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(R 77 M BB AF JE 7 )

K DGR GEFE 2B D 72D KUK DR AED G - B - Bl 2 T+ 5 2
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FONL~-T~BNEAMBTLAITEOICE., KVEEIPLO~Y 7w FEANIC X DB EDE
BNRVLETHDLZEbbrolz (RRKFZEMENTEA [FREFS : ER1_02]) ., #75004F
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15 km*/ HERELHE LI, MEINLT 7 OH%INVT FIHEEIZ DN T O TIXMEE
T A2 RICHWER MR 28D v 7~ R~ U~ A S AP L7z (Kuritani
et al., 2021) (db¥EE K% [FREEF S  HKD_02]) . RA VLT T 26812 L= %Ei
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AT o0, i, RAIALTIRLOBICBWW T HERELZITO > L b, 2RETD
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ET VIR DB AT O LEDLD D,
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KHERELZEARBO N, £, ZREBCH L TEVWRERIGEONTZ, 2 b0
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WEKBL TWAZ EEH LML (Nakajima et al., 2022) (B B K5 KM CE M
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FRMEREDN LR A7 77 AO@miEER. WERFRETICE SV TR 21T 9
VEND D,

BMREERT 77 AT RO, T 7 7 OKIAMEE X OB LR O f7 T BR B & B
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KILTEFALFE S (VUD) o RBOEAZHED TV | VUIOFMER & L TR (M
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AL, R 2 55K b d & OMHunga Tonga K (L DMK FEF 2 INEK L CTTF —Z X—2AD LT
WEOEKER LI TEDL L IIC L, 7o, BREIIBE D201 14 K & 201841 X
DI EHEYORBFELB L MO 7l ) REKFEAEA T =X LOR & ED
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FHREPLRONT BB RN 2021FE 2 DEWH L TW5D Z & B4 0o 7 (Munekane,
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bR M E O b7 N —2fEEE R KPR RO R R UTS_06]) & —
bR FERHERRELEE K LERFRER S TIT_02]) LWolcRIZH T D kI
ZBMPEEO BEABESR, MFEFEYM Y =V —CHEB SN KLERT — % ORBIC
WHENATWS, — 5, “BAEMEKEROHEICIIATHETS -2 BN EH S, B
MEBRHEEEEAIS e RAr— L TRODLZ L, ~ERBBBCTCOY 7 v 7Rl
Epode (dbyEiE K [BREE 5 HKD_04], PEEE NI AT 8T [AEE & 5 1AIST06]) , K
IWE=ZV 728 T 25 NLHEEOEMICE L Tk, w0208 4481 <0 1 1@ ) 23
WP BITONTVDEN, vV FNRNTRA—FRIBICEATLEE X LS, NLHEHEIZ
LFABETIEHHZ TR CELIREND DO KRBBEEAkOT =41 v ZITRERD
ZEMDL, BHEREET —XIERHOTEDOEEEHE S HIZED TV RETHA I,

ZO3FEMICBITLIEROKEEO SR IE, JAWKHIB X OEMRA 7 — B0 THHr
RN O REENE E L2 TH D, Bl xE, HHBEKENRHENE O A L ERH
ENEBELEIND Z LT, 77 7BFN 5 EE AR KL O 585 oW kR JE o 5 28
oMo (BILRFREER S TYM_01]) . £72. KWK DO &M SMHEES 7Y
YR KR RORL T O RERI AL BT e D . BT E20184E M kD 3 DD R
T—VICRBTAKERNT ot A0 EICHEBR L (EEHEMNRAET [FEE
HIAIST10]) o S5, WRAKOEREY L S v V#EBERHWASZ LT, +HBEORE
KT OB Sy fRAEDS 1 1 L, CLIBFECCL/S0, bt D &AL & Kk BeFs £ & it i BI4R O 5% i
WNHEA TS (AL¥EE SR A FE RS [(RRE % 50 HRO_011) . Z2ff /0 iR AE o M) b 1% ok (L i
HIEOMBIICB W TR, Bl E, FEARLOGEKOEDZ T TR AREMIL, #H
Ty, EEERZEOEKTO 3 RITEIEENIH S 2SR B[R Lo R
D~ T ~<BKRETVOBENTONTZ (KR TERPRES S TIT_03]) .

