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The mathematical link between stratigraphic grain size variation of fall deposits and its
time variation at the source
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Pyroclastic fall deposits which are produced by explosive volcanic eruption have various information on the eruption events
The areal distributions of pyroclastic fall deposits such as maximum grain size, median grain size, thickness, mass per un
area, etc. reflect the intensity in a single eruption and the wind conditions. Stratigraphic grain size variations of pyroclastic fall
deposits also reflect the temporal behavior of the eruption intensity. For example, normal or reverse grading structures in th
pyroclastic fall deposits have been attributed to temporal variation in the volcanic intensity (column height) and/or in the initial
grain size distribution at the vent. However, no quantitative methodology has been developed to relate the temporal variation ¢
source characteristics (column height and initial grain size distribution) to stratigraphic variation of grain size distribution at the
deposits. In this study, we consider the mathematical description in 1D fall-sedimentation process, which relates the tempore
variation of source grain size distribution to stratigraphic variation of grain size distribution.

The number of grains in a size bin must be conserved during sedimentation process and results in the same value at the arriy
time on the deposits. The number of a specific-size grains between at the fallout time and at given times is linked by Lagrangia
description. The key point is that the grain size and the departure time at the source are mutually related to the grain size ar
the arrival time at the deposits. As the arrival time corresponds to the stratigraphic location at the deposit, the stratigraphic
variation of grain size in the deposit can be connected to the grain size characteristics and departure time at the source usil
the condition of grain number conservation. As a result, when the time variations of source grain size distribution and of fallout
height are given, we obtain the temporal variation of grain size distribution at the sedimentation surface. It means that differen
sizes of grains which settle at the same arrival time are traced back to the different source time and height. The arrival time ol
the deposit can be related to the stratigraphic height in the deposit by the differential equation of increasing rate of the thicknes:
which equals to the volume flux through the sedimentation surface. By using these mathematical descriptions, we develop th
mathematical method to link the temporal variation of eruption intensity to the stratigraphic variation of grain size distribution in
the fall deposits.
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Color and grainsize of ash samples collected continuously at Sakurajima volcano, Japar
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FEEKINE S0 4ELL ETEB 2 il 2 D EAEEOTE N LITH 5721 Tixd, TNE TITHER - BRI N TE /2R
EHREGTEE & T — 2 h 5, FEHANICD S <7~ FAED S EEH A TRE T 2 IBRRROZIABICES ET, It
RINEIROMEATZNINTH . — )5, AhLoE L ETik, LEUIE T Z—RE A ST TR DIEFN
BEKDVRELTWA D, 4 HOMEGHTEE & ORIRPBITRRIC DOV TIRIE & A EHENEATHERV. Xz, Wb
W2 [7)VAh ) REN) ICREBEESNZELDEINCOWVTE, SFIEHRENZ A TOFEENINZ < OFEEICEE
BENDODHL—HT, TNEOEBRMNEDX S BERBIERT 200DV TIER, HEORIGHh>TWViERN. C
NSOHRRIE, K A~BHBNOZE L U TR 5N b 728, A CRERY OB RINETT>T, 20
MO~ 7' ESEEEPE MR OBRBRICOWTHLMNCT ST L ZHIEL TV 3.

INFE ThNbUTEEIKLPEREEEE Z BT L, MEXLREFID S5 2km Ol CEliefREUC i L7z (Shimano
etal., 2013. C O/, KILPKRL T D5 T AR Z 8GN 8T LTz A5, 2009 FEROOIEENEFRILICI > T, Zh
umaﬁt%ﬁ&®77?®mﬁ%@mbt — )7, HUBRYIPRZIEN T — 2 L LeigkRat g B 7z odicix, V7V EA L
T—RZOHFENALSEENTE . £z, EFE, GO b KO ALROIETEIC K D (EHEE, 2002,
Yamanoi et al., 2008z &), KK DOt LIREZEM 5 EDBURDNIAS MR D DDH 5. RUIFETIE, 5%, VI7IILEA
Aﬁﬂko&ﬁ%«< FSIC WD CEbEERE U 72 KL PG O el st K B ez - 7z, 7z, KilKicD
WTIE, KRN RZS Z EMERENTWS S (FEiEh, 2010, kI ZTT-> T ERRORRICD
U‘T%mbf;
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Numerical Simulation of Volcanic Ash Transport for the Eruptions at Mt. Shinmoe-dake
during 26-27 January 2011
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20114F 1 H 26-27 HFEEEAXIC X 2 KLpkidmEz . KT IR AT T IV e N— A &9 2 — T T )V 72
THHEL., #HEBNT—2CXIMAZIT> TW0d, B —FRIKETIVIE, KILROK 75 A X« B S 2 gIHAS
ELTHEAS T ETRAMADKLGREZR L, HAERZERICE ENS MUk FOE & & HE TIERE LT
HIIREOBTR - IEZ HIRT %, FHEMEIE =GR S PUEMZ Fui & LT 2500kmX 2000km & JAIIC & D | kiR
I 5km & Uiz,

NP Bl SnE — XoCRE R £ 77 )L (Suzuki, 1983; Shimbori et al., 201D &, W TEEEE « ALk
FOYA X - MHREEOREE LTE A%, BEFROME., R TBIIIE N2 KUIKEDO KRN ASHIEHHTE
28 D0, FHICH S & MIKEOEEDET— 2 & B 25l H A E D SN, RE LTz KUK 5508 1 X554
ICBEDORMN DS T eV olze T Ty XOBEWNAKLUPH Z YR LTE X2 5T, BHEZ A )2
7 R7eE R U 3ot EEEUERTEATT > 72 (Suzuki and Koyaguchi, 2023 3 JOCEEEEFHE O R, 1EkOHE—
TOCHEREE T IV 5 Z 502 KLU OBEIC EEX, 21 10um K O K LR 7D RO E— 7 K DKL &
JEICHND T EDFiTzic oz, TOREN SHEE X NS KLIKBUHOBEEE A LT, Bz amEEiae 7 )Lz B¥
LTW5, JRBGLIKEGEIC R 2 8 LWL OB OIS DWW T, BIEEBROMERE R LR %o

HEF
AW, HREURAEM SR 70 7S Lo Z 5 1 E Ui,

BENHR

Shimbori, T., Y. Aikawa, K. Fukui, A. Hashimoto, N. Seino, and H. Yamasato, 2010: Quantitative tephra fall predic-
tion with the JMA mesoscale tracer transport model for volcanic ash: A case study of the eruption at Asama volcano in
2009.Pap. Met. Geophys61, 13-29.

Suzuki, T., 1983: A theoretical model for dispersion of tepec Volcanism: Physics and Tectonics. TERRAP[#5-113.

Suzuki, Y. and T. Koyaguchi, 2013: 3D numerical simulation of volcanic eruption clouds during the 2011 Shinmoe-dake erup-
tions. Earth Planets Spacé5, 581-589.
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Weather Radar Investigation of Volcanic Smoke for Disaster-Prevention
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Eruption types determined by the mass flux and volatile component content of ascendin
magma flow
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WENICIE < 7 DRAIREE 2 (R - THiH 9 2 IR IR E A & < 7 D S N THEFET R £ OTE THEHT 2 /@ 7%Em
BN D S, EFENEX S TR, BRENERENE S SIERMCER 2 &< B3 7D ==Xk, AiRZE SATE
AT U T 7L —Ek, B RIRWVIEREZ LS TV R, BIRIICESR % B3 X ba R ki e
I NG, RN & IHERNEEKDBEOHDIHA ARSI I NS T LR ESHALNTVS A, 1BFIN T
KDORZATNESREZEHT USIAPICHHE N TOERY, ARETIE, BRWNEEAD X A TINEROS 7= |
HFOMHEIC E S5 IFT 200 7%, EFEIEETIVCHED { itk TV TS %,

<O ODMIEICE T B & EDIREEIR. EHEO S S OFE LR TEDYE S, IR TN S
PR B TRATE %2, RERPBREHEAST T FERE ST IO ICRd 2ERIETET, —/5. &
ERO< < OIRREZ A V< OF iR (HRRE) LA ADEE ZRiOMBEER T E CERT20M0MERTH S, <
I3 FAHRDERIREICH B L EICiF., RS I OHRRBBFEIICESET —EILEDZDT, TOLEDORIEFT TN
FRZEGT RS IRIFER T IR DOIRER R TE %,

