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Volcanic debris flow or lahar is a hydrometeorological disaster happened in the rainy season in Mount
Merapi. Following the 2010 eruptions more than 50 lahar events happened and caused material loss and
casualties. Although the frequencies are decreasing, but in 2016 the disaster still happened as the
unstable material from the volcano eruption remains at elevation higher than 1200 m above mean sea
level (amsl).

Lahar is a Javanese term used to describe a rapidly flowing, high concentration, poorly sorted
sediment-laden mixture of rock debris and water from a volcano that goes along river stream. It is a
continuum flow type which covers debris flows, hyperconcentrated, streamflow, and mudflows. It comes
as series of surges with maximum frontal velocity ranges from 5 m/s to 15 m/s. At Merapi lahar is likely to
trigger by rainfall intensity of 40 mm in 2 h. Two types of triggering rainfall are: local stationary or
orographic confined to slopes above 1200 m amsl and regional, migratory rainfall that moves from the
northwest or the southwest. The latest mention usually leads to large-scale debris flow (>80,000 m® of
deposits) (Lavigne et al. 2007).

Hydrological model such as rainfall-runoff-inundation (RRI) could be a useful tool for analyzing
hydrometeorological disaster. The model uses full dynamic equations that based on diffusion wave
assumption which are effective for flood assessment in both mountainous slopes and lowland plains.
However, the application on flash-flood and debris flow is difficult because of the short duration and small
area. The RRI model relies on satellite-rainfall and rain gauge data, while lahar occurs in a small-scale that
constrained the use of coarse resolution of satellite-rainfall or poor resolution rain gauge network.

Previous studies confirmed that rain gauge-rainfall caused uncertainties and underestimated rainfall
threshold for debris flow occurrence (Nikolopaulus et al., 2014; Staley et al., 2013; Marra et al., 2014). On
the other hand, remote monitoring by weather radar such as an X-band multi parameter (X-MP) radar
gives higher spatial and temporal resolution, which is desirable by lahar studies. It offers advantage to
monitor rainfall in the initiation area and it could measure debris flow during short duration of storm event
(David-Novak et al., 2004; Chiang and Chang, 2009).

In this paper, we improved the RRI model by applying X-MP radar information. A new submodule of debris
flow assessment has also been introduced based on Takahashi theory (Takahashi, 2009). The theory
considers debris flow initiation criteria depends on average slope, particle size and discharge per unit
width. We used the improved model to analyze hydrologic condition in Gendol Catchment for 2 weeks
observation in May 2016.

The radar-rainfall based model gave comparable results with the rain gauge-rainfall based model and the
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observed water depth information in the downstream area. The discharge information calculated by RRI
model were not only useful for direct lahar assessment but could be important boundary information for
other numerical model in ungauged sub-basin. Although direct verification in the ungauged upstream
area is difficult, but in the future applying the model for real lahar event could be useful to test the
improved RRI model performance in small-scale catchment.

Keywords: Rainfall-runoff-inundation model, X-MP radar, volcanic debris flow, rainfall, merapi
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Weather radar is one of powerful instruments for measuring volcanic ash columns and ash clouds.
However, we need fundamental physical properties on ash particles for the quantitative analysis of
weather radar data of volcanic ash: necessary information are terminal velocity, axis ratio, and canting
angle including density and dielectric constant of target to detect volcanic ash column correctly. In the
present study, the basic features of volcanic ash particles are analyzed to develop quantitative ash fall
estimations (QAEs).

The data were collected by a number of automatic tephrometers at Sakurajima volcano, Japan and
reanalyzed with a 2D-video disdrometer (2DVD) in the large-scale rainfall simulator of NIED. The entire
volcanic ash particles were classified as five types based on shape and orientation: Horizontal Oblate
(OH), Vertical Oblate (OV), Horizontal Prolate (PH), Vertical Prolate (PV), and Sphere (Sp).

Dominant particle shape was OH (71.5%) and the next was PH (17.0%). It should be noted the
horizontally oriented type was 88.7% of all sampled data. The 64.4% data are concentrated on D < 0.5
mm. The number of PV and Sp particle is increased with D. The relationships of terminal velocity are
dependent on particle shape types: Prolate spheroid (vertical orientation) particles were faster than those
of oblate (horizontal). The distribution of v is from 0 to 1.5 at D < 2 mm, but these are concentrated to
around 1 for D > 2 mm. The deviation of canting angle for OV (OH) is around two times larger (smaller)
than raindrops. It is inferred that there would be not much rotating phenomenon.

The features of ZH and dual-pol radar variables (ZDR, KDP, and AH) were analyzed. ZH is around 4.3 dBZ
smaller than that of raindrop and there is no resonance effects with radar frequency. There are large
variabilities in ZDR depending on the particles shape for D < 2mm and these were close to O for D >
2mm. KDP and AH are variable with radar frequency but these magnitudes are almost O regardless of D.
These results will be utilized to develop QAE methods, to detect volcanic ash column and predict its
activity.