- 206 -



BREY X

RIFTH - HRER - FTHEARE - F)IME - ZHME - BEFE - RAKE, 2021, HHIES - &
A SR B TR A O T2 Bl g ol R Bk JE oD SE BT HEE ) o Gy & vECK R R O B R
at, ki, 66, 3, 171-186, doi:10.18940/kazan. 66.3.171

Chikita, K., A. Goto, J. Okada, T. Yamaguchi, S. Miura and M. Yamamoto, 2022,
Hydrological and chemical budgets of Okama crater lake in Active Zao Volcano, Japan,
Hydrology, 9, 2, 28, doi:10.3390/hydrology9020028

Cole, R.P., White, J.D.L., Durig, T., Biittner, R., Zimanowski, B., Bowman, M.H., Conway,
C.E., Leonard, G.S., Pure, L.R., Townsend, D.B., 2021, Controls on andesitic
glaciovolcanism at icecapped volcanoes from field and experimental studies, Geology,
49, 1069-1073, doi:10.1130/G48735. 1.

FEJR B - (LIRFFR 7 - KERBLEE, 2021, SPTZ A 7= B Sy B D — B« K-ArERHIE 72 8 D kL
o FEBURE O oy i, MV P RERE, 127, 727-732, doi:l0.5575/geosoc. 2021. 0032

BARE, 2021, KILOIEEARLEFMICH T 2BIWEMB L OIEN LB TR O, HY
MERE, 130, 771, doi:10.5026/jgeography. 130.771.

Hotta, K., S. Kusumoto, H. Takahashi and Y.S. Hayakawa, 2022, Defromation source
revealed from leveling survey in Jigokudani valley, Tateyama volcano, Japan, Earth
Planets Space, 74, 32, doi:101186/s40623-022-01593-7.

Ichiki, M., T. Kaida, T. Nakayama, S. Miura, M. Yamamoto and Y. Morita, 2021, Magma
reservoir beneath Azumayama Volcano, NE Japan, as inferred from a three—dimensional
electrical resistivity model explored by means of magneteotelluric method, Earth
Planets Space, 73, 150, doi:10.1186/540623-021-01451-y.

HHEEN e FEIR - R 2 HARFKZE, 2021, F Lok, 28 EHIE Y O R
HiAwRae o ¥ —rRERHE, 715, 6.

Kametani, N., Ishizaki, Y., Yoshimoto, M., Maeno, F., Terada, A., Furukawa, R., Honda,

o

Ho, H

R., Ishizuka, Y., Komori, J., Nagai, M., Takarada, S., 2021, Total mass estimate
of the January 23, 2018, phreatic eruption of Kusatsu-Shirane Volcano, central
Japan, Earth, Planets and Space, 73, doi:10.1186/s40623-021-01468-3.

Kaneko, T., F. Maeno, M. Ichihara, A. Yasuda, T. Ohminato, K. Nogami, S. Nakada, Y
Honda, and H. Murakami, 2022, Episode 4(2019-2020) Nishinoshima activity: Abrupt
transitions 1in the eruptive style observed by image datasets from multiple
satellites, Earth Planets Space, doi:10.1186/s40623-022-01578-6.

AWM= mBULE - L - BmATEZR - AREGL, 2021, KLSERISITI T 2 FE A
T AERFERT D7D Y — v, Ml 2% aim g, 39, 233-243.

Koyama, T., W. Kanda, M. Utsugi, T. Kaneko, T. Ohminato, A. Watanabe, H. Tsuji, T.
Nishimoto, A. Kuvshinov and Y. Honda, 2021, Aeromagnetic survey in Kusatsu—-Shirane
volcano, central Japan, by using an unmanned helicopter, Earth Planets Space, 73,
139, doi:10.1186/s40623-021-01466-5.

RLEFA AL - RJIBERS - A E N, 2021, AOEAMRKILI649FE K DOE L, Kili, 66, 327-346,
doi:10.18940/kazan. 66. 4. 327

- 207 -



Kuritani, T., E. Sato, K. Wada, A. Matsumoto, M. Nakagawa, D. Zhao, K. Shimizu, and T.
Ushikubo, 2021, Conditions of magma generation at the Me—akan volcano, northern
Japan, J. Volcanol. Geotherm. Res., 417, 107323,
doi:10.1016/j. jvolgeores. 2021. 107323.

Maeno, F., Yasuda, A., Hokanishi, N., Kaneko, T., Tamura, Y., Yoshimoto, M., Nakano,
S., Takagi, A., Takeo, M., Nakada, S., 2021, Intermittent growth of a newly-born
volcanic island and its feeding system revealed by geological and geochemical
monitoring 2013-2020, Nishinoshima, Ogasawara, Japan, Frontiers in Earth Science,
9, 773819, doi:10.3389/feart.2021.773819.

Matsumoto, K. and N. Geshi, 2021, Shallow crystallization of eruptive magma inferred
from volcanic ash microtextures: a case study of the 2018 eruption of Shinmoedake
volcano, Japan, Bull. Volcanol. 83, 31, doi:10.1007/s00445-021-01451-6.

