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Fig. 1 A small scale mudflow observed going down the Owakuzawa river during the 2015 eruption. Lumbers
of rustic bridge were flowing down with the mudflow (left, 15:57 of June 29th). Since debris barriers
installed in the river trapped large object, only mud flowed in the downstream. Mud on the riverbank
proves larger flow in previous (right, 15:09 of June 29th).
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Fig. 2 Distribution of craters and fumarole vents newly formed in the 2015 eruption. Red circle, crater;
yellow triangle, fumarole vent; orange circle, blowout steam well during the 2015 activity; green circle,
steam well stayed normal during the 2015 activity.
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Fig. 3  Vent area taken by a time-lapse camera before (a), during (b-e) and after (f) the eruption (June 29th to July
1st of 2015).
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Time sequence of the 2015 eruption of Hakone volcano (June 29th to July 1st)

The 2015 eruption is heralded by low frequency events that started 7:32 of June 29th. The ash fall was
observed from about 12:30 of 29th. Since a hot-water pipe running across the vent area (Fig. 102) was
known destroyed at around 11 am by decline of flow in the pipe, some sort of surface flow related to the
eruption would have swept the hot-water pipe away. In this case, the eruption started (as hot lahar) much
earlier than the ash fall started. Infrasound and volcanic tremor were observed later than ash fall started,;
after 16 pm of 29 th. The newly formed 15-9 crater rater was found erupting at 16:37. Then eruption
migrated to west as new craters formed and previously active crater waned. Infrasound and volcanic
tremor culminated in the morning of July 1st and then ceased.
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Epicentral map and cross sections of hypocenters in the north-south and the east-west directions at Mt.
Hakone. Black and gray circles represent earthquakes occurred in the periods of June 1, 2015
through September 30, 2015 and October 1, 2012 through May 31, 2015, respectively.

- 205 -

FAAR L



6
5
- 4
= 34
T 2
>
S o0
=1 | ;
_2 T L) L) L T T T T ] ]
~ 08 15 22 291 08 15 22 291 08 15 22 291 08 15 22 29 -
%M} L I 1 L L L E L L L L GO(K}E
§ "0 A BRDEERER & EEREE ; 2
Q 600 |- E = 2000 2
— 1 1]
5 : ; 2
300 e e £ 2000 B
' ' =
E | il E
= 03
E\ 3‘
= 2
=
§- 1
! 0
IO T U T T T ) T ) T
dl 08 15 22 241 08 15 22 2961 08 15 22 2001 o8 15 22 29 U ,
¢ 06 07 08 09 :
1]
=]
=
=
=
o
]
=
2 11 01 03 05 07 09 11 01 03 05 07 09 11 01 03 05 07 09 11000 &
C 1 : 1 L : L
S G000 | mziﬁﬁumim%ﬂzﬁtiﬂs_ﬁmﬁlﬁ 12000 2
= 5000 10000 2
< 4000 4 - 8000 w
% 3000 1 E 6000 2
5 2000 - oomeeenennooees broemnmnoneenaaes T dramennneang - 4000 =
£ 1000 , L 2000 £
E T T L] : T L : L M T T 0 S
2 11 p1 03 05 07 09 11 (01 03 05 07 09
- - - i Mag
E 5
= 4
= : : . AT : 3
a ' | 2
0 (B3}ﬁ‘§f<‘5?¢fe-ﬁh Fﬁmm S 1 ! !
T T T T T T T I T M
71 b1 05 05 07 09 11 01 03 05 07 05 11 b1 03 o5 07 oo L _.

2012 2013 2014 2015
<M1 M1 M2 M3 M4

IR BERAKLELOHEES) (20124510 A 1 H~20154-9 H 30 H)

(M) 1% 201546 H1 H~201549 H 30 H, (B)IX 2012410 H 1 H~201549 A 30 H&Z /"7,
Fig. 7 Seismic activities at Mt. Hakone. (A) June 1, 2015 through September 30, 2015. (B) October 1, 2012
through September 30, 2015.
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(a) Examples of seismic waveforms and their running spectrum of volcanic tremors recorded at Kamiyu
(broadband seismometer) and Owakidani (short period seismometer) stations. (b) Envelopes of the volcanic
tremors in the frequency range from 4 to 8 Hz.
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Source locations of volcanic tremors estimated by the envelope correlation method (Obara, 2002). The
locations of crater, tectonic earthquakes and open crack sources obtained by the tilt changes and SAR data
are also shown.
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Fig. 10 Cumulative number of volcanic tremors, and its relation to the infrasonic record.
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Change of seismicity