Corresponding author: M. Maki
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Introduction

Volcanic ash is a major environmental hazard that acts over both short (hours-days) and long
(months-years) timescales and, directly or indirectly, affects life, livelihoods, and infrastructure (Wilson et
al., 2015). After an eruption, airborne ash can cause major disruption for international aviation, and in the
long term can exacerbate existing respiratory conditions (Hillman et al., 2012). Accurate prediction of the
transport and deposition of volcanic ash is therefore vitally important for hazard management and
mitigation.

Transport and deposition of volcanic ash are complex processes, depending heavily on the size of the
particles (Bonadonna and Houghton, 2005). Heavy ash is deposited quickly within a few 10s of kilometers
from the vent, while lighter ash tends to have longer flight times and is more directly influenced by local as
well as regional wind fields. Atmospheric flow is heavily influenced by complex terrain creating a number
of complex phenomena, such as flow spitting, gravity waves and downslope winds (Smith, 1980). These
orographic effects have been seen to affect the deposition of volcanic ash (Watt et al., 2015)

In the study presented we examined the impact of orographic effects on the transport and deposition of
volcanic ash from the Sakurajima volcano in Kyushu, Japan. Sakurajima is one of Japan's most active and
closely monitored volcanoes. The frequent activity, surrounding mountainous topography, and large

amount of observational data make Sakurajima an ideal natural laboratory for the study of these effects.

The August 2013 eruption and ash dispersal modelling

On 18th August 2013 Sakurajima erupted at 1631 JST with a plume height of 5 km - the highest plume
height recorded since 2006. Ash was advected W-NW and ashfall was recorded as far as the Koshikijima
islands 90 km in the west. This eruption was studied in depth using the Weather Research an Forecasting
(WRF) model (Skamarock et al., 2008), coupled with "online" chemistry and aerosol calculations
(WRF-chem; Grell et al., 2005). A nested domain setting with high horizontal (12500, 2500, and 500 m)
and vertical (90 levels starting at 50 m height increments) resolution was used in order to resolve the
orographic effects, while a series of simulations with zero topography were carried out to show the
influence of these effects.

Results

Simulations have shown that orographic effects can act in two ways: strong gravity wave activity close to
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the volcano act to keep ash afloat, while downslope winds closer to the surface can advect ash
downwards and force deposition (Fig. 1; Poulidis et al., 2017). Orographic effects were seen to increase
both horizontal and vertical diffusion of volcanic ash. Due to its low residence time, heavy ash was seen to
be relatively unaffected by orographic effects: in terms of deposition, the most readily affected size ranges
for particles were of grain size between 3-5 ¢ (ie. between 0.125 and 0.03 mm).

Resolving orographic effects over the volcano leads to a “gray area” over the volcano: the initial plume
height set at input can be changed due to gravity wave activity over the volcano, leading to a different

simulated plume height, something that could affect similar simulations, especially for eruptions with low
plume heights.
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Attempt of earth and planetary science education by dispersion
simulation of pyroclastic materials emitted from the volcanic eruption
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Features of Numerical Model “Ballista” : the Ballistic Simulator of
Explosive Volcanic Eruption
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Ballistic projectiles are emitted from the vent of the volcano when an explosive eruption occurs. Their
sizes range from a few centimeters to several meters, and the landing velocity of these pyroclasts can
exceed 100 km/h. Therefore, for hazards and disaster risk management it is essential to estimate the
affected area of ballistic projectiles. To reach this goal the ballistic trajectory simulator “Ballista” was
developed. This model can calculate the trajectory and deposition condition of multiple ballistic particles
in three dimensions using a momentum equation including air friction solved by the Runge-Kutta method,
and particles are transported by the Lagrangian method. Ballista was programmed using Java to increase
portability and includes complementary modules, such as a topographic effect, which is also taken into
account by the simulation. As a result, the model can constrain the ejection angle and direction bearing of
ballistic projectiles released during the Ontake 2014 eruption (Tsunematsu et al., 2014), not only using
ballistic physics but also realistic terrain data.

In the presentation, we show how local conditions and terrain can affect the model by running the same
simulations with and without topography, but also by modifying the resolution of the topography to study
these effects. The resolution of the digital elevation model (DEM) only changes the large scale distribution
of ballistics on the ground when the grid size is fairly large (> 100 m). Results also show that including
topography in the calculation changes the travel distance and the spatial distribution of particles
significantly. When examined in detail, in particular locations the high resolution DEM can be used to
identify shelter areas where ballistic hazard is reduced, for example, behind large boulders or buildings -
risk reduction strategy that proved successful for hikers caught in the 2014 eruption. In our presentation,
we discuss such topographic dependency of the Ballista quantitatively.

Finally, we have made the model public by a creating graphical user interface and a user guide in order to
contribute to the disaster risk management.