HIZEODIRAE & A OIRREIZ E W MGERET IV EH O T OO %, CTOFE T, R 3N /T A A
B2 H U TR /< A CHEET ER T80 9%, STUROIREETIE, UL LIHRIEK D~ 7~ h 2128
KK > TKEATNCBEIT 23R E2E 2. TNDMAAZHET 28D ET %, 70O EREEIEHLIZERET WV
DIT, PRI S BAROEFRN AN T E TR MICEN AR E T, ZNNRERZHRE T2 EEZ5DTHS (da,
JVGR, 162, 172-184, 2007 EEh 5 7 W32 2 BRI, STEIROIRAE Tl ERHEEIC, EFEROIRAE Tl B
JED 2 FICLLHIT B & LT, ZNTNOIMPUREZRD B, FHFEIER 7 DIAMRFEICIZKFREIS T 2 BfRZ V5,

NGERORTEHED SHRICHh > THEITT %, IEROFENZ 1 GFEE U, BHEEOF®E &R I
THAGDOEREGZ T, Wod 2 FELRTOWRKS 7 OE LR T EEZHET L0 TH 5, I HRER 2%
LTHB e, H RO L R OBEHIREEDBIRIE., ZORMICK > T DD T IV—TIchirbsniz, 7b—
TDERDBENEZATEEDTFENTUTOXI IR TEZDTH S,

HRVEEB ORI T EN HIc 2V E Eid, B SIEEHOEERNDELIEHET 5, chE 107 —7
T, TV =R EEDT 5ND, BEHRFOWDEDHERMER S ®IE,. EAE ORI AKX > THREINT, HiF
GRERODHEFEME RO BUCARAFE FICIA~ 7 < DIRE TS TIRX %, #HFEMEMD BEDOZWIRETIRIAS 7~ OfigZ T
TV e, HELEVEU T TAERDEFMRNMEE LR KD, TUADE 2D )IN—TT, TOFEMFETTIEHEAIZIE
EHWICHED, TIWA/RRA ey RYRENCEDEDEMMINTES, & 31, M RO EN DRV E &I
. FEWIRED TN T DEVEE THENT %, COIRETIEIEHBZRICTUEZImET 2 D13# L <. EAIIEZERD
KR E LTIHR 95 7 L—=NEAIC R % EffIRTTE %,
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Keywords: volcanic eruption type, ascending magma flow, conduit flow model, volatile component content, degassing, compute
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Magma eruption rates, eruption styles, and preeruptive magma viscosity
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SURWEHHRIL, WA AF I 7 AZMRT 2 -DICREEANGEIED 1 DTh 5. £ DFHICHIEZER - #l
RV T — 2 BI85 N5 T Dmz, HAFNT—2, BXUCMENDOS T DOFAIZEECT DT Cikind % C
L P %,

9, TERITELEAMK TV =K, TV A, KKEETY =—K, BEER, daF—L) i, Eil
o REEEHEK - BEEEZGH 100/ E O a3V iz, FL TNz, [RT7<E DR (preeruptive magma
viscosity; Takeuchi, 20DLICEH LT Lz, < 7BWE O EIE, 7B EOICBITZIT (AU b +455
OMMETH D, < T <DEXEES] (eruptibility) DEEZIEETHS. ¥/ <MEOEMF GE - B/Kk&E) KBF5 AV E
M E RN OEIRENS. 2T, AV MRz 2aHK e SR S EHEICHEIT 547 (TA, 2010 ZHw
To. BONTZTSME DR & EHE - AR OBGRZH 2 &, BARRIE< <l O/ HEEdT 27, &
AR E X HEOHEBE L Ao 7z,

RiC, JEREEA (e.g., 7V =—) imRIEA (e.0.,.785 F—L) LDOMDER (e.g., Kozono and Koyaguchi,
2009a,b ZHfiRd 578, [Al—MEAKMNICIIT 218N T = — X W7 = — XOEIHERZEY 77 v T, X7 <HE
D RME & DBIRZANTz. ZOE, < 7WE ORMEDENEE, W7 2 — ADEHROF v v 7 (EHERE) &k
WT W ote. T, JEFERIEA & BEIRITEK OB SN <X OREICHR SN TVE T L Z2RET 5.

DL EOREHRE, WBECROE R E, 7SR OME (S7SEEOEME) MRELB LTS EZRLTY
%. FHC, TWE OMMEDN 10 Pasfha iR, 2 D02 A IR 6NZES TH5. )Mt T (ERA ~
B2 LS L BRI KREE ) ==X ~ T = —K, BRI IITASIRD 2 <, WA D HERD
Fr oy NI FFEKE 19864EME N, N7 1947 1970 1980+ 19914EME A, HilkiE 20114/, 2 &. (2) &
Ktk 2 17" (EPEE s ~ Wats) - BRENEAIE T ==X (BEWIEHET ) ——DiF), BHRMEAISTAS
R—L < BEF—LDHZ L, mEAKDOEHROF v v TIIRKEV | 245 SIO, EHHRICADHBEMNE SIS ; €7 ViR
19914EM A, t > hAL X 1980-86(EE A, AEE 1977-7T8ERA, 5L, 2DDXA X, /T DEK - LR
2 (e.g. flifft, v aR7<MEONSD AL Mol ZRL TWAAEEEDND 5.

F—T— R TR, B, < 7R DR, BRI -RETRAE A O FERS, B, LA K

Keywords: magma eruption rates, eruption styles, preeruptive magma viscosity, transition between explosive and effusive eruj
tion, phenocryst content, bulk rock chemical composition
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Conditions for transition from lava dome to explosive eruption
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ST ROFEAR A ADOTHE AR, #ELZHESTEE F— LIS 2 KERD XA F I 7 AR, ERIEAND
BRI EOBMBEA T O A2 7259, 58 F— LD BEFENEAANDEBRIE, UG ENGREORINZ S 729,
ZDEBDEC B4 7ZASMCT 5 T LIFALFEIC L > TEHEELZEREND S, AT, —JOTGERETIVIC
FEDE, W5 F— L BIEFEINENRANDBR A< 7 YIS SR FITARAE L T ED K S I 2T 5 D 7Z2iliNTz

WGBS O TN « MBSO 2 RIRANCHINS T2 1T, AR TIER JGERIC BT %~ 7| &
DS (per) &< T <EHE (q) DBIR (Per-g71—7) ZHWVTe. pep-q71— 7 OIEE (dper/dg) WIEDHE, EHRTRIEEL
JEICIEB—71C, dpepldghie, DF D IGEBM AR Z L D56, ERREALEICKRS. TOAaMEIE 2 DDIE
DT 4 —=FN I RANZALICE>TEILEND, FH—IC, MMEOENOMRICK S, <7 <E RO S
< T OIBIREEDOWADD, IGERED b OO 287259 (T4 — 3w 7 D). B, BAADIERRL
DIFICE D, EHROWINCHES < 7 < IAE DD, <7< DOHHEICK IO ZE 7259 (74— KNy
72). TIN5 DDT 4 — RNy ZTOMRICK > T, EEHERESGHEHROEKT dp.,/dg>0 &7 0, ZORDOHHTH
5T dp.,/dg<0 &7 0 BV GZ £ D STRDp. -1 — T W 2 B ESMECHIBIT 2. IFREIGERE T IV OfR
Mick2 &, TOSTRDP,-qh1—T DIeDIC, D S D T HHGRAMER RO S PR X TR ICHE
mLTW->725E, EEHRD S EEHROEBANERDZIMISER T 5 2 b o7, TOEHROZEZHS
BRI, ERHE F— LD DERENERANOERERE UTIRAS I ENTES. T TARMRTE, EEHROMH
K & PRI DOBIFUC 1) 5 g%, NGB U % HEAIHYE (9.,) & L TER L.