Minami Y., Matsumoto K., Geshi N., Shinohara H., 2022, Influence of hydrothermal
recharge on the evolution of eruption styles and hazards during the 2018-2019
activity at Kuchinoerabujima Volcano, Japan, Earth, Planets and Space, 74, 21,
doi:10.1186/s40623-022-01580-y.

BT BIDEEL - RS - T ET - AR E, 2021, MEREEAKLR TR VTR
(F % E10004F B oo kLGB S, ki, 66, 211-227, doi:10.18940/kazan. 66.3_211.
Munekane, H., 2022, Modeling long—term volcanic deformation at Kusatsu—Shirane and
Asama volcanoes, Japan, using the GNSS coordinate time series, Earth Planets Space

73, 192, doi:10.1186/s40623-021-01512-2.

Nakajima, M.E., N. Takahata, K. Shirai, T. Kagoshima, K. Tanaka, H. Obata and Y. Sano,
2022, Monitoring the magmatic activity and volatile fluxes of an actively degassing
submarine caldera in southern Japan, Geochimica at Cosmochimica Acta, 317, 106-117,
doi:10.1016/j. gca. 2021.10. 023.

Nishimura, T., 2021, Volcanic eruptions are triggerd in static dilatational strain
fields generated by large earthquakes, Scientific Reports, 11, 17325,
doi:10.1038/s41598-021-96756-z.

Ota, K., Yokoyama, Y., Miyairi, Y., Yamamoto. S., Miyajima, T., 2021, Lake water
dissolved 1inorganic carbon dynamics revealed from monthly measurements of
radiocarbon in the Fuji Five Lakes, Japan, Elementa: Science of the Anthropocene,
9, doi:10.1525/elementa. 2020.00149.

Permana, T., T. Nishimura, H. Nakahara and N. Shapiro, 2021, Classification ov volcanic
tremors and earthquakes based on seismic correlation: application at Sakurajima
volcano, Japan, Geophys. J. Int., 229, 1077-1097, doi:10.1093/gji/ggab517

Tada, N., Ichihara, H., Nakano, M., Utsugi, M., Koyama, T., Kuwatani, T., Baba, K.
Maeno, F., Takagi, A., Takeo, M., 2021, Magnetization structure of Nishinoshima
volcano, Ogasawara island arc, obtained from magnetic surveys using an unmanned
aerial vehicle, J. Volcanol. Geotherm. Res., 419, 107349,
doi:10.1016/j. jvolgeores. 2021. 107349.

- 208 -



Takahashi, R., 2022, Mineralogical and geochemical investigations for subvolcanic
hydrothermal alteration environments at an active volcano: An example of Hokkaido-—
Komagatake volcano, Japan, J. Volcanol. Geotherm. Res., 423,
doi:1016/j. jvolgeores. 2022. 107497.

FEHER - SHRW -t EBZ - AR mWEAR - TRMER - JIEEA - P & RERK-
LB EN - TS « RJIER - K, 2021, FERFHEFREREE Y Y —D kLT —%
~N— A, Proceedings of the International Meeting on Eruptive History and Informatics

(&M K% , 2021-1, 97-103, ISSN:2189-5163.

Takebe, M., M. Ban, M. Sato and Y. Nishi, 2021, The temporal vatiation of magma plumbing
system of the Kattadake pyroclastics in the Zao volcano, northeastern Japan,
Minerals, 11, 4, 430, doi:10.3390/min11040430.

Yamada, H., Tateyama, K., Naruke, S., Sasaki, S., Torigata, S., Honda, R., Kubo, T.,
Yoshimoto, M., Fujii T., 2021, Impact resistance of steel materials to ballistic
ejecta and shelter development using steel deck plates, Journal of Applied
Volcanology, 10, doi:10.1186/s13617-021-00105-8.

Yamamoto, S., Nishizawa, F., Yoshimoto, M., Miyairi, Y., Yokoyama, Y., Suga, H.,
Ohkouchi, N., 2021, Dating Lake Sediments Using Compound-Specific 14C Analysis of
Cl16 Fatty Acid: A Case Study From the Mount Fuji Volcanic Region, Japan.,
Geochemistry, Geophysics, Geosystems, 22, e€2020G6C009544, doi:10.1029/2020GC009544.

Yamamoto T., Nakano S., Ishizuka Y., 2021, Temporal variations of eruption rate and
magma composition at Fuji Volcano, Japan, Earth, Planets and Space, 73, 169,
doi:10.1186/s40623-021-01505-1.