F—O— R KUER. BRWOEA . BEE. BEETIN. /37100115 —T71—2
Keywords: Ballistc projectiles, Explosive eruption, Topography, Resolution, Numerical Model, Graphical
User Interface
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Characteristics of damage caused by lapilli fall of the October 8, 2016
eruption of Aso Volcano, Japan
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r, 2011) . [IEFHIERT ZEIRTFHRTIE, BIKOSEEHICMA, NEREGOETHEIRRINS

(Hasegawa et al., 2015) . Bt IUAEEH#ETE () (ELLAUBXEEERRES, 2014) T, =KR
BOBANREST DL, MRINBEXFTHIRER (KUK PREETEZIENARINTVS. RISRSI MK
A ENEAEZ ZHEBICOVTHREINAZHIEDARL, Bt E OBFKRMEIETRBLARLZ W, iR
L2016 F10A8AME A TIE, BT ALUENFREXODILRAICOM L. BTALUBIEEKkmI BN - BE
I E CEEL, BYCEERZZIAOHENE L. BAIIBEAORBAD2016FE10H98ICIRAEA
To7. AR TIF2HMEDHEERRICOVWTHRET 3. MEFSVERIROR (REXOLNSILERAKEL.5
km) Ti, RERIBOWEEBASANMMMBIIBLTEY, BRICIE3 cmBEOXNIEIABEZESG TV
. RIS SNENERAZRAOERALNMSKUBEIENOETLTCELEHESIN, RAEAXODAH
EIF—FLARV, AHSVELITORDEYET BEYILY—) Tlk. BRIEHROATERELTWL
. BEYVETORRIK, EX3mmODRY A—HRAM MrRTHS. EYETOHSIXREY NS, HELS
MNol=smlE, RYHD—RRA MROEAEBIELTWBEMRTHY, 1 mEUAICSEEZEDR (EER10 cmi2
E) AZEWT W, BBICIERY) A—F M MROKEARSEOREIBERLTWSE EEZONS. FEAXO
MOILERAT7 kmDM R T ARG/ NNRIVOFEEEHIR L. BRI OSERICEREINLZKB/ARILHIERT
E, KNUBOETICLYBEL TV, BRTCZ28HETHREBIRREZES LE 23, 38456 D KGN
NREIDEEBLTWE, £F2017)IC& 2 &, ZOMERIOKXRBE/ IR OHEREUL16361T, HELE
ETEMRICETZEHRESINTVS., BTRAUBEXONSBENAMSRTHERELRIZTTREENH B /-

, SHRIEZBETNUBOFBRIRILE—EHFIAPRY h—KRRA MREDHRE & DRERICD W T ORI &
HTWET=L,

F—o— K BERALE, BYRS. FEEAL

Keywords: lapilli fall, damage to buildings, Aso volcano

©2017. Japan Geoscience Union. All Right Reserved. - SVC49-11 -



SVC49-12 JpGU-AGU Joint Meeting 2017

EAERICNT INEERVEROZEMEATRICH T 2 KEERME
ROL LM

Safety of wooden buildings roof subjected to ballistic block collision
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ZEIiC&Y, BRAERICHT 2LEMERELSNCT S.
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Development of mobile sensor for volcanic observation “HOMURA”
operation at Kirishima Iwo-yama and test for a long-term operation at
Kyoto University
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Facies and thickness variations and emplacement mechanism of Aso-4
pyroclastic flow
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)& IERREERDEHBE(1,200kg/m) DS, EBEE LTOBEICHE L. BoNEREDEET—4% %
TSV )XV TETHEL, KRRHBYMOBESTRAEKR L. TOBR, KBRRHEBEBMORKEEIZAH
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EXRE L. INETIC, S5BfMOMRT, BREERORANREZEHALZ. SRR, BEBICEA
EERIOVT, 10EDRRLEREZAEL, RAERNMNBRW-SHBOEM TN %, SR TORKAR
EL () . BARORKAKNREIZ, AT IEETIERL, HBIREN525~30kmiin - bR i TRAE
(47.2cm, 46.2cm) &R L7z, FD#%IE, 70kmfHEE CEEISHEAS L, 160kmEENnZILOT
&, 0.4~0.9cm&EFEEICNSWVEERTRLE., RRARIE, HEYOLTAHAETEEENRD S5h, EERMNE
FEREBICEENDSWMERADH o7, £, BRBERIITY Y TRBSLURAHUBENIRE L RZERDL
Hol-. BIEMBEIEABETIE, REEMT L OBADRANRICKEDEVEIR S AL, BEMS
20kmETICOHRT STV T Ly FvHETI, 2.3~53cmE BN I WMEERLZ. —F, SHFOHRAHRE
&, RN S10-15kmfHEDS F 7Ly Fv#T43cm, 45.6cmeJmAE R L. FD%, SFDORARITR
FITRDL, 1M 7kmBEN /R TIE0.3cmEDNRY NS R o7, HEIMSERITkmDEDRAETIE, B
E15mOMEF4 KRB O TEIC, BESMULDS /7Ly FYANERTE L. 2 I TR, RERELEHD
S53DA=y MIRASNEREIFEL L TUOAWL., ERYIE, BAMICZ L PHELLSZE0HNER
(®RA70cm) EVBOBRE2EE. 1=y MRICKK, KERERD, BE20-50cmiZEDRRE CHEARICT
RNRE DR KEEENFKET S.

