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Experlmental simulation of mixing processes of crystal-rich and -free magmas
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Pre-eruptive conditions and eruptive process of the Tsurumi-dake summit lava; constraint
from hornblende phenocrysts
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Zoning pattern analyses of plagioclase phenocrysts in Fuji-Jogan magma; constraints ¢
pre-eruptive magma process
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M2 RSTE DDOEGNLRNDIE, K& & EICHEH - TEBFIC K > THRD ESNE7DEAS. TDOXI MWD
FN(T 5, TOXTIEZORETTOER « RAHEZED IR LU ODOEHBME I SN TS EEZ5N5. 121
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Groundmass texture of B-fall deposit from the Ten-nin eruption, Asama volcano, Japan
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7z. If%IC CSD Corrections(Higging 2000 72 W TR EDFliiEZ1T> 7z CSDZ1S7z. B-4, B-6JEDFEIAE Lk
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Development process and controlling factors of bubble waves in bubbly flow
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The hydrodynamic behavior of a two-phase system is investigated by an analog experiment. Bubbly flows with spatially
periodic distribution of bubbles are sometimes observed in various natural situations such as in the conduit and lava flow. Fo
instance, the early stage of the 1986 fire fountain eruptions of the 1zu-Oshima volcano had the continuous magma effusion wit
a rhythm of mean period about 5s. This suggests the inhomogeneous distribution of bubbles in the conduit. The similar structur
of bubble distributions is observed in a glass of Guinness beer. The bubbles are distributed nearly uniformly at the momen
Guinness beer is poured, and quickly form layers or waves which appear to propagate downward. Unfortunately, Guinness i
not appropriate for scientific experiment because of difficulties to control parameters (e.g. volume fraction and radii of bubbles).
formation and dissolution of bubbles, and poor reproducibility of initial conditions such as pouring condition. We therefore
conducted an analog experiment using the special liquid and the hollow glass particles as analog materials of a beer liquid ar
bubbles, respectively, presuming that the bubble waves in Guinness form by the relative motion of bubbles to liquid by buoyancy
but not by the formation and dissolution processes. We mixed the liquid and the particles in cylindrical test tube by gently shaking
the test tube. The bubble segregation or relative upward migration of bubbles starts from the homogenous mixture as an initi
state just after stopping shaking. We found that under some conditions, the bubble waves form during the upward segregation
bubbles. In order to constrain factors for the formation of bubble waves, we conducted the series of experiments with varying th
volume fractions, sizes of bubbles and the inclination of a test tube. We found that the bubble waves formed only when we incline
the test tube, and when volume fractions of the particles are less than approximately 30 %. If we settled the test tubes verticall:
the bubble waves didn’t form. On the other hand, when we inclined the test tubes, we observed that the circulatory current o
the particles directed upwards near the inter surface at higher wall of the test tube and downwards near the lower wall of it. The
wave like structure of the particles with the wave length about 10-20 mm and the horizontal width about "5 mm developed neal
the lower wall of the inclined test tube. The wave length and the horizontal width of bubble waves were inversely proportional to
the inclined angle of the test tube and the volume fraction of the particles. We propose the formation mechanism of bubble wave
on the basis of the Kelvin-Helmholtz instability which develops at the thin boundary layer formed near the lower wall, where the
downward bubble-poor and overlaid upward bubble-rich layers contact each other.

Keywords: bubbly flow, inhomogeneous distribution of bubbles, analog experiment
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Direct molecular dynamics simulations of homogeneous bubble nucleation and improve
ments of classical theory

HhSHT Y lh HFMY, T 7Y Ra)Nsg 2, 7YV x U LAEYR?
TANAKA, Kyokol* : TANAKA, Hidekazu' ; DIEMAND, Juerg ; ANGELIL, Raymond

VAt EREAHRIRRIATIET, 2 Fa—Y v LR
nstitute of Low Temperature Science, Hokkaido Univergityniversity of Zurich

Bubble nucleation in liquid is a liquid-to-vapor transition phenomenon and plays an important role in vulcanism. Studies of
homogeneous liquid-vapour nucleation typically use the classical formula (CNT) for the bubble nucleation rate. However, the
applicability of the CNT is not well understood.

Numerical techniques such as molecular dynamics and Monte-Carlo simulations are powerful methods to resolve details of th
nucleation process and provide useful test cases for nucleation models. Typically, these simulations show large deviations fro
the CNT predictions. Most of the simulations for bubble nucleation in the literature use arotiod fEver atoms, making it
difficult to measure nucleation rates directly.

Recently, we presented large-scale, micro-canonical molecular dynamics simulations of homogeneous bubble nucleation wif
5 10® Lennard-Jones atoms, and succeeded to directly measure nucleation rates in the rafigeafri0s—! for argon by
resolving bubble nucleation events in the steady state nucleation phase [1,2]. The unprecedented size of the simulated volum
allows us to resolve the nucleation and growth of many bubbles per run in simple direct micro-canonical (NVE) simulations
while the ambient pressure and temperature remain almost perfectly constant.

We find bubble nucleation rates which are lower than in most of the previous, smaller simulations. It is widely believed that
classical nucleation theory (CNT) generally underestimates bubble nucleation rates by very large factors. However, our mee
sured rates are within two orders of magnitude of CNT predictions - only at very low temperatures the CNT underestimates the
nucleation rate significantly.

We also derive an improved classical formula for the homogeneous bubble nucleation rate, where we revise the prefactor i
the nucleation rate and compare it with the widely used classical nucleation theory (CNT) [3]. Our large-scale molecular dynam-
ics simulations and laboratory experiments for argon bubble nucleation enable us to precisely test our theoretical models. Tt
improved formula including the Tolman correction with a small positive Tolman length leads to good agreement with both MD
simulations and laboratory experiments.

[1] J. Diemand, R. Angelil, K. K. Tanaka, and H. Tanaka, Pys. Rev E 90, 052407 (2014)

[2] R. Angelil, J. Diemand, K. K. Tanaka, and H. Tanaka, Pys. Rev E 90, 063301 (2014)
[3] K. K. Tanaka, H. Tanaka, R. Angelil, and J. Diemand, submitted

F—T— F: KUADZAERR, WAH—5HH, tHZ21E, 77731 Aat A
Keywords: bubble nucleation, liquid to vapor transition, phase transition, molecular dynamics simulation
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Numerical analysis of the behavior of a viscoelastic body containing gas bubbles by rapic
decompression
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KUROKAWA, Noriaki'* ; KAMEDA, Masahard ; ICHIHARA, Mie?
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<7< OERBME A L@ D V) & X%, Ichihara and Rubin (201Q%, #55EATH % < 7~ DIE
R 2 DINE EB8F A—2 b UTHEEZER L, MM C O LW e 2ICET S e L. L
L Kamedab (2013)1%, ¥ 7'~ DU 25 U T BNEIRJEEBRN S, BRI IS D i VWIS GR
EINIC 5B E IR TEAELR T 2R LK. HHE, HEEMEWIREETEMRDNEC2HEE LT, sidBNOA
= 51@80 x> MNIFICER/WNEIRT 2 T & TERMRBIEDE T, ZOmiFYE & > IHc A U2 BT a0 2
ED R4 L (sequential fragmentation evehtge 5 | Zifd & 3 & #EII L 7=.