T DRER, Qer BRIV ST A=REMDE ETT 4 — RNy 7 21X > TR E N, FREDNIFFICEOEEICD
BT 4 =TIy 7 LICEKSOTHREND T DD, qop MT 4 — BN 7 2ICK > THRENB Y6, T O
T3 TR T AANOR AT AR ED AT A BE# S % /35 A— RZIKAF S % . AT, HE71M AT AiREROH
Pz P OIRBRIE T — X DS HIK LIEEIC, qer DRI ERORAD & & BRI L, ZDRE
0 (BT AL L) OMFRTIZIVRINZ7AS B — LK OEHROBIIE K D132 KL< A3 T L2 5MIC
L7z, 2O e, BGTMRAADZE TR B — LB KOHBICAHN R RHZRZLTWE I EZ2/RLTWS. &
512qe, OfEIF, JERICHRIIKFET B b o7, TR, JGEROZEILDRAADERICKERGEZ G A 5]
OTHB. NEENEADT S &, JGERED D ORGMHEHIAEINT 2 T & THRAHO ERAMIHIE N, 2 ORSEHET 577
AMMEEE NS, XTIGEREORANZ, JGEWTHRYGEE O ELD I, K7 A A& 772 8B Ed 5 AR DOE S
AT —=NVOWEDZEETZE L, THUCK > TR AMEEE NS, CNEDHATAREIC K> THE F— LEAD
EOZoElLL, $hbbq., MENT 5. TDT L, JERDZILNEADOEBRERICHET 2HER Tt A TH S
TR LTN%.

F—T— R KGERR, BIEE TV, BGER, V85 B — L, 15N, AT A
Keywords: conduit flow, numerical model, eruption transition, lava dome, explosive eruption, gas escape
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A phreatic explosmn model for Mayon volcano, Philippines, inferred from analyses of an

explosion earthquake
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<IVAkNET 2V BV TRBEREENLUO—DTH D 161645FEMN 5 20104FE F TICEH 49 [BIDE X Z#ED IR L TX
Tzo TOXIAVKINCIBNT 20134 5 A 7 HIC/KIRGUIEFRDFEA, 5 NDBIIEDET & /a-o Tz, AGEETIRINIEA >~
IN—3 g VI K 0 IKIRGUB R OB Z it L. ZO8HZ & LI BT B /KEKUERDOFETTIVICBE LT
EREITH D TENUTOWTHET %,

4l 2011 X O AN IR ER T 3 Bz 8kl U CEtleill 217- T X7z, T OBIMEIC X - T 2013485
R HBUE A 0.4 HZD VLP A XY M BEERE Nz, [FA XY M DIKIFIC 0.1-0.6 HzZD/NY RISR T 4 )V Z—T72 T, JA
WHEEE T A > N— a V2 1o lc b TA, KB MRS 27KEEHIT 7 Ty 7 LRRER Y Y TIV T +—
ZADHEGRDOMBNEELNT, 750 TV TIVT =AW 5 DEEANDEFSDIRIGIIFREE TH - -,

BAA 23— 3 TR S NTERRFRIREUI N RIRRT 1 )L 2 —D#H» > 72 £ D (filtered source time function; FSTF)
THBDT, 7 4IVE—DHD > TWERWASKRDZEFIREEI%L (deconvolved form of source time function; DSTE)Z IR
HRELL BN H S, DSTFOHEEDT2DITIE FSTFHN SNV RISA T 4 )V EZ—72 72V R) 2 —2 3 V9 B4
BB H ., BUEINICZEIC T NETT 9 DIXARS TR, Z T T DSTFOMEAH & U T HAZBIEIE TH 2 5 R R R
ME&FF> 1z AT TR« £ 2OV AROBEEZ, TNBIINY RISAT 0 )V Z =T T-8 D% FSTRE LTz &
A, A2V AERTZ T EEIC FSTRICHEABEWVIRIEDNME D NTze TDT &E DSTEDA 27V ABRIDBIETIk
YUTEBZTEERLTVS, W7 Ty 7103 % DSTRIRIFEE ZNUC5 [ ER S IEE R L. ¥ TV T +— Akt
9% DSTFIZ Y T v 7 OBIImRA & R BREGEFETO RmE D j&2/RT,

R OFTIRHSIFERD -6, B OHF I 5 RMSIRIE. (LAZEEs GPSEAE. [LTHD @i ot i
MR, B OMER AR, R bR, BREORMZ(LZ T, W huc B0 T BFERTICHE T
HPYRBRSIE RO 5o Tz,

PLEOFERE & LICEREITI . BT L2 VLP A XY MIKRRUBEHFFOEDTH S DT, 77w 7D DSTFDRTH
ERCHENBIEEIZ T Ty 7O FIKOMEIC X 2 D ERIRTE S, BEOKER T Ty ZRhMEsEN-c & &
GHOETEZS &, BKEERNEKEOERDHEER>TT Ty THER, Z I FkHDER « il U TIGRSURF
WCESTEWSETIVEEZ D ENTES, —J7. DSTEFOBRICRONS RaEDT VIV T +— AIIEFHEDK I,
75w 7 DU OIKALHINC X D H D L BIfRTE %,

T— A MEFEE 400 mx400 mD 7 5 75 0.4 mDJEE DfFE « g% LIz &EZ % T & T DD, Thic
F4 9 2 B O ITET EOHIEZ LB E N TV ARV, Lieh > TEFROTEIZBRE T2 5 v 7 ORI T IEFEIC
Eo T ENAah o7z D ElEbNS, TDOEIET TV ZICBWVTHD IR VBN FET 2 ATEEMEIC DWW TRGTY
%, BROBERICIZT Ty 7 OIS NIZIREICH B T-DIKERZRIFTZC ENTERY, LM LENSLHA
IKZEE DOHEITIC > TR T S NI OIRBRDPBRLIE FTUE T T v 71300 CEBIRGE & 75> TROEF
FRZ LS %, ¥3I 2 KLTIE 2003, 2004, 2006, 20091 ALK Z IS 2/ MR BRDREL THE D, TnohS
BIOBRERU 7Ty JICX>THELR LTS EBEROMIRBIEBH~FE <1 7AME) Lix%, —H, 3V
KILDMBE D 7 K DN O 2 FF DLl 2 - W T BUKZ B O 2 N FE6R (Berger et al., 1994, Geochim.
Cosmo. Actayr 5, > F A — MLA— X — DGR EVKZEET OTEBIC K > TR X N2 DICET 2 ik 300°C
DEREINT247H, 150 COREI N T 446 7 HEeHEETE, LElDIBEROMME & EVMEICE 5,

CTOETIVTIIKRLIEFROF LRI EHRE DI RIC X > TIHEESNZ DT, HA « 8 - i kD@ FE WM
NHNEZFOUIEL — DL U7 TERERKIBRZRC LS %, TDT &5 BIOEFERITIC BB S B
ENEH-TT L EBENTH S, i~ I 2 kUTIE 201 1FEOBIRIBIRALIE., 5RO /KFEGIEFEI 2 RN T VLP A
NV MIBEHENTOERWD, O & BROERNTEMENER LTz & Z 2 TN DL,

F—T— R IRERUBEFE, WA > N—2 3 >, BRI B, BUKEH
Keywords: Phreatic explosion, Waveform inversion, Source time function, Hydrothermal alteration
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PREBER R, (LAZE), Hirh COEAALDBEED 5 AT fRE KB L DK
AR ORM _

Magma accumulation process of Izu-Oshima volcano, as revealed from deep LF eartt
guakes, deformation and CO2 out-gassing

G 53 1
WATANABE, Hidefumi'*

LR B SR
I Disaster Prevention Division, Tokyo Metropolitan Government

K DHFIAFRIDTzdITIE, BN D DO~ <t « SEEEZET 27210 Th <, BEAICE 2 EEOH (FHc,
<TI0 NOFEFE R MRERLKIAFEE DO, AN TOX I H ERFBEORMNEE) NEETHS. AiE
T, PHaREAIL 19864EM A% D BIAMN R I LA SRZ ), SRR S 3 X O LTEd CO, A7 RS2 b
DORFHMN 5 BTz, BKEEBEORBIC OV THRET 5.