ST Ty FriElk, BEISH20kmETICEFRTZN, ThiXEEFIESEETLERL, AENSDK
K[ETDICRYRADT, AT T ) LAOAUMETRREICR > 7EEFO - BIEL AR E L TRAE
L7RBIC, FEFBICELRENBWIRET, BEHICHR L ABRNBENREREZSALETHI EEZA LN
3. A Z LW Eid, HRBRROIRE SN 2L EERET S, SRP’HEINTWEZEIE, 57
TLyFr+ADERDPBETYTIEAL, KiEHRE LTRN, HEFAEZTERL TCHOHELZEEZSZ
ENTES. STTLyFrBICKEREGIUESITERAREBEBENEFET DI &L, KR 70—2
— v MBI T—EICHTE (mass freezing) L TWBDTIEA L, ELRREDARRERSOERBMNET, 5
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EXDEMEIC, IBXEBELTWSZE (MEY 71y b, DSU) 2RELTWS. SHFOMTIE, KR
HEESOLLBRMEELIERBMET, BUINA R EBRNEEL, EESMEDEEAIRICEK > T, I
FRTOERCEREREDOHEEEANEREY, BHMRKEVWERNLEBICEZ > TERINZEEILNS.
BHOKRKMRIE, DT ZIHONEEPROMAFRMETRAEL>TWS. TOZEDERELT, i
FREEE D KRR OB AR AR SICEY, REERNT > TE AR —RFNICHFEEL, TITEEIC
HALABRAREZEE LATEENBV (BEPERDRANREHBYMOBE L OBEBICO WTSEREE1TD
FETHD) . BAPERDOHEKRNENRERERICISCTIERNES LK BB 2L, BLRREDRNOEEEH
SERBLL B 2IBAVPERD, IBEREBELZIEEREBT 5.

KIFFRDHRIE, [RFIEFTH S DFE27TFERV28FEIRFHMRENKNEFETLE [ KILGEFT
ffIcfo B MBI ZDEF) &L TEELEEDTHS.

F—70— KN : g4, KSR, 518, BE. TENHEEME

Keywords: Aso4, Pyroclastic flow, facies, thickness, emplacement mechanism
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ELIITRETSRMTBER - SHOREDRE

Characteristics of lahar and avalanche from snowmelt in Mount Fuji

*INZR RER'
*Jiro Komori'

1. FREMARE
1. Teikyo Heisei University

BERXLMIIEA*E2ETE2ELTIUTIE, REORKEZAEHREZTNISIESHNUGBEBRISFEEL, WEBICHESEZE
HLTWS., Ry VaEREEUIOERRERIE, BREBEIEDERICHEIEIEBMICL > TRET
ZZENHLDLHELMIINTVS., FEUBEBPLUBOKIKET —9H05, EREFEDIREMEE LLEHEART
THZDZEDPBICHRESNTWS., AERTIE, SHROBEICORI’IZINLDOKEREOHIRERICDWT
WET2. 61, HMAES S UMK ERMTARAMOMESTOT—9 %25 L ICETINICH T 2EROERE
BES L UREMBOERICOWVWTRET 5.

F-—U—R: X5y YaEE. KLER. SR BEZENER. BFESE. KR

Keywords: slash avalanche, volcanic mudflow, yukishiro, spatiotemporal trend, extratropical cyclone, ice
layer
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TANEBE XL NDOFAERREAS N— LBREFZHOHIK
Vesiculation experiments of rhyolitic melt: constraints on the
conditions for lava dome explosions

/O WA SR BFE
Mizuho Taniguchi', *Shumpei Yoshimura'

1. dBEKRE - HEKXERZE
1. Department of Earth and Planetary Sciences, Hokkaido University

MEE=R

BEN—LRREBER. BNMABEERI L. KIRBERKBRRERES TR EDH D, FIZIE1902FED T
L—kil, 1973F0H v 4 <) 7L, 19TFOENEBEEDKERELAE N—LOBRFEIFARERREEZ SN
TWw3(Uietal, 1999), BE R—LDEHIZ. BIICEEBLELAERNBTCOAREDEEN N A—ER3, ¢
BrhE, A NOBVWHENTEORREIEIF2E. [EROAREKEML. HXDOBREEL AL b DEE
HHBADIETAEMNER T D EEA SN S(Satoetal,,1992), LA >TAER—LDEEDFRAEITIIC
&, BEDFREBEEAFBALATNIERSAV, INETREOHKEBEE = ROL-ERITITHONAED, HE
DEXKENIEEIE VD (Bagdassarov et al., 1996 - Ryan et al.,2015). F7=IEIEF ICH < (Stevenson et
al.,1997), BE R—ARIICITEA LI 7ZVWEDTH o7, T TEAMETIEES R—LREBOFHEIEVE
JKE(0.59 wt%) ¥ RE (7507900C) THIEARAEER Z1T o7, ZLTZORREZAVT. BER—LODEHED
BRENMET T2 E TORE%Z=FRIL =,

KR E
MEAZKEO05I Wt DERER%Z Y v ZILIFICAN, 750, 800, 850, 900 CD4DMIRE T159 ~956HE
mEFex g, AROINE. ERENICE > TRBEZAEL. ZOREELZRART,

