MIS26-01 AR ERN S EE2016E AR

Ka/ AV R R TFS—L—5—TEAIURIBEARATORREE
Fluid structure in volcanic eruption column observed by Ka-band Doppler radar
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Influence to GNSS signals by volcanic ash plume
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EENLFRE0MNEBNESROIVERTEDAEICESVTRABNDEANTH . 1H26B~27H(C(SEE(T
DNETY Z—HKBEAARED, 20 kA EBENZHIRCETT ISHARBLE. EEFBEAREBERICHABTEZT
SeEElC, BHABBLTHSEEBMABREEMUZA, HBYUNALLBNL REINTHD, SHlET2
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TREIN (Miyabuchi et al., 2013) , CHOCEFBEEI =1L —2 3 VHER (Suzuki et al., 2013) &
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R, HIULTRENRZD.MEOE(ICKEDENDM Dz, F/2, 2015F10B823HEBEANLSICIFEAEER
REDIHE, NIDHEFEEC UMEBRMADHELEVEVSELWVES (1 kmBLED kS v T TI>ANLR AR
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Reconstruction and estimation of physical parameters of a phreatic eruption on 27
September 2014 at Ontake volcano, Central Japan, based on pyroclastic density current and
fallout deposits
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The phreatic eruption at Ontake volcano on 27 September 2014, which caused the worst volcanic
disaster (58 deaths and 5 missing persons) in Japan in the past half-century, was reconstructed
based on observation of proximal pyroclastic density current (PDC) and fallout deposits. Witnesses’
observations were also used to clarify the eruption process. The deposits are divided into three
major depositional units (Units A, B, and () which are characterized by massive, extremely
poor-sorted, and multimodal grain-size distribution with 30-50 wt.% of silt to clay component. The
depositional condition was initially dry but eventually changed to wet. Unit A originated from
gravity-driven turbulent PDCs in the relatively dry, vent-opening phase. Unit B was then produced
mainly by fallout from a vigorous moist plume during vent development. Unit C was derived from wet
ash fall in the declining stage. Ballistic ejecta continuously occurred during vent opening and
development. As evidenced in the finest population of the grain-size distribution, aggregate
particles were formed throughout the eruption, and the effect of water in the plume on the
aggregation increased with time and distance. The lithofacies and grain-size characteristics of the
poorly-sorted deposits observed in the proximal area are similar to those of mudflows or fallout
tephra from past phreatic events. It is important to understand the similarity of the deposits when
we interpret this type of poorly-sorted deposit solely based on geological records. Using
geological records, witness observations, and a theoretical approach, the physical parameters of
the Ontake eruption can be constrained. Based on the deposit thickness, duration, and grain-size
data, the particle concentration and flow velocity for three PDC lobes in the initial phase were
estimated to be 2 x10™ to 2 x10~° and 24-56 m/s, respectively, applying a scaling analysis using a
depth-averaged model of turbulent gravity currents flowing down slopes. The tephra-thinning trend
shows a steeper slope in the proximal area than on the trends of similar-sized magmatic eruptions,
indicating a large tephra volume deposited over a short distance owing to the wet dispersal
conditions. The Ontake eruption provided an opportunity to examine the deposits from a phreatic
eruption with a complex eruption sequence that reflects the effect of external water on the
eruption dynamics. Further studies may enable to quantitatively evaluate the major factors that
caused the many casualties and severe damage to buildings near the eruption source.

F—O—F KRJIUEN. HER ARYRBER. BT KNEDR
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Transport and resuspension of ash particles from the 2014 phreatic eruption at Ontake
Volcano, inferred by pollen sensor data
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Behavior of ash particle from explosive eruptions is considered to influence many environmental and
economic factors (e.g., Rose and Durant, 2011). Field survey on eruptive deposit have been
performed to evaluate the behavior of ash particles and obtain ground truth for numerical
simulation and satellite observation during explosive eruption (e.g., Gudmundsson et al. 2012).
However, it is generally difficult to reconstruct timing and strength of ash transport from the
field survey for small phreatic eruption, because ash deposit by such small eruption is easy to
suffer reworking by wind and rain water. So, method which can detect ash particles in situ is
favorable to infer the behavior of ash particles during the small phreatic eruption.