1986 FME N E D ILERARDAFH © 198944 PICH T RKEXILDIHAREN B U2, FHaREICBWTRE @S
TEIAMEGEN S N TO 3 5SITIHK BRI OREERT T — 2 ZET L72ER, WO OEH T XE RN
EMMTIE> TV, (1) BEMR AR RIX 20064EE F TIXEEIREIT CIEWICR BT E S A, 2007ELRIEZ
DRLY ROBHNTREL B> TWVS. 2 REMNEZIFRICESZ LT, 1-24EMM CUHE-IERAZBMNRE 0K ULRAEL,
1993-201 ¥ UUAE-IZFRY A 7 LA 10 [ L TV B DY, 5REDGEICIGHE,N SBE D, @ CRusIC GRS % &
WO RN D 5. (3) ZEDOIRME & kEERFRAY 19994F LA L T\ ad (KK 2 p strain. T DX 5 HRIHE-IFRZE
B 19864 ARNIC HEEMENTE D, MAIRIEZH S p strainTdhH o7z (4, 20084EHEGKE).

FEMEE R EEREN & LA DRSE | 2001-201 KEDHAM OGS T — o LILFERIC X % &, KEE FAEE 30-40km
D FER= > S IVICFEA T 2 TR B I i O FE R [0S 20074 LS R L TH D, FHUSH 1.5 7 AN CUHkELD
HEREAMEIN L TW5. F7z, 2010FEDMFREA XY ML T & AR RS 5 N5, HE-> T, 20074
DDA EE DA, EM< Y MDD T AHEROMARICEZEDEEZENS. b, KEEE(L
E R B O R E B OBREFINS £, 20074E8 X U 20100 A N k&, IIHANFED T L, ZDH%O
SR & R R B B O R [MEE A ZIE R L T B T e b o 7z,

ILAIGE-BAR Y 1 ZIVDBEZETIV - TSNS OFNHEERET 5 &, IWHE-IRY 1 7 )V 23T 2L FOMESET
IWHMEENS. (1) IRE< 7 <D _EHICIEME Lz COy I BTXIEN BIRIMCINTINRINT 2 2 LICKDIRIEL, (2) %
DFERAEC B T L DIES22DZIC KD, L SRR THEEDICED < /<O ERMEC D, (3)
< IRMONLERA LI IO KX DR~ 7 <0 OHEENR T 5.

ILAFZEEN & CO, HIHLEE DR R~ 7 <i 0 H 5 D AFRE A URIGE-IEEY 1 7V B HH—9 % LW S Gt
FIAFT B 1-OIE, AZE) & LTEAELTO CO, HABMHEZ L L OREEFINS C ENEETH 5. 2005FELL
S, IUTENCDEGE THtd CO, A7 AEEE O MBI Z ke U, (LfARZSROIEIC S [ Fiv Tl CO, IBED ER T 2D H
%57, IHRRHAICE COy JEEMEINT 2 eV Tz, cD &id, WERIGEN<S < h oD AMic kb b
REd 5.

FEAREXLOEANFEAFRIDIGIE : C OETIVHBIELFIUE, 19994 LIFEICEIIIE N T 2 I AZEZ B O HRiE S
KiZ, BB< 7MW _EHOSIEICE AZEBO AR N2 R~ U, BAMEREEOEITZRIIEEEZ BNS.
Z1E, BoLOYGKEIZREASIREOEINEN ZZ DX £/MFT 5 &, 1986 AFTORAIRIEN 5 p strainldiEd 5 DI
¥ 10HE% 55,

F—U— R OHERE, BT, A E iR, 1Rz R, CO2H A A
Keywords: 1zu Oshima volcano, eruption prediction, precursors to eruption, volcano deformation, CO2 out-gassing
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201 LAEFE NI DMK > THRA U T KUM@ ORF 2SS :
Spatio-temporal characteristics of volcanic tremor during the 2011 Kirishima eruption by
seismic wave analysis

e B2E M MR ER L P AR 2 K R HE VR 4 TR SERE 3 NI A3
NAKAMOTO, Manami'* ; MATSUMOTO, SatosHi ; YAMANAKA, Yoshiko 2 ; SHIMIZU, Hiroshi' ; NAKAMICHI, Haruhisa*
. ICHIHARA, Mie? ; OIKAWA, Jun?

LUK - kit > 2 —, 2 BRKLEgE 2 > 20—, 3 SR - HIEED, 4 SRR 2R SE WSSt
ISEVO, Kyushu Univ.2EVRC, Nagoya Univ.2ERI, University of Tokyo,DPRI, Kyoto Univ.

KIHEMBNE < < TZE O D SKNCEZRBOST I HERICBOWTRET S L EZALNTWVAEHTHD, ThH
<7< ODIFEMESMGEDIREZHEE T % 5 A THERIGREZGATWAS. LIch> T, FAERONE, Bk zi
BT 2T IBIERDTETIVL, [EBIOIRRE, #HBEEZEZ 2 LTS TEETHS. T TAMETRINSDE
T EIE L, HEZNARBIT— 2 2 W THEI ORI DWW T OHREZ R A2 201148 1 A S BB LI-#EL -
FAEORN T, MAGEENC & &RV, ERGHIE - MEGED BN S NIz, 22 T, TOMKTHRE LMok
ZHSMC LT, kiliEdh e OREE 25 C L ZHNE T 5.

FEI - FrAEIX 20114E 1 A SIEFEENISEINEE > 72, JUNKZETIREAERO 1 H 28 HIC, #HkEXIh
5 PEICH 3km BN 7= FrisiR SR EAIC 25 5 OMIEEEE (Matsumoto et al., 2003 & 1 B DL EHER, KiEHELIIC
1 B OINFEHER 2 5E UHIEBINZBG Uiz, 7z, & ERZE 2 A 1 HICkOh SIEE G TICH sSkm @i 7z 58
FEIC 16 OB ##E L (Nakamichi etal., 2018 [FRHIC 2 DOMEEH 7 LA TF— 2 2INEE Uiz, T8 Tl
FNEFNOT LABHETINEE NIz T — 2 ZRRIIT L TW B D, AW TS OMER T LA D7 —XZHWn»
THEIOFRENMEZHE T 5. £z, BEILFAICIEREURY?, [T, BSERHC K > THHEREHIEDERENT
W5, TS OEERFEILS TGRS NI BB OIRETRHRZ VT, HIEF T LA T OFS R & i % C & THEID R
X I X LOHEE R R Tz,

20114E 2 A 2 H, 3 HICIHRIEO R EAMEMDENE N, D55 2 [ 2 H 208 4375h 5 40 77 Rkt L 7214
FVREESHETH o7z, T TIE T D 407 OMEN 7 — 2 Z 4> Tz, MEND R 7134 1,2,3,4HACE— 7 772
5, 2O BRGIREOEDN > 7z 1.5HZ-2 SHZF ISP T « )V 2 —72 I EFTIC W 2. @7 — 212 MUSIC AR
7 & Z LfEHT (Schmidt, 1986; Goldstein and Archuleta, 199% M L, fEIOZR M & A0 — 3 ADKFEZ b 25/~
Tz, VB HERGHERE 2 E LIS B NI M@ O A0 — 3 A S MENHEOZEM LS iz RD 1. RN ORER, M)
DOFRIT 1D S BN ORI EHIRE KT SERE LTV eh, B —E Tz < BT 1150 A 1 — 3 AU I3
ZEWNRE SNz, An—x AWK E S Kl & o N 2 MBI OFRAETFUIHIAE NI EDNCHEE TN, I ROk
fZzRo T\, £z, KRTICRERMHEE SN E BN AMEEFELRE. 510, EOMRGRE Tl
B BHVKEIH SALFEICH) 3km BN Tz KIRMEC & BN HEE SNz, T OMENFIX Matsumoto et al.(2013F & 154
TNTEHEL, HERZFH SHEE TN TV S ESIEDO BN,