ERER

TARTOERBREET, FEE EHICKBEIRIEM L, RKAREIIMNOEL. $%& I3 TRICTEHEREE
EFRTOKINTERICAR > 7I5EORBE)V I TEML 7z, REFEEILEEICHMKEFEL. 900CTIFH
454y, 850C TIF#4mEfE. 800°C TId#1 685 CEMFBEMIAISE L2, £7/750C TlE. 95BFEDINE
THEERGBEMEICIFEELAD o 7=,

B
FUE & NAREORBRRICAVrami AR ZBA L. BEEIEICRBOEEER =KD,

ZLCEEEHEEEDBRNOFEHIEIRILF—45KRDIEE TS, 304 (+/-9) kl/molTH o7, TDIE
B, WU DOMMEREDFEME T RILF—(338 ki/mol, Giordano et al.,2008) & K DIEELD;E ML T RIL
¥ —(88 ki/mol, Zhang et al.,2007) & LbB L7 & 2 5. MMEREDE AV, L > TEAFETOREDE
HBRRIE. I TDMERELEEZOND,

BE R—LADIGA

RICCDEREBER—LDEROFACISA L, BER—LDBEOBRMENMET T HHICIE. HR
DBAFENCNULEER LARTNIEEV, R—LARAEIEERRAS L. FREDETIMEILET Z-D. HRED
ERIEEEIND, —ARN—LREITART B EFELSEED+DICETT 540, HREDSEIZOE S
Nz, PESYIE. BPHREREERTE., ZRICEI REEEDETHRARFICEC 2726, FEBOETIEIHS
Sh. BREOGRUEIISELREBM#IZEING, T0LO, F—L2EOEBROBRMENMET T 2DIE. 20
FIERD DA MOEESIND, TREREAN+DICETLAEREEZI OGNS, I T, 2O EZBEEICK
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ZREERTE, ERTROLEFEEEDOEFRERAVTETIVEL, R—ALKDIEROBRMEMETTZET
DIEEEEE Lz, TOHER. MHEBEEI00CHIHE. ZDRKEIES L Z5BTH DM, 750CDIGFEH L
1MBTH27z, TOEIICR—LDWMEBRENMEWZTE, BEOGHRIEIIREBBHEREINEZ D

Mole, £, LRBOEZAICEDCE, R—LDMRMAIMMERBE., NBIEERBETHZEEILN

%, TOEZFNYERKLEOSE - FABREOEBBICEEREEZ LN,

F—O— KRB S BE

Keywords: vesiculation, lava, explosion
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EEILRBAENEET KIUIRALFDZEA TOMEBZNEE : TERKGRTFT
ICH T BEH»

Geological identification of ash-fall particles of the Tenmei eruption of
Asama volcano in distant area: An attempt at Abiko, Chiba

M) BE, L8 BF
*Shingo Takeuchi', Shimpei Uesawa'

1. —RMEEA  EBHFRGERA Ik T IAT B R PR

1. Central Research Institute of Electric Power Industry, Civil Engineering Research Laboratory, Geosphere Sciences

KIUDSEZHDUIFICHIE L 7B T AILRICDWT, TEBERORFOLTICE Y MUK AESRE L, KILKKL
FORBRLREDEMEEBZ-ODDORMUKRTEITo T WD, —fFlE LT, HEILKEBXOETANUKETH
ELAETFEERRFHCORBICOVWTHRET %,

BERAMUKIGKILDZESICETEEL, ABHRICHRL2BHEERIET., TOXEBEOXNIHBEEDOM, F
TRIWKDHZRICHEEET B, MENREICEI >72EXICL 2B TANLUKIIEXNEZORAEICEY, bIH
REBEFI TSN, BRSGHBERENRCARSNATWS (BIZIFRINIED, 2010, hBERFAEH TR
H) o —A. BEULDBEICEIHDIFZERENDHZE. BEDEVETANLUKISHREROLEANTONE
BE) (BIZIEEMBE) REICKVMBE LTHSTULARL, LAMALANS, HRKPRICE ZKEAADHE
BAEBICNSVRETHNIE, BTARUKLFRIEIBERICRESNTWEIETTHS, TEPNFERRE
L7356, BTEECHEEOHEIIRH#ZIBDH DD, BTXUROMEE WS> THHEEZFS I & IFHERL
E250?ZDHICIE, TEPORFHSRKHEDEXD KKK F2RET 2HENVETH 2,

AR TIEERFEILRBAE X DT KUK DR Z FERRFRFH CalAi, ZREWLEHRFRFORICIEH
150kmDEEREN H 2B, BIKEHMIBHFEFAEZEVNVTE Y, RABAXOBRICITETKIUKDOWENH 572
ENEXENSEHRINTWDS (BIZEHE, 1986, FEBRALDKE; EAH, 2011, A1) .