AFETIX, Kamedads OHEROZ LM Z2MGEET 5 L2 HINE LT, NI—ICKIEM 7T % Maxwell figPEARIC
DV, OIS T B REMARN DS 1, WaTEEE 75 ORFZ b2 BUEE BRI X > TilA L.

BUEFIEIX, COMSOL multiphysics ver5.de 75w b 74— & Uiz, ZERIROTICIE 2 ol FR, A€ 7 vic
AL Maxwell €7V 7z Wz, FHEREZER (450 11, B 100mm)é L, BERORKES 2 DORERIEZ
Bl U7z, KREASE (B 20 mm) EEROHL (R ERCMABICHOZROXSIBE L. &9 —DD/hE 0K
 (ER S mm) &, Rl iz b, SGEREAIINT T % X 5 ICHREEA R TldE Lz, ikt ko,
SR ORF BRI B N2 SRERIC OV 2K, JRESIFICHEIL L, ZEBRNER DI E—Efi & Uiz, DI, < Dt
BEEEFHE Case 129 5.

Case 5 KZEWVATE L HXTT 2N WKIEDRIEICIGIERNEC S Wb ofz. T LT, KEVWATE
DOREIIISSERIEC R o7z, COMEBEFIRS T2, Case DT A X MU EHWT, Case 2 KEWKIEICDH
FEN7ZREREE, NEOKIEIEENZEH S B 0nEE, Case 3 /NEWKTEICORAENZEFAEE, KEVL&IEIE
JENERIER TSR EWIGED DDA RITo Tz, ZDiER, Case 2Tl Case 1& AR/ NS WRIED R T T JIEH D
U, Case 3TiE, KEVWATIOXRMICILIETHIECHEWT EWNgh o Tz,

& 5T Case T/ E WD R DG EHFAVE U7 id L FORICEZ 5h 5. (1) KIE DI RS 205
NI B O, BRI Z DOKIEDRIUKITFT 5. (2) KEWETUDMES 2SI 10 O BN I/
TVETENMEET B &, KREVKIEDIES 2SIl E N TN WATEaDER EICSHERNET 5. (3) Casel, 3
T, /DEVGTUDMES ZICTI AR OGEFIHNIC K E WKIAIFE LR o 17, KREWSIERE DITIZISIERD
EZxiah otz

RIT, ZIEDMARIC & €752 STANITE I OZ(bZE I AN, MEEERPAIC I 2 et ORI A2 (b 25X 7z. Case 1
DRIHEFEENICH 2 5TEDWEEZ S E - H—%TaDFE (Case 4 Zfro iz, SUEOWEHIENTFRA(LZE L TE
Bz, ZFOFHE, Case 1 4 TlE, XUAZEM FOMTEEORMBREICII A HEVZR NG >T. —F, KHED
DEISHDEKREIZISTTEF DB E S Case IDIZ I WEBICH L TV -1, TORERE, 201D FUEICET % b
MMM (SN 1%, Case IDIEI W@ AB T e nh-o Tz,

D EDS, EBOKIEDFIET 2RO 2PRERFOZEIC R L, ROMERZE. (1) FPICFEET 2 508Km &
DRREENZ DOLGIEDEREE D L &, SaRmISHETNEC S, (2) Ie/1ENZR C 3 5GERE T, Io1EET
DEFFMEEENE L RS,

e 1 T, R, R, SR

Keywords: Magma, Viscoelasticity, Fragmentation, Numerical analysis
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X #8 CT HReC K B FE < 7 < AR DT E%
X-ray CT observation of fragmentation of vesicular magma analogue

BAY R Ml R A L SR TR SRR 2 AT BR 3 BAZ fdREA 4
AOKI, Yamato'* : KAMEDA, Masahard : TSUGO, Mitsuaki : YAMADA, Akihumi ! : ICHIHARA, Mie? :
OKUMURA, Satosht : UESUGI, Kentar8

VEETOR - T« B R, 2 BOK - HUENF, 3 BLIbK - B - Hh2E) 4 ml Rl emsi > 2 —
I'Mech. Systems Eng., TUAEERI, Univ. of Tokyo,3Earth Sci., Tohoku Univ:JASRI

Kl TSR 1ZFR L DEFRICE R A EE KIES. <7< DM & %< 27 < NH A D27 it b g
HIENEFERLCTEEZLNT VS, Z T AW TR, R, B0/ V7 REENHRENTH B I
i B9 EAR %8 %59 THEMERERE (brittle-like fragmentation] (Kameda et al. JVGR 2023IcEH L, Z D X
NZALZMHT % 2 L zidd%.

B, WA T- TEIENFE (Shidaetal. IAWCEI 2013 T, /NVIKE, KA RREZAZTZAEITE, Yo
X7 /NEL T BICDON, Mtk (chihara and Rubin JGR 20100 EEGI U IRAE T B & T &V h o
Tz, TOERBTHOTWSiEHNE, YA ZXWVNEL EBZIEENTOKIET DL IS, coce kb, Hktm
ez g | Eifd 2 I REOMERE, SARNTICET 2500 MO NI —Rn iz E >MFICEC TS LHRENS.

WO T RIS T 21 H 120, I TZRET ML LT, KkbdEMAVS. KEDOHIMERIT< I<IEL, &
Te KR ORKIC & - TR 2 ISR 9 2 C E D R[RECTH B 728, ST DOBHEMEL L LTl L TW\a. B, Kb
HOTEMLKZFKR T b VAV ZIEAL, BEKIOZFRESE2 L TRAY /< Z2EBRL 05 GEax
TR L DUT, BRD. RO REICIIRREEEZH VWS, RQREEER, W2 AN ENALGR L 5D
REZETZSIAF v 7 OVIT7—) BEHhLHREKEI NS, VI T—RciZ=7a LEhiEo fFirsnhTtns. FHRE
OHICERIZ AN, BETENDE CRBNICERHAZAET S, RIS, = 7a L@z @EmnaAL, ZoRzFHLLI
T—Wiz2M 5 C L TRIBEZITS . AURHIERHR 20 mm & E ) 10 mmoOfERIKE U, KifE% 10 MPa- s~200 MPa-
s OHEIPFATA(L T BTz, BIERTOWIEAEIIE 2 MPa JRERHERE CRARNIEIDWIEAE /1D 1/ell7x 5D 1349 5~
TmsTH5.

