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Synopsis

As archipelago country, Indonesia contains over 127 active volcanoes. Volcanic
eruptions produce many kinds of material, such as volcanic ash, pyroclastic flow and lava
flows. The volcanic products completely destroy their deposit area and volcanic ash is
widely dispersed beyond borders of countries. In addition, deposited volcanic ash induces
lahars triggered by heavy rain and the lahars cover not only neighboring of volcanoes but
also distant place from the volcanoes. Furthermore, the slope of volcanoes is eroded by
the lahars and multimodal sediment disaster is induced such as shallow landslide, deep
landslide, flush flood and so on. Indonesia is one of the highest risk countries, which are
suffered by such multimodal disasters generating by volcanic eruptions. We are
conducting a project "Integrated study on mitigation of multimodal disasters caused by
ejection of volcanic products” under SATREPS (Science and Technology Research
Partnership for Sustainable Development) to solve the problems. (1)Total observation
system to mitigate multimodal disasters induced by volcanic eruptions. The total system
is composed of instruments to monitor ground movement of volcanoes, weather and
sediment movement. X-band MP radar is a core part of the system and is used for
monitoring not only local heavy rain but also volcanic ash cloud. (2) Early warning system
of volcanic eruptions based on prediction and real-time estimation of discharge rate of
volcanic products. (3) Early warning system of multimodal sediment disaster. The main
engine of the system is an integrated GIS based simulators for multimodal sediment, such
as pyroclastic flow, lava flow, mud flow, flush flood and so on. (4) Early warning system
of volcanic ash. A threshold level for the early warming will be proposed. (5) Finally
above mentioned system will be integrated into Support system of decision making for
mitigation of multimodal disasters.
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Fig. 4 Location of target volcanoes in this project. The volcanoes are indicated by red triangle.
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Table 1 Volume of eject and seismic energy of
volcanic earthquakes prior to eruptions at Merapi
volcano

Year Volume Seismic energy

(x10%m?3) (x101°7)
1997 2.0 2.6
1998 8.8 2.1
2001 2.5 5.1
2006 5.0 2.7
2010 130 9.5
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Fig.20 Simulation of volcanic ash dispersion. Top:
emission rate. Middle: Height of plume. Bottom:
Result of simulation. Weight of volcanic ash
deposits (unit of g/m? in logarithmic scale) is shown

by contour.

A —7 TA L ERAOVTEERICL S W R EGR
FEAE M A VERC T 2 7o O I B e WD 58 5538 AR fE e Ok
M (LLFCL, Critical Line) #%/ET 52 L& BHY
|2, BalaiSabo 2%&EM 4 %, Putih Ik i Gunung
Maron % #ll 52 D 20104F LLBE O BB M 7 — & %
RBFN (Radial Basis Function Network) fi#fr L7-. &
H S U= %RBENHRR &, 2012452 250 8 X N2 A
BHICHEAELLZT N—IVDAFX—T T &L
TR, 220D T = NFEAEA R N E100%FHHE L
D0, FERAEFRBIRE (ERY ) NE/hEd,
RBFN{E=0.6 D #i #7235 ~—/LDCLE LTl 4 Th
%5 EnGyinots (Fig2l) .


http://gpvjma.ccs.hpcc.jp/%7Etanaka/webpuff/satreps.html
http://gpvjma.ccs.hpcc.jp/%7Etanaka/webpuff/satreps.html

2018/05/22 07:42

>10 deg.
---------------- - >15 deg.
60 |- Tt >20 deg. —
"~ . Hourly points =
— 50 k- " Current point  ©
E x
E
= 40}
€
€
€ 30¢ .
£
2 20}
10 -
0d