KILJED TEHIEERE OIRIE 7T — 2 Z2 4 5 7o M U EDWE OEBFRENM b TW\a (Bl 21X, Yamasato, 1997,
Battaglia and Aki, 2003z £). N5 DIRIET — X2 72 H W T EIRRE TIRHESREDMGE TN TV ED, KL TlEmE)
DOFAFEDON B DN RAEFI S % T & THMEHRIEDZLRI 730 B EE O SR 2 #EE T & % I H L.
Z T CHAAD 18BN A TIERE N B 7 — X 2 LT 21T o 72, BIIIE N7 IRIBICIEERORE ORI & U
), A FEEIERE, BREOBENA->TWS. BEFRIERSE TN TH S EREL, 2 AFOIRIELZ &5 C & TERE
DR RE LTz, YA MEERHEL T LA i S K ERINCHETE S NIMERNENE LW E LT, ZOROIRIELLZ
FIH UM, MBEodsihE 37 LA &R CT—E8 & LTWa, WEIOREAIT=ZXLE LT 1D tensile crackz i
EL, ZOMGRHEE R Uz, EBIHER LOBIHIS DA T TlEdH 20, 2 WFOWERRT Y v 7 On & RuERh
EV, MNEOEOEERS T D2 8V DOZERZ L DR HEMED /RS & N iz

ARIZETIE, I LA BT — 2 OHTIC X 0 K UPEEN ORI AR 22 bz Mt U, TRHIPAIC 7046 L 72 A0 0
B DT =2 E5DEZ T LTI IDEEMESIREEOZ(LZHS N TER T L ZIHLNC LTz, TOFER
Dk BEHANRETH S, iz, Hix 2N THRAET 2 MUMEMEI ORI A LA BERE O BRI X O R D
TEMRENS.

F—T— Rkl E), B

Keywords: volcanic tremor, Shinmoedake
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Pl NIRRT IO I TSRS 2 BH BUMIEERERE & MR T B OREfR _
Relationship BH-type earthquake swarms and ground deformations prior to eruptions a
Showa crater at Sakurajima volcano

B O IEAT
TAMEGURI, Takeshi* ; IGUCHI, Masatd

gt N DT
I'DPRI, Kyoto University

1. ZLCBIC

PN TUE 195540 5 ma i LITEK IS W TR 21 03B LT E iz, 20004ELIR%, (UTEAITNC B %15
MR R LT E2B0, 20064 6 HICILTERAIRAEIC H 2 FEHFIAI NS BT 58 ESD I N ER Uiz, 20094 LA,
HERIA T TOBMIEIDNTERIL LT3, 2010FEM 5 20134 F TH4E 800[MI A 2 2 BRI ZHEDIRLTED ., B
FEEOEIME & LI NRENAKE L E> TS, 20134 I I3 & A 3000~5000mIcET 2 EAEFHEL TWY
%o TOXIIEIEHEOH, 2011 B BRI OREFERIE R ELRI A LR B O 2 W IE KIS BIE U ¢ B 750
JRIHIEISEIA R SN2 K91k > TE Tz, HikHEIEEAD 1~2 RRRTH 52 H T 5 (5% - H, 20139, kD
AN I LARRE 5 72 7R 3 HIBR 2B DI S N, BRI IZ SO G 9 2 B A 54 (Iguchi et al., 2013, wifSKHIEED
FAE TR E) & AR D B, AT, EAOFERIIE & M2 H) & ORSEIC DWW THET %,

2. HIEKHhEE DR & g 28 B DRI (R

HEKHIEE 2 1 5 B IIHED 6 BFEETH 2 HY, WBHINCIDBENIEEIHME R LRI Z S BRET SN D . T
BRI LI D 1~2 BERRGTA D FEA g, R & & EICRERIFEAE L 50 . IRIENEEAT 2 T EAZ LV, EAKDOE
PRSI, RS, IRIEEADIE L., HEEEMNCRE L TREBICEMIIOX SIckb i H 5, HLDOFERHIED
R 1E 10-2080, EBUR IR EUZ 5-6 HZ T, BAMZ: SIHIZ R S NRV, wEXLO K LIMEZE O34 Tl BH RIS
I HHETH S,

AT AR 2 R 9 R A S A BN S N B Y, BiBRHIE R LA RZAREBARA D 30 73~ 1 RIS HAE Lk 5 T
EMZWV, AZRDHESIC DN T, AIRHIED R KIRIELHEA L T <o IARIEEA O L RFEIRTICERFICAS
EMH O, HIERHEDNFET ZEATIE, T OEMZME S HBZEHDEN TN TV 5, (AEROERHIC, mibkithE
OFAELERE, IRIFEHEADILET 2, BADFAE U TR H ADKIID SR E N3 & HIBZ B R S UGS K
W59 %, AIBRHIEIREMIC K ZINEE & BICRE LR K%, IHAKCIOEA TR EREFE THEEE OB A ZITV.,
R/ NERIGEZROIRT T DD S, miRHEIIENDNFET S & —RCIEE 20, HEERZEG L. AiRloE
NOEFHAD LAN)NICET % LFELIBED B E VS R H 5.

KB DR AIRIBEO /AN —T 2 5 &, EORiEkETGE) & EARTNCEE A — 713 h#Ed %, BAICKD
IRIEREFEIE KR4 ThH D, BEFRINE ORI R S N2 aiERHIED G OIEBEFRNEA X OFEE L — MK D ImE L
TWb, Tz, @5 - JHERICBED 5T, MARICIEEDIAZ L (BEYEDHZ V) A X2 hOJTHREE L— MIhm#d
BEMPASNG, FIERHIEDOIE/SZ— VD BEND X A T ORREDN TR BEDRRGEEZ1T 9 o

T — BRI, RIBRHUTE, HOAR25)
Keywords: Sakurajima volcano, precursory earthquake, ground deformation
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X TR e ENTe XA 7 DN asekE A [ Xk C gk ILfE) .
Volcanic tremor caused by flow-induced oscillation of a magma-filled dike

FREE vh 5 L I 2
SAKURABA, Ataru'* ; YAMAUCHI, Hatsuki?

VIRGURZAIEEBEAR IR HIBRER R AR I, 2 AU UR AR
!Department of Earth and Planetary Science, University of Tokzarthquake Research Institute, University of Tokyo

ALE) (R L~ —) &, BEAISHES T, & LEZNICH - TRIIE N %, EABTHERRO B WHIE# TH %,
KIWBI D% < 13315 L0 BRI T, & USRI & & 75 o TEIIIE N B IS T, IRBIOIRIEAMEEEI SIS A
9% T £ HZW (Konstantinou and Schlindwein 2002; McNutt and Nishimura 2008)D1H& &, MLEID B RS (&
WM ROEEIRE Z ik U, IREDSTEEENCIER L, RAEANCIZIFERIRIC KDV 2y A 7)NcE 5 K 5%
ED)ICKBEDTIXEVD, LWVWIEZERRET %, KU FCBNT, HTFOERZS 7 ORNDERO HiMRE) Gi
NAEIRE) Z5EHCT LNV T ERAGBICHBTEET L THD, dulian (1994 R LIZETILRE SICZENTH
%o L TATHRNFBERIDIER & TN 52 IXIFHREO RO, KBS 2 KM, IRICIAN 5 —RRRIC A TICH
N E LTETIUETE %, TTTEZAZDR, b& 5 EXAEDT—ADKMNTH D, #HEIRICJAN 2 HEA
OHOHNRAEORN TH 2, TOHEL, WAL 5 FABFNUIRLENRE, KIIBEIOETVICED S 58
DEEZBND,