AR ONEREIGE 2 BI5E T B 7= 0I, A EME Rt > 2 — (SPring-8 OE—LZ 1> (BL20B2) 1T, X
R~ 7u CTH (0° ~180° , 0.1° fHIEBRZEIT) 217V, FEOWEEE (2048pixelsX 1400pixels 15.5 p
m/pixel) ZHSF L7z, CTHueZziTo 24 XV 7WEhEa CR&UE ), e, RUCREES CRXUETR) O 3[EE L,
SIRERHCEERE S VA4 757 ¢ (100 fp9 1 & > THIRFO 2 S 2 BICHE X 7z

DL EDIFERN S, BEOKHENEELEL TOIMBRICBOTHINVEL S T W nhofz. THICHLT, KEk&E
PN U THEE L C W AT TR Ulah o Fe. T, 7NUZIREBIC 51T 2 3R O MR D RIAR) (WatEEEAY 14)
ETIEEY) THo>TH, KHIBEBICE T 5EE LD REIIC K > TNV ECHRL T W g o T,

T RS R, RIIE, PRI, X R CT 1R, a0 R4
Keywords: Magma, Fragmentation, Rapid decompression, Brittleness, X-ray CT, Non-uniform distribution of bubbles
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ELKMEN RTIC HIGRICER LIS 2 < 7 71ﬂiﬁ®iﬁﬁ@?&i

Estimating of the maximum volume of magma accumulation in the crust before a large
volcanic eruption

FREFH AR 1 s WK TR 2
FUJITA, ShIOI‘il* : SHIMIZU, Hiroshi?

LIUNRZERZEBEER A R AA I, 2 UMK AR AR B AR 2 B i s s = A LI 25 2 > &2 —
!Department of Earth and Planetary Sciences, Graduate School of Sciences, Kyushu Univessiiyte of Seismology and
Volcanology, Faculty of Sciences, Kyushu University

—[E DL TE 100kn? DX F < 2T 5 & 5 mEREIE, VT I DBz, HARKTIE 1 7RI —
FMEOHETRELTE ., TNRITDORITIZENT 572DI1CiE, BRI ZNLL EOZ DO TREDOR T 72 Hijlk
WICERT 20EDHBHH, Y TTHE D DERS PP, I TYERRZEICK > T, DN ENR T DT
RZ2ERLRZOMNICDONTIE, TNHRTIEEAEETED R INTHEL,

WEDE RO~ ZEHED SHEE &N 3 EHNE~ 7 < &R%E 0.001-0.01kiyr & H#EE SN2 A%, Druitt et al.
(2012)i& SantoriniXILDOFRHEFHD Mg OB 5. AT L00FFEE OFEHAR TH 10km? D KED 7 < W&
L7emlREE 2R Uiz, THUd, 0.05-0.1kmifyr LWV S D TR ERY VY ER-ELEKRTZM, TOXIBREEIT<
EERIE. EEN DD DOALICBWTERIEN TS, FlAX, Chang etal.(2010%. Yellowstone/1)V T FIZHWT,
GPS& INSAR 7% W T iz @@l 5. 2005-2008F1C 0.06-0.07km/yr DX VR ERZEEE WS, Fiz, RUE
7 @ Uturuncu K I BT H. INSAREHIA 5 0.03kn?/yr (1994-2004F) DX 7 SRR HEE TN T3 (Sparks et
al, 2008, TNHOWZHERIE. Dia< &L BUE ~100F R EORIIRIC ZHIC < 7 DHIGRNIC B3 - ET 558
NH2T 2R UTW5, HRZRGHIE A L H Z TGE OIS RARRIZIE 2 McENWC e b, TOXIR2MES
T ERBIC K B HGHRDISE I HIEARDEIL & LTHS TN TE %,

Z T T, AWZETIE. T THGEROISIRMRR K O & ERFHIC~ < WERT 2 A ICHRNICER LIS~ /<&
WEOWTHEET %, XTI DEE « IR - KREZEREALICEZ TZGEOMBROZER, OTHRISNEFHEL, HiRo
RAROTH LT S, T <O DOIIRIZERIR, XA 7, 2IVizExEL, 105 kmH S km OFES IS 7D
EIRELTERT S, 0T ADFEICIE,. I Okada(1992)c & 2 stk DR A ET T IV 2T %,

N USEREEDNRE | MR st 2 A L R B BIC OV T, BFE 10kmICARZE (LR 10k DERIRD 7'~
FEE D ZES &) 30km DRI TOF ROMEISHERORF O T HTH S 107 ZHA 2 T eWhoTc, TORR
(3, TS 10kmOERINY Vi D O &d. 10kn? &S B HHIC Y 7~ O L OHBISFHR U TR ZTE T 20, e
PERED LS % T L 2R T B

F—U—F: BERBA, 7 TER, fi, O9H, 60, VTS
Keywords: large volcanic eruption, magma accumulation, crust, strain, stress, caldera
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J(Eij{ﬁ%?b%g?nﬁ%ﬁﬁﬁ D HRAE B KO~ V< OB K > THRES NS

INT X=X DFBEE

Parameterization of conduit flow model based on the inverse analysis of data from groun
deformation and magma extrusion

MR R Y /N LT AT s SRR ERAR
MATSUO, Naoyd* ; KOYAGUCHI, Takehird ; SUZUKI, Yujiro!

LB RO BT 22 Al
I'Eartuquake Research Institute, The University of Tokyo

KENZE LRSS 7 ORNIENIFE 2R D720, ZEODITHREWVIC K > TAS F— LE KL &
DEREENAA T2 8125, ZTOXIBIGEFRO R AF I 7 AW T 5720, <7 ORISR~ 7 <Ok
BRERETIWINTGA—=2ELUTHA, JENEBOETPEHRORRIFEZFIH T 2 JGERE T IVAERREZE A TY
% (A1, Melnik and Sparks, 2005 FERRIEBIS T 2 KILEAKDOHER Z THIT 2 722X, BT — X OwifigiTic
Ko TETIWSTA=REIELLHEET 2080 H 5. Anderson and Segall (2018), N1 ZHEHICHED W T HIRAH)
RIEH < 7 OBHINME SNz & EDETIISNT A— 2 OF®IERHERHZENLL, <)V aT7#HE > 7k
(MCMOC) 12 &> TI8T A—ROMERBE M T Uiz, UL, HiREgh et~ 7 <o EOBHN S, HE%
BDIRT A— 2 H{EE N AIRE L 72 2 DM EMRDEHE L. £z, HOEDHWZIGERET VL, NEROIEREEICKE %
WER 5 A BT EFITHES A AR Rb LW TR (BIIA 1, Kozono and Koyaguchi, 202272 5& L T\
V. R TIE, HIFR BRI < < OBRIIN NS A —2HEEICG A 52872 PR L, mAINCIEIFEE DR
ERETIVOIST A—2HfEE 7z Higd .

