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U7 a— 2 OERHECH R 2 WAL T 0 . WA O FREEICAES O KPR T A L T
T2 EDRHBEMNNI 0T, KTV A ONTEE O THRIRT 5,

- [Ilavaflows
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TAELL BRI SALTCHT 3 HALE TIE. BEQILTENS ORIE~ 7~ & L) 5 0 Zike
B~ ~DOEKNREL TV, TO%, 11 EFE ik, Zilag~ 7~ LEE ko
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Archaeological site
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X 3-4 47— NKINORIT 2 WK & T 7 2 KIIDOEE R LSRR O BIfR, M ki
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Event tree of Sinabung The basic model was in 2011.

Pyroclastic flow

Changes in EQ 4 es and rate with e < (column collapse)
Y= eruption End
Magma 0.1
Finding of magmatic particles | Sruption... | >0 Lava g T i
s Wl dome/lava e iliap )
DA gy, g | flOW " End
Deformation of mountain No sector 9 | Phreatic Mogme onuptivn
Increase of EQ numbers collapse eruption

>>0.9
Magma infrusion

EQ swarm and [ a1
End

regional deformation
Sector
Collapsg | 3= = =<z icsssecssssesmscssees e sesces e e
| Every eruptive phenomenon is accompanies by :
g | cinder/ash fall and lahar. :
BROBAEEY AHTULEL L o A A s

X 3-7 > F 7 kIUDOME kST A, 2010 FEEKDBITHER LI b DAL E LT, =2

132015 BN OIRE o ToBFEH 2 GO TN TRV, B TRT X9 I HRE OB
HBATLHZENEE LYY,

- 18 —



Event tree of Guntur Sequence Hazards

i " 1777-1780
= . e Mode of eruption PDC -PDC - fall » Lahar
Initial St Condition in crater Caveciiow- Batbat il v Lahar, 00
Magmatic End “‘Ballist  fall » Lahar [ 1690,
Dome gmati
i 1803-1847
Lake present |'Ash j :’l:gm:tlc ’At_ -
Bomb reatomagmatic
SRR No “Scoria Lava -~~~ Ballist - fall » Lahar | 1777-1780
dome PDC End PDC - fall » Lahar
A Magmatic » A
Magma ascent PDC *»B
Seismic crisis Diiiia Lava - Ballist - fall » Lahar
B . End ~-Ballist * fall » Lahar
present / Phreatomagmatic Magmatic »A
C. PDC *»B
No No Phreatomagmatic *»C
collapse lake Lava dome/flow End
D/ Magmatic »A
No dome E PDC *»B ‘
Phreatomagmatic *» C
Collapse T Phreatic Lava *D
End - Ballist* fall » Lahar

Magmatic » A
PDC »B
Lahar

Eruption failure Phreatomagmatic * C

Lava »D
Phreatic *E
End ~Ballist « fall *» Lahar

X 3-8 Z'¥ h—/LKIUDOE KTV A, 3 OHDGIRKITKOIZESE R—LOHFEEZZE L
7~

Event tree Of Ga|unggu ng Eruption Mode Sequence Hazard
PDC PDC - fall » Lahar
Plinian < Dome -+ Ballist - fall » Lahar
End ~Ballist - fall » Lahar
Initial st. Cond. within crater Plinian »A
/ PDC < Phreatomagmatic »C 1894, 1982
B Dome " Ballist - fall * Lahar
End “PDC - fall > Lahar
Dome C_— Phreatomagmatic Plinian » A =
present PDC »B 1894, 1982
Dome " Ballist - fall » Lahar | 1948
Magma ascent Lake \ {avacdiias End “Ballist * fall » Lahar [7ggg
Seismic crisis present E Plinian *» A
\ PDC *B
Phreatomagmatic * C —
N Phreatic End 1918
o -
5 A Plinian »A
failure B PDC »B
No g Phreatomagmatic » C
dome F Dome *»D
Collapse S End - Ballist - fall » Lahar
Present Lahar PDC *B 1822
e g |
Jake Phreatomagmatic *» C
IB\ Dome *»D
No c Phreatic »E
Eruption failufiome E End Ballist - fall » Lahar