bbbk, 2 DO PRI ICHE NI EBRICILD 2 PAREAN DTN ZE X %, THIIZA 7HhD< 7 DN
ZREHRE L TV T, JuliandD & 7 )L 2 ek 1 4E 2 D o THATME L 72 8 DICHHY 9 % (< L < I Sakuraba and Yamauchi
2014) COHMREIET VTR E NS EAREEELEHKE TH S, T ThhbhidfpltEnizreo - Ah—=272X
FiiE, RN D 2 NAEE CHMERE R 2 ETT L T0E L VWIS BEREFDE LT, v a—T ¢ VTR E BV TR
X, ZOMERNMHE 2R C LI Lice £ U THAEEDOEEMNEICIR 2 & WD NEESMD, HigiEn~< 7'~
TR THETZ b ol EHINEZ LI, &5 L ERLERIREITE— FA, T X TORERDHZE (Balmforth,
Craster and Rust 2005; Dunham and Ogden 2Qd&ai SN T T ah o7z, XA 7 DRIFER (HIER) Z&ix5 &
WHTETHDB, TOEERLENTZDX, 2DDHNTEHL AV =T, ZN5IE I YORNUCHTITT S, LAU—
W ORI FEEMNFIFBISEN D, 7 —2 L 8755 7 OMRNORMEEBIC X > Chi E#hD DRl hmEE N D
DF 2 W, ALEDIRKNTH S, P 2ER G A HEEFIMEITIHRICK G 2D T, RMGEMET % T UL, ZD
BERIRTLDIZRAKODEIAT—IEBZEZ LIFEVD, ZA47DETEFEVENE kM THEDT, 70 &
INZLAV—EORHIE 1BWEETH S, —/5, X7 IOWMEREEVEVE mMISLITTHA 505, AR EICIE TR
WHO, ZNE 0.1LMEEDFAICHYET S, INHICKD, bNDONOETIVTIE, & LALZEMET % L3 UXHET
HIREDREIAN AT 0.1-1REICIR D T LIC/& D, THUIFEBICEIIE N2 A UEI ORI —8d %, Fizk
(BN DRTE L EBRBEDRFE D, bNbNOET N EZE BV TEL AT ET ENTE S,
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4 0 3% U Ak D BB 7 A _ . .
Magnitude-frequency distribution of volcanic eruptions from an open conduit

paAt K T HO IEA 2 ; Muhamad Hendrastg 5L #4 4
NISHIMURA, Takesht* ; IGUCHI, Masatd ; MUHAMAD, Hendrastd ; AOYAMA, Hiroshi*

VERIER - B, 2 5ORPASEWE, °CVGHM, > R 77, 4 ek - #
1Science, Tohoku Univ2DPRI, Kyoto Univ.,>CVGHM, Indonesia;Science, Hokkaido Univ.

TV KRR A S R A, IR O IR UL L2 BOMBRYIBI AT — 2 M35 N5, TDd,
Z I H O HERYIER AN LD < FEAERMIC B9 5 WH9e D S ., BGEERFIORIE PIL ERf O T — 22 & &
IC 3 BIRE DB I T Z BATREMENMERI S NS K5I m o Te, A lE, 2012 M IIERICENT, The3Rof
Ly DEO A REGEB O FEERIFR P B O R A2 T, £ OHEARNERHEZII 5T 5 & L i,
T & OBIfRZ Tz, SEl A 2 R 7 EZA VOB IR U AETEINC S T— X2 2t d % & L BT,
A IO T — 2 DFFENT BTV, #f 0 IR LK ORH7Z Tz D TS S %0

AR OREEN T —21&, 20074 3 HHAA 5 4 H FANAT O NI RSN X 5 7))V ) AT — &
BXU 2010 ICHE LI ITHEFEBINC X 2 T AEHO T — 22 05, 55 & K05 500 mDOHiTIcR#iE T n
T AT HER LR T H %o A DFEEMRIZE S HD, B KIEFE TRV s, BT BIFR LR WHIEEIZAE
ICEDHTHEV, £ T, TOBHKOMERGECED 5 B 2 BUEHZ B A TARIEZE A ORA & R U, A (HIEE)
DFEAIEE & I ARIRIEZ FBIICHIAID . FERIID T —2 & Ule, MED T — 235 AR SRS AT K LTG5t
LU E—ICKBBEHEV ANV, MEHZBEBXUTA Y PR 7ouay e dOnTid, Fa»FE L = illT—
272 LITHFEED ) A R ER L 72,

MEL AR D R KRS & RIS DV TIERNE MMz E i, INXTEZLONITAHA—HRHKDO mEMHEEENT
Ele, AL, XTZNEIAESW, WY 5 7 T RO LOBAMMEOIRIE & A2 RR Uic, ZOMRE, 0
TG T EERIR O R E LHIF T ER LICO> TV B K SICHABZEDD, RRNICHS L FiTMEz>Tw
%o T, BRANREMAETREGEITNIMA O NH 2, —/, iy 57 TERRT 2 &, REMEIEERRICD S, Kili
K& TR, RIEO/NES L T AR, RAEMETORNIDNONEEHENZ L DD, NE M E NS LU &
D—EM K DK S IHUERIOBBIE DRI THATE B T &g, TV /T A H O D 1K U
KiE, B2 NG ZE B, SUALICHELTWA T L ZEKT %, MR UEAE, BHFEO K2 - TEH
et L. @ERHIEZME L Tha T b, JEex I ifiiaRe Vo Teh A X2 KL TO S A[ReED H 5, T
MU 2 KM D BUE D FHilli 2 SRR 02 & LIS TS TN TEL T EZTERT %,

F—T— R @I, TV /K, ARG, RS A
Keywords: Volcanic Explosion, Vulcano, Gas burst, Magnitude-frequency distribution
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REAZZLTIIDOLADTY—ER XA bﬁa@m{m~$ﬂa%ﬂ3%%
Rheological transition of plagloclase bearlng magma: high-temperature uniaxial defor-

mation experiments of sanukite lava

ks AL
ISHIBASHI, Hidemi'*

LRI R E R A B B A SRR S e
!Graduate School of Science, Shizuoka University

EREEO 0L AnY—NS5EW0E, MSEOEIMItE > TRIKND S BRI E 2T 20, T2kt
ISR ERIP TEMICBE 2 eMMENTHED, LAnY—ER L XidNns, LAay—ER0DIC %G5 e
FATIEX, DIhiiEOHEMNIC K > TEMMERIKIEIC FRT 5720, ZORMEZMES 2 C L3 IO XA F 2
JAERT D L THEETHILWVAKI, LAY —EBROBC ZiEMEHMAIE, TS ORIRRESICHE < (KTF
T5LEZLN%, T, Picard etal. (2013, REAZFTEMEEOKRT 7 RICOWTEEFEZITV., HREo
M0.2~03DEFEICHB N T LAY —BRENB S LME L, L L., 5 OFEEHAR CRIREARSDSNNT >
ZLTHO, ﬁh%ﬁﬂ@%5ofw%%%®77vu@%1%%&@%?b%wz&moﬂ§6®mwu RID
LAay —EBI ENEOEEE KIZTDIEASIH? TNERIASNCT B2, AWIFETIFRIE - MREEET. 1
o A ERIRBEAD SRR E N Z T X 1A MABIC DWW T EiR— 2B =26 ¥ K& UEZERGUR O IR T 217 - 720

RERTFIL C R Tl BINRAGEEDOYT XA MAEEHWZ, TOEEIRX. BEXZE 60vol. WDIREBCEE N T A
36vol. YDHCIRRHE & Avol. YDA 5720 . BEAIEHATICESIL TWb, TOEE%Z 10 X 10 X 20 mmOE 51k
ICEIE L, 965, 915, 865°CDiREE. 3.16~0.003mm, min DZJEHE C—lll EfaREBR 21T > 1. FHERITIE. TR
HUEERRZERT O i — il AR 2 Ve, BRI, JE L7 BEEE LI OBGRN 5. Gent(1960)D X7z VLT
B Uz, ZEEBIILLTD 2 DD51ETITo7z, 9. —CIREDO N TAT Y TRICEFEE 2L, MEgRe
EHEOMGRERG Lz, XiC, 915°COMRAE. 0.1mm,” min DZJEHE DS THEAER 0.11H5 0.46F TE{LE
. MHEROBUENZRET Ul BSR4k, FEERGRZ U ED - B L., R 2 ERK U OB 2BMsi s X
U SEMIC K 2 HfkEIZ L EPMAIC K BT A « SWOAL 0721715 Tz,