AW T, BMEAE T RIROS 7O OEND, HIRERH SO T OMihE L NENDT F< DO HED
NG VAL > TREENBE MR ZREZ S, T, JOERIGITEHAR EXMESIONS VAT E > TIREE NS
HNn (RIZXA2H) THBEERETS. TOVATLDETIVIST A—=RIETEO DK, <7 <0 EIOS
LBXURTBONDO< T~ DORFHIER, GRS, NEE, ST7ROBELIUCMMERRETHS. BRI, BR
IREITRZGE L= 7 <0 DlFgiRD 5 WIdINEIC X 5 HEEZ bR (AVe) cHRICBIF 27 <EEE (AVE) ©
KERA|T—RTH 5.

T DBERRERNIGENT—ETH S EIREL, ITNEER QBLXUS /<MD DF S POFIEEE LT,
EHR (Q,,Ps) LIXHRRZMEE LA TG, QBXU PIIRFER 1 TERMIGLO L. REE r I 7 <0 OKEE, X
BE, X7<OMMERICHHIL, IGERD 4FHB X UENFERICK BT S, AVe BXU AV ORERY]T— X Diif
FRHTIC & > TEFIRENDBHIBFE OB ER r DIETE LS, 7S RBIEROHRNRT X LY AT LB
T 5HME, AVe BT AVE HBIRES I OEMMRS 7 <0 OIRICET 2 EMESD N TES.

ARETRE DI, T IOEEDRMERICHEL GBI Z 5 2, BA AR bR EDZBERN/ ST A —ZHEEIC
L.z BT 5. iz, WRBENROMMIEE MCMC IC & > THEE LI BUERRO IR 2175 T & T, NEHTE
TINC B B A ZHEE DI DOV TELET 5.

S R KL, G, T 1 — L, ST, et
Keywords: volcanic eruption, conduit flow, lava dome, ground deformation, inverse analysis
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WK 77 0 T HEERIC BT A I & 7 a8V R T 258 _
Sawtooth wave-like pressure change and cyclic out-gassing observed in laboratory expe
iments

BRSO
KANNO, Yo'* ; ICHIHARA, Mie'!

L RUR A RIS
'The Earthquake Research Institute, the University of Tokyo

OlFLoIc

B - il (2014, K102 2) TRIKD D2 O TEEMN LA IR 21T,/ aF ) BROHE1258) (Sawtooth
wave-like pressure change, N SWT) DR5NZ AT —IZFA Uiz, SWTIEZHEXIC & &30V ILHADEZE « INFEDOY A
7)VELTHIIENTHED (Genco and Ripepe 2010, Lyons et al. 2012, Nishimura et al. R0O#8FEERD SWT D X - =X
LEHSMTT B T & THEEDNIENIHEOBBRICENI TS T ERHEE LTV, JGEFRIZ A A « WO R#EE
A AMFE T HRIC K > THRA RIREREISER 5 2 E WIS N TS (Vergniolle and Jaupart, 1986 % C T A X ii#H)
FEXDOZED / aAFVPIRDIENEEHZHE L TV EEZ, BNRKDO LA DY —0idr 2L T8 HBEIToTE
Teo LML, SWTRHIEENED STz, SEIETF ¥ 2 N—DEBDENZEENC ED X S ITHET Zh2HET 5,
OB E

TR S H A2 ML TOKSHD & HADHEA T THNANVENICIERE NEEEEZHIE LTz, SRl OFRER TR
K1 PasStEEOKSDEMEH Lz, Fa—7RIFEREmMME Lz, Fa—7 0 R’ & H Ao hEICER 50 mm
S 100 MmO 7 7 V) VAR CURF v 2N—) B Lz, Fa—T& FE T 7V VAIRNEROE D ZRIE Uz,
Fa—7 IR A 70T + DR L. Fa— T NHAEHIC X 3252 A Tz Fa—TNEEEHEL 74
AT THE L (M1 @ Fa—7 FEO/NIVT 2D IZIREET 60mmDE SR 2 K5 F 2 —THITkHDZETEA
L. ZO% VT 2R U AHE 256 LTz AKHDMEH LZNK S ICEET 800mmDF o — 7 = Lz, Fv
IN—ITKZEFEA L, KEOE S ZiET 2 HTF v N—D4E (LUR Vo) iR Lz, HAM/Eay Ly —
KE>TITWV, LF2L—F—TF v UNN—{FAFE LT Qin) 2L,

OFERAE R
Ve 7z 0 55120 en? T 6 BRBEZ LT Tz ZNZ D Vel LT, Qin Z# 0.1 -30 p m3/s DT 3 EXM5IC F
L7z,

1. Ve ZZ(bEE% (Qin—iE)

Ve AVNE W, SWTIZRSNT | MEEFIROERZ ST LS « FENALNTZ, KDDED FFHEEIE—E
T. HEAZ 7 LEOKBDENENTE. FERICH K KBDFIE—EHE T LRAZHIT 2o Ve ZRKEL LTNKL
EL REUEEIME RS SWTARLON (K1 b, SWTDREE, BENO/KHDENT N THEI L THERL, BRIREE
WMo THAN U E NIz, ZDt%, IKHDDFRENC K > THIENFHAER L, EIIDRAIC ER Ulzs BAERK
L7zKH DI ENEEZ L > T T 2/KkbD ESRLENDELDDEUEIC LR L, KHDENHZEIIET S
CHGEL T—ERET LA Lic, Fv Y N—HHEIDHEINT 21 KD EIEEFIEL, BELEA L TV o7z, 7K
HOEND B ENET 5 E AT THROBEIEIE ST EN, KHEDEN—FICHA L. FEEIDZBIALT Lz,

2. QinzZ{bkE¥s (Ve —iE)

Ve WNEWNE ZITIE QINIC K 59, EIEKBROENETMNR 5Nz, QinZ LIF TV AT FMIIR 2> T
Wolze VEWKEWVEE, QnAVNE WL E ZITiE SWT E— F & EIELIRAE) T — FANRE LI ENEHNA LNz,
Qin%Z LI T\ & SWTE—RAEEBL TR SN,