X 3-9 H kUM kST U A, 3 DOHDFIKIZBWT A TOERE K—L0H 4
HERE LT, A DHOIFIZB W T Y =—R ek (A), Kt (B), K&K~ 7 ~0E X (C),
Wi R—2ufEk (D), KEKWEKA (E), /=1 (F) © 6 >OpEeE&Ex7-, 3FZEHD
FIFIZBNT S R—203700 ) 5E, 4 FHOSIETIIEE F—2K D) 25EL
Tb\f£b\o



Event tree of Kelud and course of the 2014 eruption

Precursory Initial st. Condition in crater Mode of eruption Sequence Hazards
PDC - PDC, fall » Lahar
Plinian Dome -+ Ballist - fall » Lahar
Dome End ~Ballist - fall » Lahar
e Lake present / Plinian »A
present A PDC (Blast/surge) Dome -+ Ballist - fall » Lahar
i No / End ~PDC, fall > Lahar
dome Plinian »A
ascent B 06 sia
frek Phreatomagmatic
f::'se?:cwith No failure No o Dome Ballist - fall » Lahar
dome = iat >
hypocenter No lake < g;:ian = Ballist - fall » Lahar
migration Rome — Lava dome PDC *B
and inflation present Phreatomagmatic *»C
of the summit End 9

\ Plinian *A

Phreatic

PDC »
Phreatomagmatic * C
Failure Dome *»D
End - Ballist « fall » Lahar

Lesson from the 2014 eruption: The presence or absence of lava dome before
| eruption controls the initial condition of eruption process! i

3-10 Zb— MKILDOME KTV A, 3 DHOSIKIT KIS F— A0 ES
7~

Event tree of Semeru

Vent location Eruption style Phenomena and evolution & hazards

PDCs » B/C/(Lahar * End) T i
- Changes in EQ e = 1 | 3-11th Century
types and rate \\f" Large-sFaie Lava domelflow » C eruptions
- Rapid G‘V explosive (Lahar) » End =
deformation \\é‘@A Aruptiony Explosive eruptions » A
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FE L7 LW odemb & S 2 g o — TR LT, WIRAR & TR DBIRZ KD 1=,
FEERIZH N B ORI EE A % X 4-9 (TR T,
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uy/ wo CHEEER L 7o, AR EAD O H CHRABIZE D IAE N D EIE IR NS WIZ EHINT 5
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A AR E R Y AT EKINZBIT 28 EOWE KO KBEEOTE T I HIE—E TlidZau,
1994 4E D KEFRIZFEIZHE T L7223, 1997 4EICIXF PE. 1998 4F, 2001 4R ITIEPE -~ T L77o
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Volume

1 1.0x108 m?3
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-

“. . T
o T T VR

413 o3 al—sa R0 & 2010 4 11 J KFEGOHEE 7 — % : Google

- 33 -



Earth)
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2018 AR IL, ATAEEICHI & & v 7 U KINTA U & ) 7o O KR A 4 0 I S
APEED KRS I 2 Lb—32a O FEICHOWTHRE LT,

W25 D KIEFRFF DOFHA D> 5 A AL KINZBWN T H 2002 F£RD>6 2003 4E 1 2T
ZHD KRRV IR LRET DA R MR H D ENbhoTz, T2 T, ZOKEER
ARV FEXHRLE LTy Ialb—vara2E L,

—IH D KL ORREIL 5. 46X 105 m* EHEE STV D, —HO KILFLD 72 5> Tl KB
D KIEFEDS 2002 4F 12 A 29 BIZAE Uz, ZOKEOBAIL 3. 25X 10°m® EHEE S TH
V. Bang JINZI > TRAND 9-11km I E TREE L 72 EHESN TS, Z O KRETRELR]
L. BIERREE 0.8-2.5 km O/NEAZ2 KIFENY Kember JITAWMZ DOAE F L1z & A ST
Wb, ZZ T, FE. B KERA X hE LT 3.5~5.5X10°m* DHBLD KRGS
Ralb—YarEEifiLl, TORE. oMo, RO REBEA & Vo 7o &
EFEANREH CTEZ TH, KFRIE. 1 A E Kember JINNZE EE VD, Bang JINZIXIFE A
EWM TR, M TFEEIIHRE SN TWDE LD ERES BV ERICES o T,