We examined time series data of pollen sensor to infer the transport and resuspension of ash
particles from the 2014 phreatic eruption at Ontake volcano. The pollen sensor has been developed
for in situ detection of pollen particle which causes allergy. The pollen sensor (PS2 by Shinyei
technology Co. Ltd) is laser optical analyzer for particle matters, and consists of one light
emitter and two light receptors. The particles are introduced into the chamber, and shot by linear
polarized light emitted by the light emitter. The number of particles introduced into the chamber
by intake of air are counted from the number of outputs recorded by a receptor every second. The
combination of output voltage from the two receptors brings in a polarization factor (PF)
reflecting shape of the particle matter. The polarization factor of pollen and water drop with
spherical shape are higher (around 0.3 and 0.8) than that of soil particle from Kanto plain (around
@) (see HP of Shinyei technology Co. Ltd).

We analyzed pollen sensor data recorded by NTT Docomo Ltd from September 21th to October 19th,
2014 with a sampling frequency of 1 Hz at Kaida-kogen site which locates 11 km away from the summit
of Ontake volcano. To remove the particle counts due to pollen and water drop, we recalculated
hourly counts of particles having < 0.3 of polarization factor. Strong noise of the particle count
prevents us to insight into behavior of ash particles in other 150 pollen sensor sites around
Ontake volcano.

The time series of pollen sensor data from Kaida-Kogen allows us to infer the transport and
resuspension processes of ash particles from the phreatic eruption. We find a sudden increase of
the hourly count of particle matter with low polarization factor changing from few tens to maximum
value of 5355 particles at 12:00-13:00 September 27™. Because the onset of the 2014 phreatic
eruption at Ontake is 11:52 Sep 27™, we consider that unusual supply of particle matter by the
eruption causes the sudden increase. In detail, count value by ten minutes interval provides
maximum value of the count 80 minutes after the phreatic eruption. So, transport velocity of ash
particles can be estimated to 2.3m/s which is comparable with velocity of local wind around the
Ontake volcano. After the sudden increase, the particle count gradually decreases with some
fluctuations, and becomes few particles per hour within 1 week. The fluctuations are well
correlated with temporal variation of wind velocity in Kaida-Kogen, showing wind blowing induces
resuspension of ash particles. Because the wind direction at the fluctuation are randomly oriented,
we consider that ash particles on the leaf, tree and load around pollen sensor were resuspended by
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the wind blowing. Finally, we conclude that pollen sensor data can be used to evaluate behavior of
ash particles even in small phreatic eruption.

F—DO—F D NMURKIF. etV — KEBEK[UEX
Keywords: Volcanic ash, Pollen sensor, Phreatic eruption
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An examination of the impact of initial size distribution of volcanic ash particles on
volcanic ash transport simulation in the case of Sinmoe-dake eruption 2011
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K[RTIFENFZETIWEE L ICARINCEE-FRIRETIVERVT. 20114E1826-27TBFMREBEAN(CEE
O THEURRANLUREEBRL. BEGAUNT—F(CLBIRAETOTVSD. COFT. KO LEZETOMNLIKK
HEREF. MURKFORRERESENERE UTETIVESINTS D (KMLURESEETIL) « NMLURED
BREMECNICEKET D ICERDN D TUD, REROEHEIREET )L (Suzuki, 1983, Shimbori et al.,
2010) (3. BEAICKLDIBEEOEREEEEL. BEAIBORETOT 7 1)L BB TR L 2 L THIHEK
EnmeE X, NLUIKKFORIE - ZEDMOBEREEEREL CUL\T, CNEBEALALKREXS
ZaL—Y3avVoiBRE. MNUREOBRMCHEORMASD . ZOREMN. BECIEEDNFZHHEEER
ZHEELUTCLVIRICHDICEZAMITIEBLTCVL G, ZC T BRAZ EELSREFREDEET. BES 1=
D2EEZRULCIRTEE =1L —23 V&FTL (Suzuki and Koyaguchi, 2013) . #ER & IEED HZHIME
BERZERBUZKFOEBSHEBR UL, . EREBUDBRESHRES XS ET. FlZEHE
FRETIWVEMER Uz, FILWVMHSRETIVER U ANLREE > =210 —2 3 Y OBR. MUREOBRG
FERICLERATHES Nz, BAE. TS5LDIAEEEEL. YHREAFBICOVTRELTL S, #HIGRETIL
TIRE L TL\BURRIR D HRODEE . EROUBICLUTANLURBEEI =L —TavEfTolcEC 3. ALK
EOBRUAE LU, #HEREFTIVICHTDIREDHICHT BNUREDBEIC DV TCRANBREHKKT

Do

HEE

AR, RRAPMERBFAHRAMETOT S LOEER(TE L,
2EXHR

Shimbori, T., Y. Aikawa, K. Fukui, A. Hashimoto, N. Seino, and H. Yamasato, 2010: Quantitative
tephra fall prediction with the JMA mesoscale tracer transport model for volcanic ash: A case study
of the eruption at Asama volcano in 2009. Pap. Met. Geophys., 61, 13-29.