O&%

SR ORMERRICBNT, F v N—HNOENET L GEROTGHE « [ESIRED Y TV FIC X B ETDEEEET

JWELTHEEEINTWS (Ida,1996; Barmin et al,2002; Nakanishi and Koyaguchi, 2008 115 DE T )L BEIC,
1. KEDBENRKEL ONEL) &0 FRKE. b bENBINRKELS UhEL) &%,
2. FN=DESNNY T 7 ELUTHEEEL TV,

EVIOIRIREZRE L., BHEAEMD RN ETIVEERATZ, TOETIVTIE QinZ—EICfR> TIKEET Ve
ZLFTw<E, SWIHARLNE (K10, Fv o N\—KEzZ/N N LT\ &, BEIELENGE N EZENCER T 5,
7z, Ve 2Bl TZIRBET Qin Z/hE L LTV &, SWT h S HEIESGR NG 2N ER T %,

ARETINCE ST, SRIDENFIEEROIRES FOZEEMICHTE 2, SRIEARERDE/RT A— 2B RHI 2 —
VU TEDKDICHET ZDM, KOEIELL, 'MW - ETEICFHEZ1T5 o
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F—U—F: /aF v, 7ra IR, REHER, <R E 0, OB, ERZEE)
Keywords: Sawtooth wave, Analog experiment, Multi phase flow, Magma chamber, Conduit flow, Tilt motion
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A b1 VR A LIDBEKIT IS ISR DR & 5%
Variation of VLP signals accompanying eruptions at Stromboli volcano, Italy

IDH R T Bl @ b PR AGE 2 I 52 3 =i 20 3 R 5 3 YRR <A U A 4
FUAVHVRA, ShYF Valdt

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

VAEHEE R ARG TSR, 2 BRACR AR EBERR AR, 3 B SR 2RS4 7« LY 2 K%
IFaculty of Science, Hokkaido UniversityGraduate School of Science, Tohoku Universttyational research Instituite for
Earth science and Disaster preventitihipartimento Scienze della Terra, Universita di Firenze

Stromboli volcano in Italy, one of the most active and famous volcano in the world, has been the target field of volcanol-
ogy to understand eruption dynamics. From aspect of volcano seismology, broadband seismic observations have revealed tt
VLP(very-long-period) signals (107sec) are dominant among the seismic signals accompanying eruptions at Stromboli volcan
(e.g. Neuberg et al., 1994). Chouet et al. (2003) demonstrated that inflation-deflation-inflation sequence of moment component
which represent inclined crack, is dominant at VLP signals observed at Stromboli volcano. The estimated force system wa
considered to represent the rise and ejection of gas slug, which causes repressurization of crack corresponding second inflatit
However, most previous researches have analyzed a few VLP events having specific waveform characteristics, that were typic
among their temporary observation data for days or weeks.

We have conducted broadband seismic observation at Stromboli volcano since May 2014. From 4 month long broadban
seismic record, most VLP events seem to have similar waveform characteristics mentioned in Chouet et al. (2003) (inflation
deflation-inflation sequence). However, we recognized there are several waveform types prior to main first inflation phase.

1. Gradual inflation (10 30 sec) prior to main inflation

2. Having small deflation phase ("5 sec) during gradual inflation (type 1)
3. Gradual deflation (10 30 sec) prior to main inflation

. Combination of type 2 and 3

5. Short deflation ("5 sec) prior to main inflation

6. No main inflation phase (Only downward pulse)

N

As described above, there are certain groups of VLP events which have deflation phase prior to main first inflation phase
Even if amplitude of deflation phase is small, such deflation process cannot be explained by the simple gas slug rising mode
Moreover, some VLP events (type 6) have no inflation phase at the onset. Particle motion analysis for onset and first inflatior
phase shows events in type 1, 2, 5, 6 have common azimuthal direction (NW-SE direction), while events in type 3, 4 have slightly
different direction. Since Stromboli volcano has several active vents on the northwest direction from our seismic station, thes
differences of azimuthal motions may reflect the difference of vents where eruptions were taken place. Another remarkable fec
ture is about the transition of occurrence frequency of each type. For example, occurrence frequency of type 6 has decreased
the beginning of Aug. 2014. Those days correspond to the period that amplitude of RMS (root-mean-square) of high frequenc
(>3 Hz) has decreased. Also transition of eruption style has been reported at that period, from intermittent Strombolian eruption
to lava outflow and effusive eruptions.

F—U— R A ba R R, IR, L s gt
Keywords: Strombolian eruptions, VLP, explosion earthquakes
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7%% VIR a—3 3 V2R U EOHEXTERVE—A b R U kLD

E ] —

Relative hypocenter determination of eruption earthquakes using deconvolution: Appli-
cation to Stromboli volcano

AT i b PEA RKEE L Bl 2 i KGR 2 R T 3 )1 STRF 3 g A8
SUGIMURA, Shunsuk& ; NISHIMURA, Takesht ; AOYAMA, Hiroshi? ; YAMADA, Taishi? ; FUJITA, Eisuké ;
KAWAGUCHI, Ryohe? ; MIWA, Takahiro®

VHIERAICEBERAWIIER, 2 JEHRE R R GEESERE, 3 B SR 2B ST
!Graduate School of Science, Tohoku Universifaculty of Science, Hokkaido UniversifyiNIED

Aty RY RN TIVA S REATIE, IR OD S ~8Bt77, H2WIREERLL O T~ /< %IE
H3 2 DIy, EAHENEORLERIENS. LHrLiahs, TNHDOMEDIZEA LR, P, SEDOAMAELAH
THD, WOFERLERHT % RN EEFERECINETHS. 2T, AKETETIyR)a—vave
R R PR 1 2 fH A S DR A B E 7 A b a YR MLUDTF =R L TiTo 7z,

HALREE T 4 LY 2 RATEK D, 20144E 5 AN D A Fa VR ALK IR EICHERIE D 3 SRESNE. 5
[, ThoOEREHT X DidEE Nz, EAHIEICrES 0.5 ORI EIADIIE Z AT W 5. Fl—kOh 5D L
Fo T ZMEAHIEELR, B S SICBIEDN R BITVWS E WS K% 5. 22T, TaAVRY a— 3 VEEHNT
FHHUETOIYARZ—ANY FEAL—T AN N OMEREZEORKEZHAIND. 7TaAV R 2a— 3 ViEFE, R
BB TAL—TAXY DY AZ—A XY FOWETHOEL, ZDAXT M)V 2RHRHEIC AL TH5.
2BNERITZOHRADEDOAEZ, YARX—ARNY MIET 3 2 BHSEOMERFEORL)EE, AL—TA Xk
BT % 2 BRSO RBERBGE ORI L OZITHYT 2. TOAIX, HMENRORERZOAMEEINTED, <
AR—=ANY N EAL—=T AN FOHMIEO R TERINS. &b, ZTOMHMIEE RN IETRDS.