1 L )
o 20 40 60 80 100 120 140
Working rainfall {(Half life=24h)

[Pabelan] Level=1

Fig.21 Critical lines on 60-min rainfall — working

rainfall plane

VTP NNEA L —F—RET —# %A, 7
NV READREEZFEMT L ENTED
(Syarifuddin et al., 2017) . & D 7= O @R —
NEBANLEZ, ZOVAT AL, ALV~ B, 75T
VIR, =T UR, Ra g U RNOW IR L
TEHENS. T A—AORAE, RS E
&% Z 20 & ¥ 5 Fig 211 R 3w i, CL%
HONLDHIINWTEE, FFxRx AFShbL—4
—WNE&T —# 2 0IFHNE & EOHNEZRREICGHE
L, #hadhalzf (ARx—20 74 LR 27T
NEALTRRT D, AX—7 T4 NCLERBZT-
EEXTN—IVORAEBRERENEHESIND. CL
TiEEOM ERET — % & T N— VI ERFO RN S
bR, Gk, V—F—HET—HE TN
—IVOFERREEMET -2 OFERKICL Y, CLOKT
YRR NCAT O MER H D
13. avyY—3v 7L A3E
SSDMOFNEH ZHET 270z, 2V —v 7
Loe AT EE AT EKINEL O & 5 BIR
REEERERR A =L LTSS B2, £9°, 2015
F6HBHDEFRMESHITBNT, TV ~vHF KFED
Djoko Legono# 2 &) —# —LLjzay —L 7 L A5
OBNIEEHBORBELIRE SN, TDO%, V—T =
T OBMEERR T, 1111 BRI R E{T o7, LD
MOUIZ, RFBEBNOH vy~ F RKE, Vardv b
B WNTT 4T KT, BUFHEBI 225 1XBPPTKG K Y
Balai Sabo, 42D B KR (AL~ B, RIFVR, -
5%VE~vﬁ?yﬁnﬁoamcoﬁ%%bt.mmﬁ

CRERERBEOT— I ay T EARBREL, A7 eV
7“@&%%%mﬂbt.ﬂnﬂ?”ﬂldﬁﬁmzzyygv
T L ATELL TR R L.

FAETIE, 20144E BRI, THEh KL%

BB E R O —FEN R IE S du, IE AT Ak LBE 5
WHmsORBENEGMHT O, MBIV TIX
20064F D BRI K 0 OREKIEBEN L I T e Lo B
KILBG S ERE AN BREOERTH D, 3= T
L ATE DAL S —RE IR KL BA SEmRE & & B
LTWH DT, MG EIBEON R YE144 % 51
LY=LV T A ATED AL N—FEIRETICH
L, BFHEERORHEIT- =,

4. SHRORZE

AT v Y= s bOR®ET 7L 7 FESSDMT
5. BHT—2%H L ICEHERERBELD, D
VI TFHIT D Z XD, KR, KILIRE OB E)
RStk Ial— b2 8Icky, "YP—FET
B42b0THDH. SSDMOREIKT L, B9

WCHRES>TWBER, 4 FRTHITHOEND
REBZITOLJLIZELTWARW., 5%, hi
FmHTNL & BT, KINEBIOBSGICBNT, X
DEERMITEHTEA T V7 AR ETHS.

SSDMBEH T — X % 6 &Y T A XA LTS
— REFMT 2R, BHOERELINETSHD.
B OB RS IIVER E ok Thid, kit
ﬂ%@%i@M%@W%kmot%%%ﬁz%ﬂé

, TNUT THITRERRE LTS, —F, #l
1‘5‘:0)/ S KT R AR AR A3 i@‘f&) n, kv
HBEO/NS WK A~OIHERMLETH L. RO
A THo> THRKOMIETIEZ L OBHEENTH Al
FEVEAS & 5 Z L 134 TIT20144E 18534 1L J CREIA %%
HTHD. AT EKIIT20064E % THESE F— LD
L RIS L D KIROF AV IE L, 20104R12
1X1404E- 52 0 O KBIFIE K 564 S H7-. VERLL LD
K THNIE, AiRIESEIERET 22 LN TE,
SSDMIC L W A" HF— R PHIETED BN D Z LITAR
ﬁﬁt&t;aﬁzm%%ﬂﬁam@mﬁwfﬁo