FAEIENPRARARBRFHUEOBZMMERDREICDOWVWTIT o7, AEMEAMEETHREHO FRTAA
HICKDSINZBREE@MEICHY ., HRHIMSAALA—NILOREZTO—LEN M HELTWS (R, 1970, i
HEMR) . BEOLTMABAHEBIEITHATH 2, MHES THERTZ D1927F LR, MEEECTHIRTE
B1947TELURIIBZMTH B, MEKDHMEREH SFS20cmETOEL HF--BBaOLEARER (RE10
mm) ICKYUFREL, BELAZTERBICOWT, KEDE, BERIEKFZKICE > TE#EIEREL. BL
BFEFTo57=. 250 mmTEWLDITONERRICDWT, EEESLUVEPMAICL Y SHEiT>7=, 250
mmAIERDOEBOPRICIE. RIRA - DWIVRA-BE - VS VA - RAEG - BRHER - %79 VERk &
WoZZiIcinZ,. 28ROV T - FEBASAK - BHAKNUAZ AR’ R SN, RRA - RIAER - B
BAICIK. FELSANUASANLELTWREDNSLEo5Ni, A RDBERAHICEY., HBEHZRADS
< IESIO2B T66-69%5HDEDET70-74% A FHDEDHREOND, 70-74%DHEAIE. EREILEETREL
FRBIUKBABAOBRGOAEANZ AR E —BHT 5, £ATIO2-K20EETH@MEIE—HT 575H. SiO22
70-74%DAEH T R = FHF D UMISEEILRABEAREDO XUIKHFTHDAEEI TSV, FRHEDEBTIE
HETETWARWD, SIO2BT66-69% %D H S ADMEMKIEFHIEHN (2002, KI)THRESNTWBEELE
KBXDNKILUKDHAS R ERBRER > TV,

UEDS, SEMADHZ ANERBOH S RERICEDE, TEPOXRBILRBENERD KK ZESD

TENSKRH L. MBELEICETIMEFNBREADNTREEZIOND, NET Y 2ENEOHEFRICL DM
K& (GEAH, 2011, KI) ADLEDZIEICEY, JUBBLRBREETMCOWIFTWNIFZLHFTE
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%, SHOBEELTE. BROVRIMICEIZFREEF. RHRORRUEEZZZ LTI EWVD ADEITFS
N3, ZORICALTIE. ABNREELE P LT RIZTIIENEETH S, /2. BTANUKHEEROD
BREHOEENMNRICENLZITRENZNDTEETH S, CORICAL TE, LERICHAEAEEL. LigNQR
BEONHIEEAERTT B ED—DDHETH S,

F—T7— R BTRAURK EREL KLAS R

Keywords: volcanic ash-fall, Asama volcano, volcanic glass
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UAVIREIC & 2%k 1L12016FE 10 B SHIEE X DIKRIEIE
3D modeling around Aso crater with SfM of UAV

TEEH. B4R E. RHER- EFETF
*Tatsuro Chiba', Hisashi Sasaki', Kenichi Arai', Mikako Sano'

1. 7O 7RI =1
1. Asia Air Survey Co., Ltd.

T.1& &I

KRINBFKICE 2T, BAEEOAOMEDKRRIBEIEELRETHS, LHL., BAOESHEREET
&, BEADIBAVFAEPEAMEEICEIZANAOLZORITE) R V7E#S, Z0O7RH. KO SEEN /=i
#bwﬂwéﬁﬁ%v ERENSDOL—HEHINM TN TEL, LALAYS, SREREFEFTEIFEL
#b%%f%é#\ DEEEZIPTVEVWIHEALHY ., KOMEOFMRERERA B ICIEF+9T
Hoteo INOLDEBOMRICIE. BAMEHE (VAV)EFER L, BEHISOREE SDEFIVERNEME
EZibns,

2 FERILIE K & UAVIRESS
FIERILIZ2016FE10H8HKRBAICIE A A L7z, BHIN/ZNUKIZEZ11000mICEEL. TMEAEE THLE
Lo BREDOANYDS DKM SIE, KO ZOEMICKILUEPER, O—FY7IT(DEREODERICKE
‘7?7&‘8 BEANBIDNSOREL Eb>IRREAERSI N,
. BAMICAORE2kmIUA DIRREIBIET B72HIC, UAVICE 2B 517075, 3DETILDERK

. wihﬁmﬁﬁkm Hh EEMGRE 1cmiZE DEED, —RICDESKHULEMNETHSZ, ITNODEREAETHE
d7HICiE. 24mmDL Y XEEZ L7 A XDCCDEED1BL 7. WNEEIX350mUTEED
ZEDPMEBETH o7z, UAVDORA O— RPNy T —DFHEEEEET 5 &, RITEBIX159/BlE A
YU, KOIKTZESENAVL., RERMENSDEENAVETH D, 22T, KOAMNST.3IkmOO—TIITAD
TOREFIDFEG = BREM R E L GEE L7,

LA L. BAERICKUBNERLN)LIEI3 EARY, IBAYEBIEREICA> TW/zdH, MEEMLBKES
EHEe. RBREMUFIREYIY—. [EFEBREOL, FICABOHFITE WV LE, BAIS2H B
@mﬁsakﬁ% To7,