Daily numbers of earthquake detected from sequential waveform are shown for unrests of 2015 (red) and
2001 (orange) are shown. Day O is defined as the date earthquake swarm initiated. Basically, both
events show exponential surge and waning of earthquake number and there is no significant difference
between 2015 and 2001. During the waning stage, there are several spikes of earthquake swarm and one
of it resulted in an eruption in 2015.
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Fig. 12 Tiltmeter data in the period from October 1, 2012 to September 30, 2015.
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Fig. 13  Tilt records for ten minutes from 7:30 in June 29.
Tilt records at KMYB (yellow lines in the top panel), KOMW(blue lines in the bottom panel) and
MRYS (green lines in the bottom panel) are obtained from displacement waveforms observed by
broadband seismometers.
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Fig. 14  Long period ground motions observed by a broadband seismometer at Kamiyuba on June 29, 7:30. Top
three traces are NS, EW and UD components of velocity waveforms observed at Kamiyuba,
respectively. The bottom trace is envelope of UD component observed at OWAKUDANI.
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Fig. 15  The best fit model of an open crack obtained by inversion analysis of tilt records.
Red and blue arrows show observed and calculated tilt vectors, respectively. Tilt changes shown by red
arrows were calculated from tilt records for the first 6 minutes shown in Fig. 13.
We used MAGCAP-V , developed by MRI, for the inversion analysis.
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(right map) from May 27 to June 27, 2015.
3 4 5 20615 7 8 9
8.0E-+06 pmtsbiino i b AT T I R 8.0E+05 % 18 fﬁ%}fﬁ{(ﬁili E)ﬁiﬁgaﬁﬂj%
* Yosood
. DI 2L (FERAE)
* S
7.0E+06] g\@ . . s 17,0805 FHiL Stage T (EE 8. 4km) |
&,ﬁ Moot . R Stage I (BEE 1. 6km)
o2ki00 e @ soti0s & DIEROEA &~ T, 7T
- . . . — NS, 5 .
s oo N 7 EOA = A EEK
SOEs00 » : . POEs fmf L. ENLAREIZE AT by
oo = BN E N, BT m
4.0E+06 s :.‘. e 4.0E+05 % > N LTV 50
i - 7 Fig.18  Estimation of the volume change
3.0E+06 IS ] U -3.0E+05 ~= . .
& 4 . i of two Mogi-source. Blue is the
? it B source of Stage | and red is the
2.0E+06 - a 2.0E+05 e
¢ A = source of Stage I1.
4 oo & O
& e % . N\ o
1.0E+06|- o .. : e +\g¢ -1.0E+05 g
» S
o Lo
0.0E-+00 frrrrrrr sttt et ety e | 0.0E 400
3 4 5 6 7 8 9
1000 : 2015
sook Nimber o EQs (iday) E
600 =
400 E
200F =
o e
3 4 7 8 9
FAAR L

- 214 -



KUK PREAE R 0 122 5

2001
3 4 5 6 7 8 9 10 1 12 | 1 2 3
1 1 1 1 1 = I I L I I

STACKING of GPS BASELINE LENGTH *

T 2001 vs 2015 TR ,,‘ﬁ; % 4;7';‘:'57\;'_‘.-,,. )
PRT R btk o
50 7 Srigri Range ! x;‘xy:g:‘ 5 -

H
LI S0 SRR .- ..,‘Q&’

% % r' % 1~.“ ® -l‘c' :.,;.-:‘#’94{
o M i A x k
40 Long Range T (x2) T X %ﬁwﬁ;fﬁ&:x‘ et
2 e & e% -
5 Zee s 0, .
35 PR : o o 3
! o o B >
i B R s i
i o i
o1y | '%kﬂ:‘- * Ll ﬁx "‘&‘.'.w
g E?onf Range 2 (x2) « T T %
,ﬁ.'ﬂr-t.- o2 %o o '-""ﬁ o _". - b e ol
os SRR PV S 7
w Teef ® oo Bk .",} e i
o
20 Long Range 3 P E *‘%%’ %y
%

15 55 f“‘*

St e . P SRS

107 Lzig Raige 4 g R o

6 7
2015

1400 Ni Ib EI (/d '
800 umber of EQ (/day)
600
400
200 £
0 T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12
2015 last gps data; 2015/10/6

update; 2015/10/09 12:01

F19X GPS OIEMET —F A X v X 7 LI,

Fig.19

FRAUE 2015 4R, FHLIT 2001 EOEE 27T, (TB) 2015 40> HBIHIEEL,
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Fig. 21 Time variation of baseline lengths obtained by EDM (Electric Distance Measurement) in the period
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Fig. 23  Surface displacement at Owakudani inferred from InSAR analysis
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Fig. 24  Surface displacement at Owakudani inferred from InSAR analysis

FAR L
- 217 -



2014/12/12-2015/04/17

3514'36"

35714'30" §
139°0112"

1390118

139°01'24"

2015/07/10 - 2015/07/24

3514'36"

35714'30" §
139°0112"

1390118 139°01'24"

2015/05/28 - 2015/08/06

3514'36"

35714'30" §
139°0112"

1390118

139°01'24"

KUK PRGN 5 122 5

2015/04/17 - 2015/05/15

2015/05/15 - 2015/07/10

1390118

e — m—

-11.8 -59 0.0 5.9 11.8

HEREARDE{LE(cm)

5525 X T SAR BT I K 2 Ko F m 2N (AL17H0E - 48U
TR B AS1E 43.6° , FHUTHR e —7 7 = 1|
ARAUT KA, BEHIITERAL, FRALTRE L 72 K H 2R~ T,
Surface displacement at Owakudani inferred from INSAR analysis
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Fig. 26  Surface displacement at Owakudani inferred from InSAR analysis
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Fig. 27  Time variation of Surface displacement at Owakudani
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Fig. 28  Surface displacement at Owakudani observed by Ground-Base SAR
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Fig. 29  Time variation of surface displacement in each area observed by Ground-Base SAR
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Change of visible fumarole activity at Owakudani monitored by a time-lapse camera (May 21st to October
1st, 2015). For every shot taken between 11:45 to 12:15, number of white pixel (defined as S=0~40,
V=200~250 in the HSV color space) is counted and the average is represented as the amount of visible plume
of the day. Only data of stable fine days are presented. Ratio of available photo (top), raw number of white
pixel (middle) and temperature corrected number of white pixel (bottom).
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Fig. 31  Water quality change of Owaku-zawa river.
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