STV D/ KRG IO TE, /K
RGBT 2ICE->TE LT, BHlOBEBEELN
RKOOBND. BBICBWTIE, v~/ ~&E1Im3LL T D
INRBEE K TH - TH, BHPLEIZHE L - EAE
K OMEERHC £ 0 R ARTO K ILEDIEIE % 1 2
AHIZEMTETWA DT (Kamo and Ishihara, 1989,
Iguchi, 2013) , HMEIZITAFRFTEETH S .

SATREPS 7' 1 ¥ = 7 MIMFE~DOFEHEEZEL T
MEFBEEEDDI LD TH LN, TOREITLINE
W7 4= Ry 7 SN ETHD. FrIZ, KILIE
KD XD I RBEER SN & & CHAl A E
72T, DAEZT THEHEEKOFEFARLE LT
W5, DNETIXI9144E O B KIEME K & K £ (1
VEI4LL O KRB KT FEE L TRV, A K


http://www.bousai.go.jp/kazan/taisaku/pdf/k404_1_01.pdf
http://www.bousai.go.jp/kazan/taisaku/pdf/k404_1_01.pdf
http://www.bousai.go.jp/kazan/taisaku/pdf/k404_1_01.pdf
http://www.bousai.go.jp/kazan/taisaku/pdf/k404_1_01.pdf
http://www.bousai.go.jp/kazan/taisaku/pdf/k404_1_01.pdf
http://www.bousai.go.jp/kazan/taisaku/pdf/k404_1_01.pdf
http://www.bousai.go.jp/kazan/taisaku/pdf/k404_1_01.pdf
http://www.bousai.go.jp/kazan/taisaku/pdf/k404_1_01.pdf

LT TEH2IAIC B W T S VELL O kS A 5
v, FA—hKUREIZBWTHEELTWS., Ly
L, BAEOXIEE iR EIC# > THE 2 THILL
PINFFR O KB K DOFEETBRTHY, £ K
2T ORI E KIITEEE O b O D BRfig 2 R S
H, REMISICEBOD BB L R EFZSE T
T REThHD.

B

A7y = MISATREPSOMFFEFEE & L T Eli
SNTVLHDOTHD. BEHIIRIEENE S X OE
B th JI B LA AL AR L BT £

AW 7Y = 7 MILLT OBFEE O LRI &
LTERSNATND. £L LT =71 HEIRA,
ZIRME, K=, BEB, KAWL, HHEE, Bl
5.

FE& LTI A—T72 T HEH, HEARKE, ATEE,
S PEZRELSE, WBEFIE N, SoRMAY, WAMER, WAK
&, .

FL LT A—73: EAAH, ik, BIRL
3, HAINZE, TR, Leslie Jamie Cobar.

FE LTI N—T4: KAY, SHM—, BKERIT,
H {8, Magfira Syarifuddin, EAMEZ, PR,
FEVERFSE, SRR KETRER.

EL LT/ A—75 EHIER, B8, LW
2, A, ke,

A RRXUTROMWEEIZLLTOEY Thb.
LTI =71
Akhmad Basuki, Heri Kuswandarto, Umar Rosadi, Iyan

: Hendra Gunawan, Kristianto,

Mulyana, Cahya Patria, IGM Agung Nandalca, Nurudin,
Anton Susilo, Rachmad Jayadi, Sutikno, William
Putuhena, Riris Adriyanto, Akhyar Musthofa, Djati
Iswandoyo, Rachmad Javadi, Cosmas Bambang Sukotjo,
Ratih Indri Hapsari, Dian Sisinggih.