3.7 —4% DAL & )5

BEINZ1000KUL EOBEEMN S, SIMULEBICEL > T, 3DEFTIVEEELE, T5I220cmDSMF—4 &
AIVY 74 MEERL., REIXFEHREHHLE T, MPHRES IR >, KOEEOA T, FhoHiE) &
Bbhd, KEBERHDWVIEBRDOL D R AHEET D  ENHEEL, £, KUBELZNOZETRICEK
INIL—9—bHIRATER, — A, BRE2y BOBICEKRI N, AY) —RFBEPETKUKD2RZEID
HIC, JL—9—DI3EDWL DNMNIBFBINTWBIRREHRATE /z, WEILIZ2015FICHIBEANLT
BY., BRIOHFE E DLRICL Z2EBHEDFHEIE. HAERETIVERIBETREFEHRTH 2,

4.5 DRE

BAERMLTHLOEREDERFET, 297BE2E L, Thid, IIBEAY D/HOBEREME & DRBEL R
THBEEHESOFHRZICHD DI ENKRERERTH S, HOLHMLH. BAEFORRBEDEZHDIL—IL
EFEHTEL D, BREEANL D RERH - RISEBERITTZ 3L, BEAOHEENFETHD, AFAE
(&, XEHBHZEORERANUARE - AMBHRHRE 7O I NO—BRTEI A>T,

F—7— K : UAV. SfM. PFelgExIL
Keywords: UAV, SfM, Aso volcano
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BROT7VTIVOEEEFERAL, XOLZOEEE PR

FILV+FR BRI G R 2.5DF% KB B ILER{TE
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ZEBEEZXEDOHEN— KFER - K —DICE 2FENE ANREDEH
%

The case study of the volcanic disaster on Mt. Unzen and implications

Bl

for disaster mitigation

"R KEH

*Daisuke Nagai'

1. EIEXELDEE

1. Mt.Unzen disaster memorial hall

FNEBZDOEKLEND 2 5FENE, KEOHKENEZZFZN L., SBROBKICEITSE I ENKRLRETH
%, AREIF. KUKEOHEHE LT, 4 3RDBHOHERIFOEWEEEBENET—TIC, Kt
W KRBT —VICLSEENE ANBEEORARICOVWTIRET %, SAEIE. HFOMKM, BSRMILLAS%
RDICEE. HEFEFOZERERELRE, RMICHIT2HRNOBRR. HEREDHRE. ARG EICEINLFE
rd)uﬂﬁfa’:trato FFRTHLSBONLARIL, KEERORIBICH T BB OMRA KT — 2 DR EE
BHICEADYDHY, N\NRBICERELLI LD o, REDOHEEKRL 5 KRR - KBHY—2 DEER
%EE’M:%&%L?‘:WULI@‘( SEROMKET, BERELMRENTHZEEZ 2.

F—— Rkl KE

Keywords: volcano, disaster
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EERDORICE 2N ZERLEETT7523IaLb—23>0—KR0D
¥

Development of a new tephra fall simulation code considering
bending of eruption column under windy condition

“EE —R

*Kazutaka Mannen'

1. R IER R P RAT
1. Hot Springs Research Institute of Kanagawa Prefecture

WMITOBETAUKDYIaL—Y3ryd—RiE WEFhE KON SEBICERT 2EERAREL TV
%3, ZOREFY Y TITEHEDH, REOEERILEOHEEZ T THN,Y., ZOMRIEIFVWEEZEKRE
W 2D, EBLHLDEFAEHFVEELFTRE LTVWIRTOBRILBMETILTR,. BUADRET TR
ELEBEARICBITZ2ETAXUROAREZBRTERY, E<HAINTVWIBRILEETIVICEDSKETT
S Xal—Y 33— KRTephra2d ZDHFIATIEARL,

=i, BICK Z2EEFOMAY AOEEAHASNTETWS, $E. Woodhouse et al. (2013)ICED
E. BOFEEZRU ANn-tERTephra2 (R#Windy Tephra; wt) ZBFE LD THET %,

Woodhouse et al. (2013)Tld, B HBIRET T, BEHRLOEE, EEOR. LRERE. BEREEE
BTE3%, —A. Tephra2 TIFHER. BESERNIC. HRICB I 2P OOEENFHEIND, wtidk
Woodhouse et al. (2013)IC & 2 ZEEEDOEHEADDEZEIC, 4 ) P FILDTephra2 TEHE I N 5 & TRItAH
RERRE LEDGHODOEZEZRL T, HRICEITIDHEHODERZERDZ, /2. Tephra2 TIEHRIC
B I DRFOILNY) (E, BEREETHOLBOME LTRESIN DD, wtTIEZ DEER%Woodhouse et
al. (2013)DEH DI L7=,

FHRTIIFMRE201T1FE A ZHFIC, EROHEBRMAHBEWHI LY FTESNHBY 2 HOLLBRIRE 217
Do

F—7— R :Tephra2, SVWIEE, BETFAUKSIalL—Yay
Keywords: Tephra2, weak plume, tephra fall simulation
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IVHHN®D K IR IK S M 2 B SFIEE D B AR AR
Publication of a Japanese Website on the Protocol for Analysis of
Volcanic Ash Leachable Elements