Tanaka, R., Y. Yamaya, M. Tamura, T. Hashimoto, N. Okazaki, R. Takahashi and T. Mogi,
2021, Three—-dimensional inversion of audio—magnetotelluric data acquired from the
crater area of Mt. Tokachidake, Japan, Earth Planets Space, 73, 172,
doi:10.1186/s40623-021-01502-4.

Terada, A., W. Kanda, Y. Ogawa, T. Yamada, M. Yamamoto, T. Ohkura, H. Aoyama, T. Tsutsui
and S. Onizawa, 2021, The 2018 phreatic eruption at Mt. Motoshirane of Kusatsu-
Shirane volcano, Japan: Eruption and intrusion of hydrothermal fluid observed by a
borehole tiltmeter network, Earth Planets Space, 73, 157, doi:10.1186/s40623-021-
01475-4.

Terada, A., M. Yaguchi and T. Ohba, 2022, Quantitative assessment of temporal changes
in qubaqueous hydrothermal activity in active carer lakes during unrest based on a
time—series of lake water chemistry, Front. Earth Sci., 9, 740617
doi:10.3389/feart. 2021. 740671.

Yaguchi, M., T. Ohba and A. Terada, 2021, Groundwater interacting at depth with hot
plastic magma triggers phreatic eruptions at Yugama Crater Lake of Kusatsu-Shirane
volcano (Japan), Front. Earth Sci., 9, 741742, doi:10.3389/feart.2021.741742

Yaguchi, M., T. Ohba, Y. Hirayama and N. Numanami, 2022, Volcanic ash from the June 17,

1962 eruption of VYakedake volcano: stereomicroscopic, XRD, and water—-soluble

- 209 -



components analyses, J. Disaster Res., 17, 257, doi:10.20965/jdr.2022.p0257.
AR, 2021, BELUOMK~ORBE—FROEKIZHA T—, ERLEMESN—AKRE
&Rk, 189, 21-25.
Yoshimura, S. and M. Nakagawa, 2021, Chlorine heterogeneity in volcanic glass as a
faithful record of silicic magma degassing, J. Geophys. Res. Solid Earth, 126,
e2020JB021195, 1-24, doi:10.1029/2020JB021195.

- 210 -



(A) 0-100 m depth

Northing (m)

—4000 -2000

Eastlng (m)

4000
3000
2000 -
1000
0
-1000 -1000
-2000 -2000
-3000 -3000
-4000 -4000

2000 4000 —4000-2000 O

2000 4000 —4000 -2000

Easting (m)

(C) 300-600 m depth

Eastlng (m)

ZESHBLRE S THE

(B) 100-300 m depth

(D) 600-1000 m depth

4000
3000
2000
1000

- 7

0

1. =2 B0t
HT TV A FILRVELNE &

5 10 15 20
magnetization intensity model (A/m)

A (R RZHBENET [BEE S
KT =, ANVT T

PIT 9 W R ME 2 7R

FEFRNERIC K 5 XL

e

Effusion
o 1 qm R
- uing Mg & sota
=g -
H 5 L Himawan-8 thermal anomaly (R1.66 '. fhhertimch |
os i
E g
% 10 =X ]
£ )

Nighttime 1
i
:
J .
i
]

ok
Mov  Dec | Jn  Feb Ma Ax May  dn A Aw Sept Ot

1

‘éi Topograghic meifod using ALOS-2 data

550

E a

Mo Doc | Jm  Feb  Mar  Ap  May Jn M kg Ses Ot

SOMPS 8 TROPOMI

50, mass (1)
- 8 8 B o

.

Nmﬂ-c.lmt‘lbuxwmvm.ndmhﬂou

(7)

2. fREFIEBRIC KL D02 EOBN (R KFEHE AT R
KB EOFRZ L, a OFEDY 851.6um/ > ROBEE, b ALOS-2M {2 & 5 K
Ba AW THIBNFEICTHE LR, d B
2 & D TR A AR R i R,

(7)
EORERE KAL, ¢ [FUH
D kiaDFEE, e
(A£) : ALOS-2[E {1 & ) 5
(v)

AT
¢ L7o ORI O HERS
WEKHER O F &b LK BRELE BT 5T T L,

(ALATRIE
lﬂﬂ

()

- 211 -

2000 4000 —4000 -2000 2000 4000
Easllng (m)
25
ERI_07])
Stage 1 Stage 2 Stage 3
Duration 198 days 38 days 24days.
Type of activitiy Etusive Explosivo. Phevato-magmat
Main products Lava Pyrociastics and lava Ash
High Vary High
Ettusion rate [ ;dw" 2 T
Very low
u::u‘ — 100 %
HW’::::I‘EM “ﬁuiﬁ.&.—-’ I -
Hany =il
Discharge of 50, °! [ !
Discoloted-seawater area
[ R R N
e e