F & LTZ/V—72: Agus Budianto, Subandriyo,
Dewi Sri Sayudi, Kushendratno, Hetty Triastuti, Sofyan
Primulyana, Novi, Agung Harijoko, Wayan Wannada,
M. Nugraha

Hariwaseso, Oktory Prambada, Sri Sumarti, Rokhmat,

Kartadinata, Nia Haerani, Anjar
Andi Subiyanto, Lucas Donny.

F & L T2 /L —73: Adam Pamudji Rabardjo, Teuku
Faisal Fathani, Jazaul Ikhsan, Istiarto, Ardian Alfianto,
Andi Subiyanto, Pudji Harsanto, Adhi Kumiawan, Tata
Yunita, Diah Ayu Puspitasari.

F & L T2 /b—74 : Nurhayati, Riris Adrriyanto,
Andersen L Panjaitan, Kerniaji, I Kadek Nova, Arif
Munandar, Mustari Heru Jatmiko, Imam Muthohar.

F & L TZ/—75: Djoko Legono, Untung Budi

Santosa, Achmad Yusuf, Adam Pamudji Rahardjo,
Radianta Triatmadja, Muhammad Sulaiman, Supliyati D

Andreastuti, Imam Santosa, Dwi Kristianto.

& Xk

LR < R F U - 2 < AR - /B SE =B (2011)
TA AT RITBT D KK & i 22 B o KR
B, AU RSP SR TEATAE R, H55475°A, pp.59-65.

FHHEN-AFEML &L 77 AT T4
T4V E— FxFxzv T TFTTFL AT E¥—
WA Ty ARV Tx o A=— ATUH

(1996) A v KR 7 « 7» M=/ KILZH T D H
EIEE), KSR KAT R R, #5395B-1, pp.
161-171.

HHIEAN - ZRE#H— (2009) K (LK EFAM D 72 8 Dk
WEKDETNMAICET 27 VT EEY VAT Y
L, oK, #E54%:, pp. 37-41

FEFBL-HNENTT AT T4 B -TFT A
7 & — L (1995) A > R 7 Semeruk 111> k[l
PEHUTR - 00D, RURR RSB KT e 4R 3R, 538 5B-
1, pp.173-182.

fiJEFnsL « Surono + Muhamad Hendrasto - Sri Hidayati

(2011) KILMEKR DB TFR—A > R T - v
— MRILDEHE—, R RFL KA TERTHER, 5 54
5B-1, pp.209-214.

ANEFSE BB - HERIEA » AR AL (1997) KL kI
L DAL AERE S E DB Ik LRI, FUES KRG AT SE T
45, %405B-1, pp.73-81.

FRHIETS « =AY - HEH S - 3 H R0 S0 - AR SE -
‘& M 7511+ Djoko Legono - Muhammad Sulaiman + Faisal
Fathani - Jazaul Ikhsan (2012) 201051 > K37 -
AT EKIIEKSEE, FUELRFB KT ST eE R, &
555A, pp.171-180.

Aisyah, N., Iguchi, M., Subandriyo, Santoso, A., Hotta, K.,
Sumarti, S. (2018) Combination of a pressure source and
block movement for ground deformation analysis at
Merapi volcano prior to the eruptions in 2006 and 2010,
J. Volcanol. Geotherm. Res., Vol. 357, pp. 239-253.

Badan Geologi (2011) G. Galunggung, Data Dasar
Gunung Api Indonesia, Second Edition, pp.242-265.

Badan Geologi (2011) G. Kelud, Data Dasar Gunung Api
Indonesia, Second Edition, pp.372-399.

Bourdier, J-L., Pratomo, I., Thouret, J-C., Boudon, G.,
Vincent, P. M. (1997) Observations, stratigraphy and
eruptive processes of the 1990 eruption of Kelut volcano,
Indonesia, Journal of Volcanology and Geothermal
Research, Vol. 79, pp. 181-203.

