIIA A& D7 <
FHAA T 4w 7 AN TL Z5EIE, BEMTREFEROIRS #VZ2R D, SENTRAEER T b &P
E7 B Y b BIERANY b, ZNENERLEETERET 5 2 LD o T, TNTNOEREEE R, BIEK
FE GRS T )L —) RAUEREEE, @ EH T O AR FS 5, RIEBD A 2T 1 v 7 AWM <G H
Z 95 TRV TORANZENE, #iEOHEE. HALEROENDRAENXO/NELEKEILTHD ., KILDKIE
P DI LTRSS NS X TOWRFRIN R 72 % WIS Tl T 9 2 5 51d, B X TIC & D ROK 2 2%
&L, dF L OEEDKGRE OMGHESE, B AL EDOFERZZTPTVEEILNS, TOT L&, FADHA *
T A 7AW, JEFEEICP I &0 o TEH IR DER 2 B LTV 5 AfREME 2R LT 2,

F—T— R GETR, FEAAA T 1y 7 A, STIRTE L, EERE
Keywords: conduit flow, vesiculation kinetics, bubble nucleation, shock tube
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Pre-eruptive conditions of rhyolitic magma from Kawagodaira Volcano, lzu Peninsula
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TAKASHIMA, Jun'* ; ISHIBASHI, Hidemi'
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LGraduate school of science, Shizuoka University

AT KNG, BB ORI LIEFEERICNIE T 2 IRACEE OB XILTH D . 3060?3190EHGICHEA LTz & X
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Bl BI1EFHND 5 IHFRINDEA RO bIE, BEEES VYDA TIEELLEWEHRTH S, TOZLDREKRE
U CTHEKERTD < 7 OIREERNGE [ FIEFE TORAT ZANRNRKEZ B L TVEEEZILNTVED, TOANZX
LOFHC OV TR S MBI TWS, ABFE TR, AT LD T ) Z—KEk - KPR - TBaTREO=
DOBMERIC X ZBEHEMOY > TIVEEEITOD., ZNZFNUCDODWTHAREN T EPMAIC X288 « A5 AL
ROREZITo Tz Z LT, SEAEXDOEEMNCOWT, ZNENEANERNICH T 27 DIRE - 177 - E7kaik
REZHMEE D, ThUCHEDWTHY TENLOBENEERZLD X = XL DN TELR LTz,

710 KL O HPIEE A ARRIC B D 5 3 E— OB A A DE & T— FlKZ R Uiz, B ER2AD 15%%
b, BEA - ARG - RAHEG - T2 A 5D, AEEH T AE T 85%r DT Wz, ATV AN EE
NTWBMABGEERNER Y —= T EALTWz, COYV—=73a7 &V LRI 3T EMTE, TNFho
V= U TR TR T B & EARERICEID 59 Al ORICEEEREVAER SN, EN1.2E 1,70 DO%EM
WCHEEL TV 5,

AE Al EEREIEEEH LT ERD S L. 3713 200?300MPac. Y Ld 100MPalhiE T b L7z 2 &V
Mmoize Fiz, REA-AGHEIRED SROIZIEEE, B TEVE RSN T EEEIL 859 CThH Tz, %
U THRIEA- AV MTE E/KERD BaRD T E7kEIE. AR TIE E A EEF AL, SwtysifRIicER LTz, TOF
K&, 100MPalc BU) 2 FiACEE A )V kD H20AfRE L i —Ed %,

HEGIREEET « EHEHc &k % L. <7< iE 200MPa?300MPaA» 5 100MPafEfE F TlilE S N5 R, IR A2 kL
oz &hbhotz, 2D M5, BEARERDOZIE 100MPak D HEFEIE TOBEBRIC K> THELZEEZ LN
%, iz, AEEE 72 X)L M E/KED 100MPal BT BTAMRE L — T 52 &b, TOHESTRETHIARMG L T
WizeEZOENS, TULT, PELECANAGRURBELDY LETORENE 735 ETOM. 7 <IEHEE 2.573km
WKEHRL TV EEZALNS, TOTIOEIHOMICAIEE XD EANEZLELTWE, X7 E O 0 _LfBickia
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HDOIEFFEIN DN ER DL LB L T e REMEA D 5
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