AWIZETIE, 201447 A 1 H 0:00~3:00 F TICFAE LTz, 2 TOBIMATIRIED 20 p rad L EZ2RdEk U 7z A hizE
3= LTz, ZOWIBOM TIRANCHEELIEANY FERAZ—ANY e L, AL—TAXY FDERZRDT.
RAR—ANY FDEFZ NE 7 L—2—, EFEOHFEE 100m HIEREE T S EEE 800m/s& A E L, AN EIRIE
Eiiolz. ZORER, FE—NITRETHZHEOEBROHEZ X 70~225mDififickd 5Niz. AFEZHONL, K
BOTF—ZICH U THHIEROFAI D 2 HEMNICITS TN TELDT, SHBBFIOBEEDIT C LIckD, Ata
VR KL TOBERROMRZE 2 B E =2 —FT 5 L AAREIC R B EEZ BN 5.

F—T— N BIRIE, BAME, S A2 —A XV ME TaVRY a—ay, AharRy Al
Keywords: hypocenter determination, eruption earthquake, master event method, deconvolution, Stromboli volcano
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NW-SE trending graben structure and crater row on Teishi Knoll, off Izu Peninsula

P R T T
MINAMI, Hiroki '* ; IWABUTI, Yo'!

b ORI RS

!Hydrographic and Oceanographic Department, Japan Coast Guard

Fa e EEEAMICNE T 2ELTH D FEEBAUBHICOEIN TV S, B LR THEEERT T
N L OB B OB « S 217> T 0. 20144 12 HICHIEM & O HEAEKEEKSZE (AUV) ZHOVTEAL
W EOFEHAHIERE 2 L, A ROMIZIC DWW TIE 19894F DENE LI i FRLTIC X > TR RSN
Iz (BIA L Oshimaetal., 1991 HTEIC LR THOFRED S 2 HFEHE CIHE T N TV 5728, KREMEHIIEIC DN
TIETH>TWEH, FAHIZICDOWTIE D> TRy, SEOFHEOHE. A mIciEZIbrm - EaTmicfdo
B0 —RXUDMERENTVWB T ENHALMCE STz, FleFaMEROKIDONIRICIE., 75— EREULIE - &
HAMICES Uz 4 DO/NKIADHER S NIze TDXIET T =N/ & W5 iR I N T I I
DT DEFZHEET D FNN0 &5 %,

1. AEFE

AT 20144F 12 Al EIRZTORIERM THEE) (B 28550 b)) ICH# LTz~ IV F B — L2501 IE EM302
(Kongsbergit#) KU AUV [TAES S I LTIzA 2 —7 2 X M) S8 GeoSwath Pluge WV T3 L
7o

2. AERR

77—V EFAMBEOFERICERENTE D, L - BRI TN S, 77— XVOEEIE 120m f§id 70m,
RS 1.5mTH 5. /INVKITE 1989FDIE A URZESUEFE) 1> TH UTziERE 180mDH I IDWNEICTERR E LTV
%o INKITNEAEPE - FHUTIICH 272 L TIBENTH D . B/IKCIDEREIL 20~50miEE TH > Tz, KicdT—Y
E/NKOFN ORI IR - FATTANCHT 28RO D B> IZHIE BB E N TV e,

3. AEERDER

FAUBLO 198AUFEDNICDNTIE. HEDHEBAR ZVSHAEA LR ETRELEZEEZ SN T VA (Yamamoto
etal 1992, FX7BEDOHERIEND 7 < DMHGICONTIL—m A/ I (N125 BE) OBCWIENBG LUz C &AM EHE
ENTWV% (Okada and Yamamoto 1991 FHERIC DWW T TR WVA, BE FANOIFYOHE A (X4 7)) LHESE
HICBITZ T T DEKEDBERICOWVTHIREINTED, BEALEIRDETOEER, BEXZFTI7—X20D
IEDORIREDIC RS LEZ 5N T3 (Mastin and Pollard 1988; Chadwick and Embley 1898 115 Off3eE S 2 & L1
SRIOFEEREMIRNT S L. FABEDT T—XVDEIZ70mMTH-7T eh b, ZTON0ThSUFE R 35miLE
EFCIIROEANS e #fiEZENDd, TOTIT—RUMN198HEDT IR DE A TR E NI T L BRI HEE
MR IR I U LB OO RIEM 7 B . Bl 21T 19894FEDIENIC K-> TIERE NIz L ZEZ 5N A FAMRND
4 D0INKIAD, 75—V R CERIRIC, R UCHET, DD U —mE g HICHS L TWa T e S, MDA
CRICEREE, DED., 1989 DT RDOE A o TEREINZEEZEND,

F—7U— R AR LRE, BIEHIE, < )VF C— LS E8IGEE, 75—, kOF, B A7
Keywords: Higashi-lzu monogenetic volcano group, bathymetry, multibeam echo sounder, graben, crater row, dike
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A e & KO IR S N P O 24k _ _
Variety of morphologies which are formed by molten lava-water interaction

IR P S
NOGUCHI, Rind* ; KURITA, Kei'

VR UR AR ST

!Earthquake Research Institute, the University of Tokyo

There exists 2 types of responses when molten lava interacts with water environment: explosive and non-explosive. Howeve
during eruption, it is difficult to make a judgment on whether explosion occurs or not. For example, in Nornahraun, Iceland,
lava flowed into a river, but no explosion occurs to this day. This is a same as Nishinoshima Island. However, previous studie:
presented explosions which relate with lava-water interaction occurred in many places including Japan in the past [e.g. Matto
and Mangan, 1997; Ito and Taniguchi, 1996]. Its disaster risk has not been recognized; its explosivity would reach the degre
of maar (magma-water interaction), and it is possible to generates low-concentration pyroclastic density current [Fagents an
Thordarson, 2007]. Thus, it is important to understand this explosion mechanism for us Japan because of not only interestin
of volcanic explosion but also prevention and reduction of disaster when lava flow into water environments near distinct of
residence.

Today, it is known that there exists 3 types of morphometry which relates to lava-water interaction: rootless cones, spiracles
and lava pillars.

Lava-water explosive interaction have been well-known in basaltic volcanism, but previous studies showed it occurred in
andesitic and rhyolitic [e.g. Hayakawa and Yui, 1989; Ito and Taniguchi, 1996]. Although their related-morphology has been
studied, there remains problems to understand this phenomenon. Rootless cone (aka secondary crater and pseudocrater)
typical morphology which is formed by lava-water interaction. They have a variety of shape; Hamilton et al., 2010 showed 3
archetypes of them which relates to flowing types of lava (tube-, channel-, and broad sheet lobe-fed). However, the relationshi
between their morphometry and formation conditions (e.g. explosivity, water/magma mass ratio, underlying sediments) has nc
been revealed. This is a problem for not only rootless cones but also other pyroclastic cones (e.g. scoria cone, maatr, tuff cone
Rootless cones would be useful also in planetary science. Recent studies have found candidates of rootless cone on Mars |[e
Greeley and Fagents, 2001]. These morphologies are expected to reveal recent 100Ma Martian magmatism. Thus this stu
could give great influence for planetary science. It is necessary to understand the variety of morphology and distribution of
rootless cones to know the style of magmatism and environment.