Gunawan, H., Surono, Budianto, A., Kristianto, Prambada,



0., McCausland, W., Pallister, J., lguchi, M. (2017)
Overview of the eruptions of Sinabung eruption, 2010
and 2013-present and details of the 2013
phreatomagmatic phase, J. Volcanol. Geotherm. Res. (in
press)
Hotta, K., lguchi, M., Ohkura, T., Hendrasto, M.,
Kriswati, E. (2017) Magma
intrusion and effusion at Sinabung volcano, Indonesia,
from 2013 to 2016, as revealed by continuous GPS
observation, J. Volcanol. Geotherm. Res. (in press)
Iguchi, M., Yakiwara, H., Tameguri, T., Hendrasto, M.,
Hirabayashi, J. (2008) Mechanism of explosive eruption
revealed by geophysical observations at the Sakurajima,

Gunawan, H., Rosadi, U.,

Suwanosejima and Semeru volcanoes, Journal of
Volcanology and Geothermal Research, Vol. 178, pp.1-
9.

Iguchi, M., Ishihara, K., Surono and Hendrasto, M. (2011)
Learn from 2010 eruptions at Merapi and Sinabung
volcanoes in Indonesia, Ann. Disast. Prev. Res. Inst.,
Kyoto Univ., Vol. 54B, pp. 185-194.

Iguchi, M. (2016) Method for real-time evaluation of
discharge rate of volcanic ash - case study on
intermittent eruptions at the Sakurajima volcano, Japan
—, Jour. Disast. Res, No. 11, pp. 4-14.

Maeno, F., Nakada, S., Yoshimoto, M., Shimano, T.,
Hokanishi, N., Zaennudin, A., Ilguchi, M. (2017): A
sequence of a Plinian eruption preceded by dome
destruction at Kelud volcano, Indonesia, on 13 February
2014, revealed from tephra fallout and pyroclastic
density current deposits, Volcanol. Geotherm. Res. (in
press)

Maki, M., Iguchi, M., Maesaka, T., Miwa, T., Tanada, T.,
Kozono, T., Momotani, T., Yamaji, A., Kakimoto, I.
(2016), results  of

Preliminary weather  radar

observations of Sakurajima volcanic smoke, Jour. Disast.

Res, No. 11, pp. 15-30.

Nakada, S., Zaennudin, A., Yoshimoto, M., Maeno, F.,
Suzuki, Y., Hokanishi, N., Sasaki, H., lguchi, M.,
Ohkura, T., Gunawan, H. and Triastuty H. (2017):
Growth process of the lava dome/flow complex at
Sinabung Volcano during 2013-2016, J. Volcanol.
Geotherm. Res. (in press)

Nakamichi, H., Iguchi, M., Triastuty, H., Hendrasto, M.,
Mulyana, 1. (2017): Differences of precursory seismic
energy release for the 2007 effusive dome-forming and
2014 Plinian eruptions at Kelud volcano, Indonesia, J.
Volcanol. Geotherm. Res. (in press)

Nakatani, K., Wada, T., Matsumoto, Y., Satofuka, Y.,
Mizuyama, T. (2011) Development and Application of

GUI Equipped 1-D and 2-D Debris Flow Simulator,
applied to Mixed-Size Grains, Ital. J. Eng. Geol.
Eniviron. Vol.3, pp.735-743.

Nakatani, K., lwanami, E., Shigeo, H., Satofuka, Y. and
Mizuyama, T. (2012) Development of "Hyper Kanako",
A Debris flow simulation system based on laser profiler
data, 12th Congress INTERPRAEVENT-Grenoble,
France. Conference Proceedings, 2012.

Newhall, C. G., Self, S. (1982) The volcanic explosivity
index (VEI) : An estimate of explosive magnitude for
historical volcanism, Journal of Geophysical Research,
Vol. 87 (C2), pp.1231 - 1238.

Oishi, S., lida, M., Muranishi, M., Ogawa, M., Hapsari, R.
I., lguchi, M. (2016), Mechanism of volcanic tephra
falling detected by X-band multi-parameter radar, Jour.
Disast. Res, No. 11, pp. 43-52.