*RE RS

*Yasuhiro Ishimine'

1. B REERMZIREREHMEERM RN

1. Department of Health Crisis Management, National Institute of Public Health

2013FICKHET S NAER ALK ERE) R VFEM+® Y b 7—2 (International Volcanic Health Hazard
Network:IVHHN) 2 & 2 KILUKEB OKBEER D ICEAT 20 FIEE % BAREICEIR L. IVHHNOD B AR
R—LR—=ITREALECEICALTHRET S, BATHREIAZIEDNY OXLUKIC—EESE EFN 5 KBMEK
DITIZLEBBRWEBMED H 2 AN H D720, KUEKDEE D &, KUKPNABEPCEORE. EREKD
HiA, BEY. B, T L THROKRICEZAZHEN S OTREYITH. BEREESFORELBRFHEIC
2%, TDH, BEFOXKERGO—EE LT, KUKOMEBILENLAHEE S, ZOHMHEICDVWTEPHMIC
BRAERT ZEHNEE LV, B 2016F10B ICEAROMERILANEX LZEICE, KOROITHEESEH,
SKIUKDBEDICRIFTHEICEAL T, KMUFMARSICAVWEHDENFESATWS, LALAENS, BE
ERNTIE. KUKOBHTMICET 2RENLFEICET 2BEHRAZ L WD, O KLEAIZK D KILKE
EEMICHELI BT —IR—ADBENEATUVEL, TOLIDRRERET D0, 2011E6BICEE
THREINEZT—0> 3y FICEDZE2013F6 B ICARINAZIVHHND THEMRD IC & 2R ETED7=HD
KILWKBEDITOFIEE] #BAEZICHRL. VHHNOBAREBIR A —LR—
(http://www.geocities.jp/ychojp/ivhhn/) ICTABE L7, ZOFIEEICIE. ORAKDOEIEPREHDRA
K. BOEEN, FKAMKD I EDICRIFTTREMADEETMICET 2 ‘—BABEBEH DKADAHICE
TEOMFIE. QRENERT DI LICLIWEOTERE. QA4DERT D & ICL 2WEOTHES
E. OARDRBITZZEICEZHBEOAMAENE TN T WS, INLHICEBHINAERNICEELELIN:
FEEBERATZHIET, BERZAEED LTORROLEBEZBRZICTDEEHICHBRDOEE R LIF5Z A
BB EEZOND,

F—T—F KUK KBRMERSD, REFM. 2HFIRS

Keywords: Volcacnic Ash, Leachable Element, Environmental Assessment, Analysis Protocol
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MEICE T XU R 7FHREDT F X MR

Text mining analysis of newspaper coverage with volcanic disaster risk

*lLE #'

*Kou Yamada'

1. RS RZBUE R F M
1. Waseda University

Japan has been hit by many deadly volcanic eruptions. Public awareness of volcanic disaster risk and the
volcanic risk reduction education are important to strengthen disaster preparedness for effective
response. Mass media are one of primary channels in the permeation of expert knowledge to public. Mass
media are therefore considered to have large influence on the public understanding of risk, leading to
preventing and mitigating harm from volcanic disasters. Transmission of volcanic risk knowledge to public
through media coverage is a key component of risk communication. During volcanic crisis, risk related
information is frequently released through news media by experts or administrative agencies. Previous
studies have paid attention on the risk communication in a short period just after large volcanic disasters.
However, risk communication in peace time is also very essential in order to achieve the volcanic disaster
reduction and risk awareness of citizen to the higher level and how volcanic risk related issues are framed
by mass media in peace time as well as at the time of crisis remains still unsolved.

The Asahi Shimbun, Mainichi Shimbun, and Yomiuri Shimbun were chosen for this study. They are the
representative national newspapers in Japan and have a circulation of several million. Almost all news
articles published by these newspaper companies have been archived from the 1990s onward. These
databases allow us to design the comprehensive research. Although it seems that volcanic risk may be the
local problem, damages of volcanic ash widely spread once massive eruption occurs. In addition, an
evacuation plan must be supported by not only municipality but also government. Thus, volcanic disaster
risk can be a non-negligible national political concern. By examining the national newspaper, one can find
which agenda related to volcanic disaster risk typical newspaper media extensively set as the national
political concern.

The newspaper articles including two keywords “eruption” and “volcano” , which are published from
January 1990 to December 2016, were selected, using these databases. The research methodology is the
quantitative text mining analysis with the help of the LDA (Latent Dirichlet Allocation) which is a way of
automatically extracting topics that texts potentially contain, on the base of distinctive patterns of lexical
density. LDA can divide articles into several sub-groups of objects that share common characteristic and
enables to identify volcanic disaster risk related articles. This study will exhibit when they are intensively
distributed and what types of issues in the volcanic disaster risk are significantly framed by newspaper
media. In this presentation, the feature that newspaper media mainly take up the volcanic hazard topic of
Mt. Fuji will be presented.

F—T—R:FERAMNIAZVY, KUY RY, AT4T,. Z21—R53H
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Prototype training program of the human resource development for
volcanic disaster management officers at Mt Fuji
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