Spiracles are found in bottom of lava flows as irregular shaped-vesicles which are formed by lava-water explosion. In Japar
cylindrical vesicles in Aokigahara lava flow was considered as typical spiracles for many years. Now its are considered as trei
molds which were vertically-elongated by inflation of lava, and we lost an image of spiracle. Therefore we should reconstruct
the image once again.

Lava pillars are considered as results of non-explosive lava-water interaction [e.g. Gregg et al., 2002]. They show chimney
like morphology, and has been found both in subaerial and submarine volcanism. Recently, Gregg et al., 2002; Gregg an
Chirstle, 2013 showed that lava pillars were formed by water vaporization or hydrothermal activity at gaps of pahoehoe lava
lobes. However, there exists lava pillars which were formed by a’a lava flow. Hence it remains problems for the lava pillar
formation and non-explosive lava-water interaction.

In this presentation, we will review previous studies about morphologies which relate with lava-water interaction, and marshal
problems to 1) understand volcanic explosion, 2) know its disaster risks, and 3) apply to planetary science. Especially focusin
on rootless cone, we will discuss its variety of shapes based on our aerial photo analysis and field survey. Additionally, a nev
type of lava-water interaction-related morphology which we found both in Iceland (called as hraunbollar) and Hawaii will be
introduced.

F—T— R IEE KBS, B, V— L Aa—2, AL T 0 )V, RS E T —
Keywords: lava-water interaction, explosion, rootless cone, spiracle, lava pillar
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1 e BN FHERS 7 0 b RS 3513 2 AN - o |
The influence of the linear increase in the source height on the 1D quasi-steady state fa
and sedimentation processes

A7 AL 08
IRIYAMA, Yu 1* ; TORAMARU, Atsush?

LIUNREERZEBEER AR IER R RS A I, 2 SN R SAR AR B A 2 B R R R AR
!Department of Earth and Planetary Sciences, Graduate School of Sciences, Kyushu UnfRegiytment of Earth and
Planetary Sciences, Faculty of Sciences, Kyushu University

The stratigraphic variation of grain-size distribution (GSD) of pyroclastic fall deposit records the time variation which may
reflect the time variation of GSD in the umbrella eruption cloud. In order to relate the stratigraphic variation of GSD and the time
variation of umbrella eruption cloud GSD, it is necessary to consider the transportation process of ejecta.

Iriyama and Toramaru (2014, AGU) formulate the mathematical relationship between the depositional structure and the sourc
(the umbrella eruption cloud upward in a vertical direction from the sedimentation point) parameters under the 1D constant
height model in which the source height and the source GSD are constant with time throughout a release duration. In this cas
we showed that the thickness ratio of the upper and lower layers, which is defined as the ratio of the thickness of the uppe
layer above the extinction point of the largest grain to whole layers depends on the ratio of the source height, the source GSL
and release duration. In nature, however, the eruption column height or ash cloud height may change even during continuot
eruptions such as plinian type. In this study, we numerically assess the influence of the linear increase in the source height on t
sorting structure of deposits in the simplest case.

When the linear increase rate in the source height is given as constant b, the increase in b makes the sedimentation durati
longer than in the constant height model at the sedimentation surface. The numerical simulations for the linear increase heigl
model are carried out with varying b under the same conditions of the initial source height, the source GSD, and release duratiol
Results show that the linear increase constant b have a negative correlation with the peak accumulation rate and have a posit
correlation with the thickness ratio of the upper layer. These suggest that the increase in the source height (eruption intensity
can be detected from the thickness ratio of the upper layer which can be observed by the geological survey.

F—T— R B RRHERY), Bi7-5 o X500, EAAHERS
Keywords: pyroclastic fall deposits, grain-size distribution, development of eruption
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The Tephra Fall Simulations of the Ignimbrite Eruption of Aso Volcano

A ST L BR HERGER 2 5 iy O T AR - ek S
ISHII, Kensuké* ; SUZUKI, Yujiro? ; SHIMBORI, Toshiki ; FUKUI, Keiichi! ; SATO, Eiichi"

LSBT, 2 R UR A RIS
IMeteorological Research Institut&arthquake Research Institute, The University of Tokyo

KT R ZE B N LIRSt >~ 2 — (AL VAAC) Tld. fiZEs izl LIRS K B iz 0w 8 [biid %
i, EBERBIRILEE 7V (IMA-GATM) Z W TR D Tl 7Z1T> TWd, TOETIVIE, KBTERET IVORE
B (PHMEE7EENE (OMA, 2013) ZR&HE UTHIH L, BibEfe - ILH0EkE - =778 MEfE - i GEMi
U M) ZEE L TUKK FORREZETZ2ETIVTEH S, TOETIVEMNT, EREXDAREM D R X
NTW SRR LEA (Tatsumi et al, 2014 DFFIK TR I a L —arw=BT ko,

Blfigi Lk, 9 30 FEERTLARE 4 RO E KB ERROIR L TE 2, ZOHTH, K9 HENMOEMIFRAIETH O,
Bk 4 LWHIND, ZTORETHERY (k477 2) &, JLEETE 15emEEOBEEMN MRS N2 K EENICIAL 710
L. BIHEH HOEELIEEEO—DIC A > TW5, AL TR, Bk 4 I3 2 BREA 2 RE U T35 72 35
Thxo Tz KILIRDFHNE —E5REE T 20 Rk L. famiHE X 7.2¢10kg & GE LTz,

IMA-GATM DIEEOF| I TIE. AT TV (Suzuki, 1983 U &I 55 5 N5 KK ZIIHHE L LT
%o ARWFETIE. KOMEDEWNILIKOZERM A HZPIEE LTE A 5728, KIUEEX A F X 7 A0 3 Rclfit
7V (Suzuki etal, 2005)C &5 2 2 L—3 3 Y217V, B 3R] 303D b L—Y —hi F o DRz iz, 7z
7ZL. IMA-GATM &, KUK FOVRKICH S DT RIS EN TS T 2 REL TWVWA T2, 3XTBEET VDG
BEAERD SHIHMAZERR T 2 BICiE. KER EFRZRDALIRL 70, K&ids () & KkE < B 2EE 2Rl
IR FWHED SERO Tz, EINANOREIR M 7% AT % 72 6DIc . SR E A E TR b ik U 72 5 ERE T % 2014
4 H 3 H 12UTCZ#HAME & 3 2 RERFHMEZ VT, $I3 HEE TOBRIEETI T Tz, ZORSHE, i ER#ERIZItHE
BT cm~10cmA2E L 750 TR B R L BENZNEZ BB Lz, £, KEGLUNIRUCEMFIC LT, Bz
DG CTHIKTIY S 2 L—ya v EBT RS ER, EANRIEE A CHERETICR TN ERET 5755 8
R TZINZ— 2 DFIET B T & 2R LTz,