FER U XA NS VT NOEBIREICBNTE, BEEOHEINCR LU TR T % shear thinningd)id
ENTz, BHEE 104 s ic I 2RI, 965, 915, 865°CTZFNZEN 1007, 1003, 1004 PasTHh . KitERIFEH
JED - 0.36FICHMHIT S, TOfEIF. FATHIZHICEIT BN - #EEEBGROIRIC—HT %, X)L FORMERICH
5T DOMMRTER S NSHAREDOMEIE 3 DOMRE TIEFIC K —HL, BHE 1074 s 1 IcBWTH 1074 TH -
7zo TOT LI, §40vol. YD EFE R ETAEICBWTE, O a2 " ENCHEREL TWVWB T & ERL TS,
BRHROBEIMLED, FRISTAICREGDHNDZF A 5178 R AL VOFENERE N, LHhL, TORALY
REIEDFEHEIC & & 75 5 MMERDOZ(IE 0.3MHRE & . RIS EENT o/ hE o Te, 2D &, REAKLES] D
XU OBHEEDFRER, T OMMERICKEREEE S 2N L ERB LTS, HHE L SR OBGRE R
Liz& T A, Jefiwtze (5 Z213 Ishibashi, 2009 Mader et al., 2013CH 5 NTEAROIMT & L —E L7z, Marron-Pierce
NCHRNEERKR LUIzE T A, MERORKFTHEEE O m 0)1@}: LT 0.437%7z, TOfElx. Mader etal.(2013DE 7))V
E XL BT %,

SR ORBRERZTATHRDORR E D5 &, IRIRFIEAGDKESIL TWE5HE., ¥ 704 ny—ERIE
O~043ETHTBHLEZBNS, TOfEiZ, Picardetal. (2013 K> TIREINZEI O AREICKEL., 5
MIZIROIERZZL< T DZN (0~0.6) XD E/NETV, TOERIE, READRYINL A 0T —ERICHE T
RiEFT e, ZUTHREAKEDN L L TWARKOS I TIE, LAY —8RBIEd~0.43:0ETHcscLr
TREBLTW3,

F—U—F: LA I—&R, iR, v /<, #BlEA, JE= 2 — bRk, U X1k
Keywords: rheological transition, viscosity, magma, plagioclase, non-Newtonian fluid, sanukite
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NGENZ Frd AHERE 7 < Odkk © KiERE v s B XD
Conduit flow of silicic magma: Viscous flow or Frictional sliding?

BLR R T, FAZ JHORER 2
OKUMURA, Satoshi* ; UESUGI, Kentaré

VIRIERZAIEEBEAT IR A, 2 A R N i R A ge 1 > & —

!Department of Earth Science, Graduate School of Science, Tohoku Univélsipan Synchrotron Radiation Research Institute

Outgassing rate and bulk magma viscosity that control the style of volcanic eruptions depend on flow type of magma ascendin
in a volcanic conduit. When magma behaves as a Newtonian fluid, magma in the conduit experiences shear strain large enou
to cause effective outgassing. On the other hand, once shear starts to localize, bulk magma viscosity may decrease due to <
deformation and outgassing rate also decreases in parts other than shear-localized region (Okumura et al., 2013 EPSL). Silic
magma experiences shear-induced brittle fracturing and subsequent frictional sliding along the fracturing zone during its ascel
(e.g, Gonnermann and Manga, 2003 Nature; Tuffen et al., 2003 Geology). Therefore, outgassing rate and bulk magma viscosi
during the ascent are expected to change dramatically. Previous studies (Tuffen et al., 2003 Geology; Gonnermann and Mang
2005 EPSL) also proposed that fractured magma can heal during magma ascent and that fracturing and healing processes n
control the dynamics of magma ascent. In contrast to this model, some experimental studies (e.g. Okumura et al., 2010) indicate
that fractured magma cannot heal as long as the deformation continues. In this study, we perform deformation experiments fc
fractured magma to investigate flow type of magma in the conduit, i.e. viscous flow or frictional sliding, and controlling factors
of the transition from viscous flow to frictional sliding.

The deformation experiments were carried out using a custom-made torsional deformation apparatus which was installed i
synchrotron radiation X-ray imaging system (BL20B2) of SPring-8. To simulate fractured silicic magma, we crushed rhyolite
obsidian and sorted them into fragments of 75-280in size. The powdered sample was sandwiched by two obsidian discs and
they were twisted by rotating a piston attached with a rotational motor. The torsional deformation experiments were performec
at temperatures of 800 and 9@ under 1-10 MPa pressures. The rotational rate was set to be 0.1 to 10 rpm, corresponding to
strain rates of 102 to 1 s ! if the sample deforms homogeneously. The deformed samples were observed in situ using an X-ray
radiography.

At a temperature of 90 and rotational rates of 0.1-1 rpm, homogeneous deformation through a sample was observed under
a pressure of 10 MPa, which indicates viscous deformation. In contrast, the sliding at the interface between powdered obsidia
and the disc was observed under 1 and 5 MPa pressures. At a temperature’©f 8@0sliding was found under 1-10 MPa
pressures. These results indicate that frictional sliding along fractured zone is flow type of magma in shallow parts of the condui
(<10 MPa).

We assume that flow type is determined by competition of shear stress necessary for viscous flow and frictional sliding. If
magma has high viscosity and shear stress to deform a sample viscously is large, the flow type becomes frictional sliding. At
temperature of 90, viscous flow and frictional sliding were found at 10 and 1-5 MPa pressures, respectively. At this condition,
magma viscosity is approximately 1@a s (Hess and Dingwell., 1996) and shear stress necessary for viscous deformation is 1
MPa at a strain rate of 0.1°$. Because the frictional sliding was observed at pressures of 1-5 MPa, the frictional coefficient is
estimated to be ca. 0.1. When we use this value and the criterion for shear-induced brittle fracturing proposed by Okumura ¢
al. (2010), the dynamics of magma ascent is controlled by frictional sliding at shallow parts of the conduit. In addition, silicic
magma can ascend quickly due to low frictional coefficient of fractured magma.

F—U— R HERE T, KL, KRS, B XO, e X #R
Keywords: Silicic magma, Volcanic eruption, Viscous flow, Frictional sliding, Synchrotron radiation X-ray
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TR T RN 38UF 2 e tE BN D X F = X L
Mechanism of delayed brittle-like fragmentation of vesicular magma analogue

B EE Y EE A TR SRR A O L AT BR 3 BAZ fdREA 4
KAMEDA, Masahard* ;: SHIDA, Tsukasa : ICHIHARA, Mie2 : TSUGO, Mitsuakli ; OKUMURA, Satosht ; UESUGI,
Kentard

VEETOR - T« B R, 2 HOK - HUENF, 3 BLIbK - B - Hh2E) 4 |l Rl emsi > 2 —
IMech. Sys. Eng., TUAT?ERI, Univ. of Tokyo,?Earth Sci., Tohoku Univ:JASRI

XTI KIERZONE EZ T RIBELTHS. BiFHE, EAN (M) B & mkny GEME) By
2 ENTES. MElEHIERRC LR TERTH . T ED, X7 TIKEENIKIENCHUAD SN T
B AR K > TR T 2 2 L T, BRNEAZE SR TLEEAONINETHS.

< 7= Maxwell RURESEER T O, BHROFFERNCIG U T, BRI & IRARMIC B IR2 8V ES. 4l 10
ERDICDEST, A=< TEBEMETH 2BEXIEA D KDDZHANT, 2IREIC & &35 BT 2k
SPE DR B 5 N T % RERE S T E T2 (Kameda et al. GRL 2008; Kameda et al. JVGR 2013

—HOFEEELT, HLlE, TN &S, Feltkmire & B & ORRIChE T 2R H 5 2 &7 R
L7z, CToOBgE, <7 OMEERMEDRENEEE R T2 XA LA —)VICBI B ERNRE EEEI NS, <
7 DREFRMERRFIR L & KIRDKILTE D S BFES 5 N2 TR & QL 5, FERO LTI MR A4
CTWwWseEZILNS.