Suzuki, T., 1983: A theoretical model for dispersion of tephra. Arc Volcanism: Physics and
Tectonics. TERRAPUB, 95-113.

Suzuki, Y. and T. Koyaguchi, 2013: 3D numerical simulation of volcanic eruption clouds during the
2011 Shinmoe-dake eruptions. Earth Planets Space, 65, 581-589.

F—O—F ! NIRRT T IV, FRE. KED R

Keywords: volcanic ash transport and dispersion model, Shinmoe-dake volcano, particle size
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Estimation method of tephra deposition using photovoltaic power generation data for model
validation of tephra fall simulation.
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2015F38 X DRKFTIIEADKLERRICH U VERFRORBHERAL. ZOFRETIVOBERIEE <
HOBENEF(CHVWTEESNTULS (Hashimoto et al 2012, FHIEEFH 2014) » LH L. BRNLDEX(C
Xt U CRERREDAIE SHREARS M. KEEREH/ABEECE FRETIVORIEICA+RTH D, D
&, BEPRRL—F—-ICLBIVE— TV YV ITERVEFADOKREIRAICERINTUS M. KSH
DXLEEDIFEZEL D THA CE S NENLERIHEL Ve CcNSDCENS, KE - ZEMNICEHE
BE - BEELM ECHTEIERET —SDEBRUELEINTULS, AF. KEBMNEI 1— IV EICHET
BIBONLURICLBIRBEDEBETMREIN TS D, EEELHKBEDE FTRIIRELBERNH S C &N
HFINTLS (Kaldellis and Kapsali 2011) . REET I DNEZEIHNEETEZI IV IINTH

D, ILABHEBFEITTICHZLEATNTUD, DFD. REET —INSEREEHEI S EMT
FThE BUERE - FRBRECEIREST — S NS5 B AEEMNRH 5.

AAETIE. COBRRENAULABNAREET — I =MALUCEREDHENERZBNE T 5, SEIIVIH
BEE U THRITMRETRE SN NLIRDERE ERBMERODEBETRCOVWTHAEL. BREBCEHKEBENDE T
ZRRALZEREREFEOMAAREMIC DOV TRIIZT D2, 2013F7HICH (T 3ERERMENDEANEHZ
WREL. ZOIBICHIET SBEETICHITIARBGHAREET — 5 LRRESRT—IEFMAL.
AEHARBE. HRHICLZIHFREEZNENSDERBTREL. FIRE (I CoOBROBEEEL U TR
Zf1ol2, elcL. BIREDSRAEREAEHTEREINGL, . AMARTEIEEBEEE L TERBER (I,

) EXAT B, ARIIBREBEOENKEETHIN. KBBHMEI1—ILICHITEIBEEFEI1—-ILDE
BICL>TEHIT . REICKENIVI, ZRALR,

ZOBR. KBEBHLEI 1 —ILEANDODERICLBIERBMENDETAESNIZ (K) o 7/8057/18F THHERIL
BIKMRH D, REMENFEAL TI0HMET L. RAXTSOBDHRER I N, TDEBURRKICK D ALERMR
FORS N 7/19(C(SHRBIRIFEREINET COE L. COXDLERBMEROET(IMODATERRS
N, FHBEHMERMNSULET UEFIF2013F(CHVT2HER I N,

COERMNS. EOXUKICKDABEMNET 1 —ILOEBWEORBDEHRBI S ENTS . HH

3. BERERETEMELCLSHBRET —IZMNAULEREICHS TEIREBIEDETEMCOVTRERI S
FECTH D,

S

AAFE(ZIST/CREST T KEBHHEFRICED < AFNEBNRMEHEHDZHD D X7 LIEBHESE]  (HARPS) T
[C. [IKTLIERMTAERARC Lo TEMINC, IAMETHALUCKEBE T — 5 F(IEEKMBSH
BRAAFRUEEDH 1 I AR—2a VEEEFEICEIDEIRE L. T—SBS(ICAL TEERMMRSHERMEY
5 —EBREFRICCEBAVEEIZ W, CC(CEBUTHERLERL EITE T,

Z2E XA

Hashimoto A., T. Shimbori, and K. Fukui, 2012: Tephra Fall Simulation for the Eruptions at Mt.
Shinmoe-dake during 26-27 January 2011 with JMANHM, SOLA, Vol. 8, 037-049,
doi:10.2151/s0la.2012-010.