F—T— R BT TV, FORE, AL, B, Bl S 2 L—s 3 ¥
Keywords: Atmospheric Transport Model, ignimbrite eruption, tephra, tephra fall, numerical simulation

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fiem

Union

SVC46-P18 S ay Ry gV R—)b FFR9:5 5 25 H 18:15-19:30

KB N Z2 A e U 7B IRIC B9 2 HEY T )L XA L « 2T 2V DAL _
Quasi-Realtime Contents of the Tephra Fall Simulations against Large-Scale Eruption

BT BORE sk T Y A S AR R R !
SHIMBORI, Toshiki* ; ISHII, Kensuké ; SATO, Eiichi' ; FUKUI, Keiichi' ; YOKOYAMA, Hirofumi !

N
IMeteorological Research Institute

KGR TlE 201440 5, TRBIRE AR N LIBI S D BIREEE K ORI O i RIS B 2 055 ] ICHUD FHA
TWa. MGEELTW5, BHHED 104 m? 4 — X —DENAILO KB AIIEE 1004FERFEEL TEL T, HLDX
BIGO TN TR NG LTI D Y 2 2 L— g VD 7))V R A LTHEITT B T &I, Z O %2 KR
FTHIZ L LI, BETET I ELR - ABT 2L LEMAD 5. Z 2 TAUNIZEB T, WEDOKBHEEATH S
1707 CEZK 4) = LIk (HAKILSESS 2013 SR E, P45 *° 1914 (KIE 3) FhEMEA (HARMMERERE R
HiE 20144 K22, SVC50-P0OD ZHE LT, ELDOSKERIT AV ki AJ1ME & § 2 B mILRE 7L (IMA-RATM)
WC K BRI TR a7V RER L.

ARETIE, KRR NIUTERO R —LR—=I D EHHEHT S EZFHH L TWAE I YT IS DWTHNT
5.

F—T— R BT TV, KU, AOLIB, BERE, HEY 7 )L 2 A I, BUflis R 2 L—>a >
Keywords: Atmospheric Transport Model, large-scale eruption, volcanic ash, tephra fall, quasi-realtime, numerical simulation
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Numerical assessment of the potential for future limnic eruptions in Cameroon, based ol
regular monitoring data

/N FRsE T HOREB 922 5 #8 2 ; Ntchantcho Romarit; K i 5 ; Tanyileke Gregory ;

Hell Joseph 4

KOZONO, Tomofumt* ; KUSAKABE, Minoru? ; YOSHIDA, Yutaka ; NTCHANTCHO, Romarié ; OHBA, Takeshi ;
TANYILEKE, Gregory* ; HELL, Joseph VA

VHER - B 2 EOR - B 2 O R ST, YIRGM, ° SR - B

1Science, Tohoku UnivZScience, Univ. of Toyam&Yoshida Cons. Eng. Officé)RGM, ®Science, Tokai Univ.

FZKIEEFE | 1A TD S OR2a H A ZES HRTH D, FHAHIBAOEK W EEZNIFT LD 5. T
TUH A=V OKTHZ A AME X—VTIE, FNFH 19864 & 19844FIC AR CO, H ADH %
PES HIKIEFDEEC D, § 18004 DEAFEENEIE L oz, NS OKMNC B BIKIEFE D X 1 = X 17 B
B, WKkOL2 AR O & FBLNAEKIER R LOKAK: L TIrbNTH D, UK > THIKAN CO, SRiE 2D
ZEHERRICET 25 ERNME SN TV, AW, BIEETY 7 L el 515 5Nz COo, DD ¥,
ZF AR O X = B B KB OFRETREN 2R 5 C L 2 HIE L.

KN CO, M DZEFNBRAIC K B &, WIED S D CO, IS RBIRIAFRADMEAZIC X > T, FOREIRIRAEDHEE KD
EAICU EFEN, ZOREIIKNOFEEIC B THKDEIRNREEICET 5, LWV KERFE~D T ) 4 7%
FTRTZTENTES. ZTTTARIIKTIE, CO%XaEZLTY) a—LD FRICEHT 2 EEET IV ERWS LT, |
WO F 1) AN BT ZWIKNHREE TOKIEERD, WKEmIGET S K557 a—LZzHHTERZNE S X
To. ZORER, EHET— 20 SHEAIE NS TKN COy 70 fi7a EDBIEMEEMFDOE & T, WNHRETAERE Nz
TV 2 —LDEFRED CO, ZE-> TH/KEIIET B ehbhoiz. TOTY) 2 — LOFBIZEIE COo, A %
PESWIKIBREIRICH YT 5. UEDT e b, COy I ik MEEOKREICK > TilERc s 5ia sy a—
LD FRAD, WKBEREELZSTEERANZALO—DELTEZILNS.

A AR T 2= WIS B BHIKN CO, DAICHER 52 2EERER L UT, BiH A TERAWTZHKN S
DNLE CO, BRENFIT 5ND. COy ICETIHIKDERDIEN S84 T72@ L THIEAENS &, ERT BHIKDH
JEIC RS G K E R DN RIC K > T, 734 THOFENHE U TRk (B L, ZOSEN/KEEIC IO TEKD
ET%. EHBINCIED BBIOMIKN CO, 0RICK B &, IKICET % CO IBENZMICIK RLTWaA T b, Z
DK COy IBEDZEALHSA TWIRND X A F 27 AR ADIREIC G 2 B8 % IR 5 1281, AW TR A
784 THOWHIKOFHAUCE T 2 EUEE T IV EFHIZICHFE L. CTOETIVCE ST, HED CO, L, HikEmcE
WCHHAIMTREARTE K S E ORI DO E BN AEGREES T ENTE. £z, RETIVIC K BFERIFEICHE Nk
FEEISBLTED, TOTERAET VLA R TR X =BT ZHH R4 TDORAF 27 Xz EHE
WIKHHLTWSZ ERBRLT V5.

F—T— R WKIESE, = R, < X — Vil BIEET )V, A AL T
Keywords: Limnic eruption, Lake Nyos, Lake Monoun, Numerical model, Degassing pipe
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