A O Te S C T A e S, Matkrunireid, ERNCAE U R/ N SRBNDO AN ZIICT s 2 b &
EFoMTIETC TR T b ol iR A XEEZ 12X 5755 81%% (Shida etal. IAVCEI 2013 A5, k1 X
ZINEL T B E, MaitEE (chihara and Rubin JGR 20100 1 133EWVY (T bBEUANIC S E S5 TH->TE,
e E I K ARBT ebh oz, RLDENE, VA XB/NELTBE, NEHOKIEHNE D E—I1cks. D
BEIE, Meltkoupiez s | 2 TRl CHEE T % 243, SBEINOKIEN DAY —Ixilin % & > hFicE T Tw
BT EREBLTVS.

I, FRE, BRINEZ X #1770 CTHsglc K- TS Uz, @l RIS ENTS - > 2 — DU Rt (SPring-8
BL20B2) ICHEREEE 2 FFBIAA T 21T o 7o, IERIART OGO WIIIIRREZ 3 T CT #Hisglc X > THTz.
BT IFTTT I k> TAWITEIC & &7 9 il Eze & 5 2. #ld, % 16 mmXx 5 mm ZE[H)fiRAE 8
pmipixel DT CCD A AT ZHWTHEML, ikE%E 00 »D 180° F THERX Bixh 5 1800/ DiE G it L T
CTHMRZEIT-o Tz, STV T 57 ¢ #ld 200 frames/sCiT-o 7z, DU EOFEEH S, Lk, MMENBREORER &5
AZBT LI LT, B0 =t RGN 5, HEtEipiE, KEERSIEDE DITIFET 2 /N S WETEOEE S
PIREEHZZSNDTIECTWAB T EhAbho Tz,

D EZEZZE, BalEmrkd, XOX S HRBREEFRTEC TV EHEREINS @ (1) 5TEDHEEIC X > Ty EH
MEVENCIET 3. (2) EZLIHOIS D LN H 2 BRI Ex RS &, MtkiisEcBird 5. ) 75y
7 DR & > TREN D H AW ENZDH Tz 0 DIE AT 2 2 & TRFMICEENEE 0, o
—EBIERMCE S, T DX D BRI R T HORRE &R0 IR UL T % T & THaMEMIBREDEI T3 5.

F—T— R T, M, R, SR, X B CT
Keywords: Magma, Fragmentation, Viscoelasticity, Decompression, X-ray CT
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KR DX A F X 7 RO T D OBIMIC K 57 To—F
Approach by voicanic observation for dynamics of volcanic phenomena

HEIEA
IGUCHI, Masatd*

LU E W5 ST
IDPRI, Kyoto University

NINREED X A F 20 A% EHT % 72D TN E TITHEA GBI TESEEN LB TEH SN TE . R E
A< U< O#E I, MTIEEHDSKAE FADTID FREBXES S ISOMETH S, X IT<OEM, ¥
5, LH7REOBIE it IR T X 283 ZBIEND 20, BEICBOWTEFI VL T7DXIICZEDAS
ERHESYE, A 7057 1 7 U EOHREE 1S EAIEENIC DWW T LY, ZO—#O#EZHA 2 ENTEERh >
oo FII5TaT Y, FIANLA VA =X —DOHBEERINZTREE UTzDh, BINYGEICEKE S Nk, i
%&%%@EEMT%D,ﬁ&dﬁﬂ#@ﬁ%%kﬂﬂ®ﬁ%ﬁﬂhiOﬁﬁ§®ﬁ$§ﬁ%§<@AMEAkOwT
T2 EMNAEEE RS TS, TOXIBREHDS B, HMICHIEKT 2LFO@Z XTI —EDHEEEH 2D, N
M BHEECHET AL GEHD, 2HTH 5. 2009 FLUIFHEICH D IRTNDRE - FAIKINCIHT 5 7904/ g
KTREFHRNWNE L BZDOD—RINTH O, ISIHLD FHNOBED, KREBICEBRINSZZRILF—DY) —7
ICXOFAATRETH 5.

NILHBEFED ST T IV E LT, BRIV T S B NIRTEEE > VT +— Rk, FiEns
TENHSENTWVS. Chid, BESRISIZHRALTWVEEININSC LICK>TRET S EZ 5N (Kanamori et
al., 1989. JERMNFAT BN T NS KIIHADRRE - BRI ST~ 7~ DIFEZ /R U, JERIEISEO AL
@m% IEDEHIIENE T EMD, F1IOELE LTRDYIDETIVTEH S, —7F, BFREHEIG A CIEORZLIFIC
FELTWVWARDT, HEHVENS T LICKDERMENRET Z0TIREL, BHMENFET S T LI X DEADFAE
T 5L LARTNIRSRWV. REOBERMEIZRE TOMNFEED 1~15WIcESIFEZE > TELE D (Tameguri
etal., 2002, & HICFD 1~2 7RISR GEDMBIIIE N 5. KIOEICBT 2BROERNCIEHEN) —27 LT3
0)75‘§< DXKLUTHHEINTVWS. 50— HOBGUE, KB LI ENTZHABO NSO KUHADY—27 &
TN X 2L BEIFTIRRBICH 5~ V<~ DRAMEF Wz [ Zl T L, "¥%d % (lguchietal., 2008. D &idkil
IERRDEIE TROBLEIC KD FRETEH L ZEWT 50, ZNHENIICK D, DENT LITKS.

F—T—F: T)h AWK, BE
Keywords: vulcanian eruption, Sakurajima
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TR TRILAE 7V £ % 1914 CRIE3) Fhe B2 RUE U 7o K LRIARGE K U

% 1 3] o | |
Tephra-Fall Predictions with the JMA Regional Atmospheric Transport Model for the
1914 Eruption at Sakurajima Volcano

B O Y A BB 2 BRI ZE 3 AR BHEL L SR B L AR i L R L
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.

SE ik

EO)IGEk 1914 R ARy, QB ST, 170 rhR&igs, 1-16

FHOIEAN, 20140 KIEBAD S 100487202 T, MERIEREA [R5 1004 I EEER.

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%
AOE, 41, 75-107

F—— F: BHHARE TV, KILRHERL, BEPX, BT, ek, 19144
Keywords: Atmospheric Transport Model, volcanic-ash dispersal, tephra fall, Volcanic Ash Fall Forecast, Sakurajima volcano,

1914
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NILPAEES 2 2 L— 3 YOS DRT— X DRE!
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

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-P03 23 R AR —2 FF:5 A 2 H 16:15-17:30

NS A S 2RI P ALk 0D 70 K8 & M UER i AfT

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

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. ]ggg;gim

Union

SVC50-P04 23 R AR —2 FF:5 A 2 H 16:15-17:30

1 ek RERIC K B AKPRE T VU ¥ 71 BT 2N O FetmiB O BUHITEL O %

VA

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-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

Rubin, A. M., 1995, Ann. Rev. Earth Planet. Sci, 23, 287-336.

Sumita, I. and Y. Ota, 2011. Earth Planet. Sci. Lett., 304, 337-346.

Taisne, B. et al., 2011, Bull. Volcanol., 73, 191-204.

F—T— R, v /< BE LARY—, 5w s
Keywords: viscoelasticity, Magma ascent, rheology, crack
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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
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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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P, 71T I KILDFRBCEE S 7 DK AT _ .
Pre-eruptive conditions of rhyolitic magma from Kawagodaira Volcano, lzu Peninsula

M aE AR
TAKASHIMA, Jun'* ; ISHIBASHI, Hidemi'

LR RSER B E DR

LGraduate school of science, Shizuoka University

AT KNG, BB ORI LIEFEERICNIE T 2 IRACEE OB XILTH D . 3060?3190EHGICHEA LTz & X
NTWV3, FEXLUOENEENINDODAT—Y (AT —V 1 @ K —IWA, ATF—V2 @ FY=o—Ek, A7—
3 KFMRMEN, AT—Y 4 D EEHRE) KX TE, —HEOBEN TENERADZEL TWE, TOXK S m—HOmE kI
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
WCETH. FEBICKIEICZ LD E VWS SOV — =V I IBRE NIz, SOV ==V 70, HIIOBRNH 5 14
HDOIEFFEIN DN ER DL LB L T e REMEA D 5

F— T — e B HURALIBE, PRI 7, BARR, ALY T LY R
Keywords: Higashi-lzu monogenetic volcanic field, rhyolitic magma, eruption style, hornblende
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