FEEE - BERS - MOFET - M BX - BH BB - RABNIEE - B4R, - SKEBEFR - LASH - BHEH—,
2014: BEBRILAETIVICEBSETARYTE -2011 £FFEBIL (FRE) BADEH-, [IRIAFEEATEHR
&, 65 , 75-107, doi:10.2467/mripapers.65.75
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Kaldellis J. K., and M. Kapsali, 2011: Simulating the dust effect on the energy performance of
photovoltaic generators based on experimental measurements, Energy, 36, 5154-5161,
doi:10.1016/j.energy.2011.06.018.
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Figure, Comparison of time series of PV module efficiency and daily-accumulated
precipitation in July 2013. The solid black line indicate PV module efficiency (see left axis),
and blue bar indicate daily precipitation (see right axis, mm), respectively.
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The feasibility study for the estimating the grain-size distribution of volcanic ashes
with the wind profiler LIDAR
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S-S —ERVWENLERIE LT, BEREFEN(2018) DX SENLROEEDTROERFIEH DI, IR
BAROXLRORZEARICEB UEREMIEFHZZ <LV, —A. Ry IFS—S59—-TEI—-0OVILH5D
HELYE ZRD LIV T B EICKIDAKDRADMEHRET M. FARIEN(2015a,b) TIFIRD ~ILBED
MERSNIOIDMETIV (M) THEBT D EICKIDENR - MEDEEEHE. KNEIMEHTEISIHHIE
ToTLB, CHEZEXAEICAINE. XMUIKOREDHDHEETTETIIEVNEEZZSND,
S[ERARFACIREREMARIRE &EOMARBRATE [KREBENXNICHESETANLLFICKDIHEEERODHOH
1 O—RELT, 2015F3825-26B(CHEICTARS 15— (RYvITIS—S515—. LITWPL) (CLDRNDE
BETolz. COEREHBRFRCIENENBAAFIASINTED. MURESURRIOFNEERIL TULZC
ENS. COBRETTTICWPLD ZRD IVEEITIC K BRIBDMEEE R I To

FF. WLTERISNZ RO RV HREMTIALL. BN E—REOFLRYIIS—REVrEEHL
2o RIS, V. EFTZONXKER - SHERZERVWTANLROETREV ZHEL, COVAFIEFH(2014) TR
TNEXLROEIHEEE —BHITDEREL TE—RBORKRNBEZHTE LUIZ, CC THIFZICDOULTIEFE
EFIV(LFM) DRERBITEEFER Uz, T —5 OREE(C (BT RILEE T JU(RATM) (CLFME A D LI FRILTE
WPLERRI R EZE D NIRRT E DR ZET D 12,

3H26H14:50-15:001STE R & U e BHIRFTTIEZ. WPL. RATMOWSNEL. Inmfha (CRIRDIBEDE — D %
BoTHH, MBIBNRBEMNTH oz, L. WPLH\S OHE TIIRFEDMDIBNLL . 20mEBID LD
HE—REBAINTUIE. CNEIRDRIVICEEIND ) 7 ABRHBICERETET TOEN > ERELR
REEZ 5NN ZOMICEFHHEDEBHDRE MR+ CHRIIT BHE DN OEEFEITEE EBRDF1T15
ENENRROEEICEZDHFECDVTERIANMREBEEZISND, e, BIEEDZHICIFETILLINDE
AEE DLERENETH S S,

EEONILEDTOWPLIC K DERICH e D TIFEERADBINUHREEBEIARETREZLR AP TED
RERINAIBETH D EVSHRESD. EDQOLDISTERATETRINC DLW TERI ZMEEHDITNEE XD,

F—O—R:NLUK RyTS—515—
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Results of the eruptive column model inter-comparison study
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RIUFV=DF G, BRETIL, DRITETIL, SRTETIVOIEEEZHA V2. BRTETILTE, XEBE
EHEMLL, BEEXSOREMNRERBINEH (IVRLArYXYMMEH) TRICECLOT, BESE
CBEHEEBTNICEDIROTZ. DRFTETIVCIE, EEOHOEAMEICEEHICASTZYIBETO D 7 1)LE
BT S. ZIZL, RTEFTILTE, BERAEENTHDEREL, BE - KROESWRERBNICER
3. PRILETIVTIE, RENENLERVEL, BEDIEEELIRSIBUVEETD. SRXTEFTILTIE, [EE
EXRRIDBERITBRILRIC K > TEESAEINS S, BEEWRERET DIHENRLL. ARYFV—-—TF7I ~
TlE, MEDEWRETIV, MBEDOTVRTETIL, HEDOIRITTETIVERAV ., BABRE (BEX) ORES2D0
IEANEEF| (weak plume&strong plume&E[ESY) (CRAL, HEBEIIHERHEER, BHDIETIVICLBEER
RE®UTZ.