Z 2T, 12 A 29 H OKBERIZHESE /N 70 KR 2 Bl A X2 b & UCRRGE L, /N
72 KR DB E MR T X KIRDOA X N Fo—2 % 2 7 —A{ERk LT=, 12 A 29 H
DKL E TO KPR EEL 5.5X10°m* L L, ZOREIZX LT, (a) 5.5X10°m® @
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YEROFz—r () 0.25X10°m® D KAEFEA 4 8], ZAUTHENT 10X 100 m® D KT &
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FFxz—0 v F U AL HIZ Bang JII~DOF FE2BHETE 2o 72,

KR R alb—vary -V r, FAMET =AY Ial—var s VL,
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DIPNTTIEICOWTTIEEL, kKEE2~=aT7 e LTEDFELHTWVDS,

- 38 —



2096000 9098000 9100000 9102000

9094000

712000 714000 716000 718000 712000 714000 716000 718000 712000 714000 716000

9102000
9102000
9102000

9100000
9100000
9100000
9100000
9100000

9098000
9098000
9098000

2096000
2096000
2096000

[ 00-15

- 15-3.0

712000 714000 716000 718000 712000 714000 716000 718000 712000 714000
Dashed area: deposits of pyroclastic flow, surge and lahar in 2002 eruption obtained by Solikhin et al. (2012)

X4-20 A N2 T = — B K DO EAEHEFREE O g, (a) 5. 5M m*Z& 18D
AR L= (), (b) 2Mm*e3. MDA X hFx—2r (F), (¢)
0. 25Mm® 4[]z N CTIM m® 1AL FBI23.5Mm® OA Xy hFx—2r (F)

9094000
9094000
9094000
9094000

716000 718000



T N—7 3-2

HeDrIat—rvary o VUrOEETWREY I 2 L= ~DOHRAEILIZHTD |
EZMIRI T O 2013 X, HEITWRE S I 2 L—X O EFR 2o OBKR, v
AT KT T OIEEE BARFEIZ OV TRET LT,

BAETWREL I 2L —F2TIHEADYIalb—Tary -2 DV EHEa b5, £7-.
RERFIANCHE AN AR T 2 BRI L CTRR IBGZHFENIC I 2 b—ra T 51T
X, AHESRMEFERIGER T2 2 ENTEDLLIICVAT LAZMOLMNERD D, £,
INENDO VR 2 b— 3 URER S RERFIMIC AT O BE M & Ff 72 & TR - 77— 2 X —
ZAL LB ARIC L TB LERDH D, ZDd, BEtWEEY I 21 —F%, v Iz
L—Yay oy ,/Fuargatl, vIal—a D AN ERETHA X
— 7 = — ABETHERRT %, VI 2 b—3 9 VO ANFIHIHECY L E R P BRI EA
DXL, AR MV BT DHMER EORMBI T oND, B EH LN CHIEE
TEILT A R—RAEERT D, BEICOWVWTE, YIalb—vaUfEREROVI2 L
—2a DL LTHWAR, I al—i g UERITTF—2_—2 (L T0ES
— R TENT D, Hx DA R NIRRT DY 2 b—v g VEBERT — 2 X
—ADT =2 EHOTHER SN D, AT ERET D210 ¥ =7 ==, HRICHEA
D&M ET —H_X=2TDHHD, T —FRXR—=ANH Y 2 b— g D ATRLEEHE
B AL LB —T 2 — AL 5,

X 421 [ICEATWREY I 2 L —F 2 Gy AT LOWRERT,
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pre-analysis |, —
(s, RENR, MRE..)
- -
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MOGuD I 2 b—ay s 2PV EHROFTTTRINDA v F—T = —APEE
TR TSI 2 L —F EEET D,

BATWIEY T 2 L—2 5 OHANE FRFIBICBEMN T b X hOF = —
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X, AU/ Valb—Yary - Fo—rv T —EIRX—ZA~DAMNN %, BET—F%
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BAEIWEKEI 21— &@A_PW:%@&i%@%Lkﬂ%%ﬁ%#éiﬁ THLE
NHEULERNDDL, BETKEY I 2 L —H X — A R—=A L BE T, 3ODHMRE
FZ vIal—rary -y, T— 5A~X\4/5 T2 —AMBRABV AT L
MRS %, 2014 X, ~N— R = T7HER S, ZNE XL T3 OOMREREFFOL D
[CRREF 2TV, A28 IR THEA TR ES I 2 L=V AT AR LT, Iz
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