Pierson, T. C., Janda, R. J., Thouret, J-C, Borrero, C. A.
(1990) Perturbation and melting of snow and ice by the
13 November 1985 eruption of Nevado del Ruiz,
Colombia, and consequent mobilization, flow and
deposition of lahars, Journal of Volcanology and
Geothermal Research, Vol. 41, pp. 17-66.

Sadikin, N., Iguchi, M., Hendrasto, M. and Suantika, G.
(2007) Seismic activity of volcano-tectonic earthquakes
at Guntur volcano, West Java, Indonesia during the
period from 1991 to 2005, Indonesian Journal of Physics,
Vol. 18, No.1. pp. 21-28.

Starheim, C. C. A., Gomez, C., Davies, T., Lavigne, F.,
Wassmer, P. (2013) In-flow evolution of lahar deposits
from video-imagery with implications for post-event
deposit interpretation, Mount Semeru, Indonesia,
Journal of Volcanology and Geothermal Research, Vol.
256, pp. 96-104

Surono, Jousset, P., Pallister, J., Boichu, M., Buongiorno,
M. F., Budisantoso, A., Costa, F., Andreastuti, A., Prata,
F., Schneider, D., Clarisse, L., Humaida, H., Sumarti, S.,
Bignami, C., Griswold, J., Carn, S., Oppenheimer, C.,
Lavigne, F. (2012) The 2010 explosive eruption of Java's
Merapi  volcano-  '100-year’event, Journal of
Volcanology and Geothermal Research, Vol. 241-242,
pp.121-135.

Syarifuddin, M., Oishi, S., Legono, D. Hapsari, R. I.,
Iguchi, M. (2017) Integrating X-MP radar data to
estimate rainfall induced debris flow in the Merapi
volcanic area, Advances in Water Resources, Vol. 110,
pp. 249-262.

Tanaka, H. L., Yamamoto, K. (2002) Numerical
simulation of volcanic plume dispersal from Usu

volcano in Japan on 31 March 2000 using PUFF model,


https://www.sciencedirect.com/science/article/pii/S0377027317304894
https://www.sciencedirect.com/science/article/pii/S0377027317304894
https://www.sciencedirect.com/science/article/pii/S0377027317304894
https://www.sciencedirect.com/science/article/pii/S0309170817303615#!
https://www.sciencedirect.com/science/article/pii/S0309170817303615#!
https://www.sciencedirect.com/science/article/pii/S0309170817303615#!
https://www.sciencedirect.com/science/article/pii/S0309170817303615#!
https://www.sciencedirect.com/science/article/pii/S0309170817303615#!
https://www.sciencedirect.com/science/journal/03091708

Earth, Planets and Space, Vol. 54(7), pp. 743-752.
Tanaka, H. L., Iguchi, M., Nakada, S. (2016) Numerical
simulations of volcanic ash plume dispersal from Kelud
volcano in Indonesia on February 13, 2014, Jour. Disast.
Res, Vol. 11, pp. 31-42.
White (2016):
earthquakes: A new tool for estimating intrusive

and McCausland Volcano-tectonic

volumes and forecasting eruptions, Jour. Volcanol.
Geotherm. Res., Vol. 309, pp. 139-155.

Yamakoshi T., Shimizu, Y., Osanai N., Sasahara K.,
Tsutsui K. (2008) Erosion processes of the collapsed
mass of the gigantic landslide of Mt.Bawakaraeng,
Sulawesi, Indonesia in 2004 revealed by multi-temporal
satellite images, Proc. of The Fourth International
Conference on Scour and Erosion 2008, pp. 645-650.

(XA : 201846A13H)


https://www.sciencedirect.com/science/article/pii/S0377027315003492
https://www.sciencedirect.com/science/article/pii/S0377027315003492
https://www.sciencedirect.com/science/article/pii/S0377027315003492