SERREEHRUICECS, ETIWECL>TERMEARLDICERADS T, BEEOREEEICEAL TLFNOD
ETIVEECRLWV—REHz. BEZSEDESDETNDZERZE(SL, weak plumeT20%LUA, strong plume THI
10%5Choc. BEERQODEESHDESZNPIUAOEECOVTEETIVEANO—RIIR<, EERE

weak plumeT9%, strong plumeTI9%EETH e, BEDHLEICH>EYIEENhEHRLTECS, 1X
TETIVESRTETIVICEVARR SN, ZMEV\Istrong plume TEETH oz, ALEEICKD, TRTET
IWTIRESNTUVBEE - AKDEEMKRL, weak plumeDIFS(ICITBENLBESEERBEEZICENTES
R, strong plumeDZRICFEESEE B NFMLTLESERDNA 2. S8, 2RIV =1Lb—T3avE
HFOWTEAMERERDHDICECELD, DRTETIVOERAURAEZDIEEX5NS.
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NRILBANEECHESETARMINSSE, HBRNERB TR T 3/N\SHKER (BTALE, UT, FE) (&,
BNEFEEZ(IZERNFIFTHMEINDCENDD. CORHEEOBANTE, NOHS10%kmBEN 2 BElD
HFE CTEUKRREmDBEERC KD, BEREEDAREECPEIHED NS BB E V> ITYREERFEEL T
Wd BIRIE, [IRTHEAXNLER, 2013). COXDEKEBEERIT SMHIC, 2015F38NSHBE >ERRT
DFF L VEIRFIR (Hasegawa et al., 2015; EH -, 2015) Tld, ZHOERERRICHULT, BIREEEIC
BREOFEHEEZRKRL LS. BIKFHRIE, HEEBERILETT IV (JMA-RATM, T, RATM) OEtERERCE
DL, ZOMRETHDNILK - MLUEBOSEETILICIEINET, BOEEEZRL TULENAN D, C
DIz, BERFORRIKX - FEO-FEEH B/ VER L SBERS S .

COFBEICHNT B HICRRATATIE, BREMAIKREEDMAREREMTE MEEEXICHESETANLL
FICKBDHEEERBDICOHDIALE] (2014~16FE) O—BEL T, BBSKRENIARS 145 —& AU\ NILAE
TOEA (B - i, AttvIay) £&E(C, RAIMOEHSRETILOHREE#ESH TS . RATMOHERETIR
T, BBRNUAEIRETILCTH SSuzuki (1983) (CHILL TL\BM, AR TIFRFICHEVIEEICHSVTROFE
EExEZEIDICHEED,

(1) B (Suzuki DRI FHIGEREAEN) (FE XK

(ii) KEDTEOFHA (2014) ODAETRTAT I~

DAHER Oz, ARKRTIE, COIYVYFIEHEEBRAUCHERETIVEYHEE I35, RATMIC K SFREH
FRICDUVT, 2013FEBEANP2015FOXKEFEBENEE DEHITRIKFRE EEICRETS.
ROEEEZR L ICYIBENSBETETS)UIC(E, BENTETIL (Bursik, 2001) =46, SK-3DEFIL (Suzuki
and Koyaguchi, 2015) ®RRTIFENZETIV (BA - i, AEvI3aY) LEOHERHSD. CNSDKRRE
%, BIRFPWOMBEE U TERTERI3ZOHICIE, HE5PIRREZEDTT, EEHMFEMLENRIC, B
NIF(CEATESIYRENS, BIRFNICERTEDICENRETHD, AARICHITINXREIENZITOBE
LEEXRTUVS. IHHERETILORRIE, 5%, [RL—5F— BIXE, EBE - ftt, KEzvoaYy) PR
KEEOFTHNE (BIXE, M-, KEvIay) (CLIEIMBEERNDRAARXNLRT—59REE (B
H-M, Kevay) (CED#FRE (VHE) ERICHEVT, ZOE—HEEENRNEITSIEKRTEEEIIC
3.
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3621-3624.

Hasegawa, Y., A. Sugai, Yo. Hayashi, Yu. Hayashi, S. Saito and T. Shimbori, 2015: Improvements of
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Examples of eruption sources (vertical cross-sections of initial tracers) in the JMA-RATM. Left: without wind effects
based on Suzuki distribution. Right: with wind effects in this research. Colors indicate the logarithmic grain-sizes of
tracers.
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model
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An algorithm for detecting the onset of volcanic eruption from digital images
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