ﬁ Supply of the volasle-rich magma from the deeper part

BE& B ERI_07])

(2



S

X 3. "R bikFHHFREEE CER LERZ[BRER S TIT_02])
Wl B bIREFERE Y — R TR T A EIRT,

- 212 -



137°35'24"

137°35'42" 137°36'00"

36°35'06"
36°34'48"
km
0. 01 02
C

N

[

Obs. Cal. (2 cm)

4. KYEREIT I H20164F £ 20204E OBM. LIzkt4 5 E F&EH) (

K22 [FREE 5 TYM_02])

ETEEITRE (RITBIME, AIEFHEM) TrRahd, ¥ REERORGTIFIT ETEH
SHE SN E OAME CR#RA B 2R,

- 213 -



UD envelopes at northeast part of Sakurajima Average of 4 shots

. 20 ; + 4
(4-8Hz, 0.5s smoothing) ] *
] I 1 L 1 © R
© {
X060A - X078A Q { .
104 3 % L e S A R My -
~ {noise noise < ¢
] © |
s p= z | .
2 10° 5 S i I
B ] g i |
% & L B ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, P OUDR. SR L
> i3
(2] £ H L
E 102 f) .. .
\ = °e o L4
o * % .
o i SO 08 o YN SOON SO -
. % 5 oo @‘
10 : 5 W 8¢
0 20 40 60 80 e X
Lapse Time (s) "'
0 f T T
0 5 10 15 20

Relative Site Amplification Factor (Noise)

5. = — X - HEMEZ A CHEE LMty b g R o BIfR (ALK % K5 e 37
e Bk (R E 3 5 THK_08])

oo NLHERAEICS T 2R OBR SO =y e — 7 EE

Fo MRV A N EGE A CBRE 0 2 A XEEL HEHh 0 = — &)

- 214 -



I Decp VT

'8
[ 6
Eé ol ,WIH\,N,W
mo III IIIIIIl . l.'.ll II 'hll I‘l!|,|,|ll I-I “Ll
10 B shallow vT
8
6
4
. ,|n1,ll.,,|,.,,.1, /I T TR

- Gas emission event

150 - Eruption

100

50

0

I Rock-fall

20 ¢ f f 12/4%64‘5@

20

0 1 T . . —ly J ‘_Lll- )| pl .!.l . T o Il .1' . .
2020/01/01 2020/07/01 2021/01/01 2021/07/01 2022/01/01

6. A A KIIOKIIVEHEE O BRI AE RS S MK EIE (20204F ~20214F) (L 48 K % Bl 56w
e [R5 DPRIO6])

1EBH - O KSR, 2BH kISR, 3B H - VAR A~ b 4B
Ho:mgk, 5BH  HAMK, RRANT KRR 2RI,

BMSVO (+2.6 + 0.9 uGallyr)  S110 (+4.3 + 1.2 uGal/yr)

200 TR 200
G375 G705 (a) G375 G705 (b)
G534 G791 G534 G791

150 1 Geo5 G891 1G605 G891 [ 150
G680 G892 G680 G892

G1090 G1090

100

Gravity [uGal]

Gravity [uGal]

r 50

0 ¥ T T T T T T T T T T T T
1996 2000 2004 2008 2012 2016 2020 2006 2008 2010 2012 2014 2016 2018 2020 2022

Year + Month /12 Year + Month /12

0

X 7. BEXKLIZE T 2/t EHE (R FB Sk st i [FREE 5 DPRIOT])
R o~V INESSIZET 519984 ~20214- 0 & /) &1k
F o KRIEEAKOBETOEEICEBIT H20064E~20214FE 0 & &

- 215 -



I . .
ﬁﬁ ﬂ(E] ) izt
os |
a ‘r"‘"“: ;
& 06} o
5 .
= pr
E oal I:I .........
A FEIA O
o2 i Minamidake ——
- Showa -~
S-Lu-fm ..........
0o 02 0.4 06 0.8
False Positive Rate

8. MMEBEDOKFEANNT — ZIZx7 HROCH#E (Receiver Operating Characteristic curve)

FUR 2 MR AT E AT (BRI 50 ERI_21])

n. Minamidake: 41, Showa: 53, Surface: 356,
ey ()

il [iN[] [i]
i, )
Meramidake: 36, Show: 83, Surface: 316,

Numbor off Tacks

(3K

M AkD, BRAkD, ZOMOEBICBEWTHELEZEENRENLTWVS,

- 216 -





