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Fig.1-1 (upper) Site location map of the GNSS continuous observation network around Kirishima Volcano;(middle)

History of site maintenance; (lower) Time series of baseline length from November 2018 to November 2023.
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Fig.1-2 (upper) Site location map of the GNSS continuous observation network around Kirishima Volcano; (lower)

Time series of baseline length from November 2018 to November 2023.
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Fig.1-3 (upper) Site location map of the continuous GNSS observation network around Kirishima Volcano;

(lower) Time series of baseline length of continuous GNSS observation from January 1997 to October 2022.
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(upper) from October 2018 to February 2019, (lower) from January 2018 to February 2019.

- 516 -



KILME K FRLEAS S 8 133 5
(R EOIAE]

BEND
I ——— T

-y | -ﬂ !
WE—HRARF ARG E [on]

‘%-x Axpp
(HE. ¥ (B, &)
© EL#ER GNSS BEA
-2 9 6 3 0 3 6 i
+# RS D GNSS WR—EHEASADREE (o] i) BRSO RER (en]
O R B ” BRRERE FENE (EREEOUERE) - BYERE - RHEED
(@) (b)
HER ALOS-2 | ALOS-2
2018/1210|2018M1217
2019/04/01 [ 2019/05/20
RE B 12119 L& 13:07
(112 BR) | (154 B

WEETAR| Wi i1

EEEHAR a =
B Uy U-u
A5t 355 53.2°
[P HH HH

EEEHE | +670m | -192m
1 B REEamE— K

[BEELDHEAR]

i —t

;tmguxeussnm . i ' —- | ]1

ELEREUSD GNSS AR
u—aanmml

BIng
(ABE. B& )

(ke fm 5 & B —_— )
- I- e LISt GNSS
l ! 1:'1 -|z—l_-a I

42 9 6 3 0 3
WME—RBRH ARG R (on]

WE—RERBHOOREE R [on]

MR BRSO R R (o]

R HERBE FENE - REERE - ERER
(@) (b) (c) (d)

HER ALOS-2 | ALOS-2 | ALOS-2 | ALOS-2
2019/03/04 | 2019/05/17 | 2019/08/19 | 2019/05/20
2019/08/19 | 2019/11/01 | 2019/11/11 | 2019/11/18
BABS "0k | 01218 | 12198 | 1307
(168 ARA) | (168 BFA) | (84 BFE) | (182 BRY)
ElRes kel kel

HWEETSR| @i
BB ' a k=1 E

B u-u u-u U-u u-u

At 35.5° 3247 35.5° 52.8°
R HH HH HH HH

EEERE [ -451m -82m -84m +262m

Uz W ROy — — e RRRSEDE LR [cn] l—!&ﬂﬂﬂﬂ)lml [m]
HRHERBE NUEAE - BEEKE - BHER

[FREDIERR]
J i

(B, W)

(ﬂ:ﬂ !ﬁ)

"

ﬂz

WE—HRNRAPORER (on)
HRHERLE OUERE - ERERE - AHER

ME—HRNEHAOE TR (cn]

WE—SRARBEOL & (o]

- 517 -



WR—ERNRSEORLE (o]

KIME R FAGER S 565 133 5

UARLOHEAE]

3¢ wxNE B _,  &xmd
N-10M [§ 8 (R, HE) (X, # )

-3
WR—RBRHEOTER (o]

s 0 912
RIS RRREAOELL (en] WE—ERRRAAOTER [on]

© ELMIER GNSS BAIR O E+MIEELISO GNSS BRA

O BRSO GNSS AR

(a) (b) (c)

WES ALOS-2 | ALOS-2 | ALOS-2

2019/06/19 | 2019/11/11 |2019/12/04
2019/12/04 | 2020/03/02 | 2020/03/11
BREF " o9 | 1210@ | 019

(168 BRS) | (112 BRY) | (98 BN

WEEITERE| T T EXsd
BRI E a a a
WA u-u u-u U-U
AStf 42.9° 355" 42.9°
[P HH HH HH

FEEHK | +326m | +624m | -186m
U BABREQRm)E—F

R HERDR REHR - FRERE - BRHER

B EEND
(. EA) &8 T

L B 2

0 3
WE—RRNASZEORL R [on]
R MERNE KUERR - ERERR - EHER

UAEokAE]

bield :
=8 cH {

-2 9 6 3 03
WE— e RRRAAOE R [on)

30 3 6
MB—HBNRSAOXL & (on]

)
HRE—IERARSAORL R [on]
R ERBE ALERR - RRERE - ERER

ZEIL
- 518 -



KIEEK P RERS 20 55 133 5
GREEOTA

(32020703/0272020/06/05

B)/2020/03T2020/0677

i&'J( lﬂ‘ﬂ‘é

5 s
( HE. lﬂ) (lsﬂ?é!l | (li"#f;i) (R M) (L. B )
2 4 % 3 u : 42 9 8 3 0 3 [T -|! -1 ‘o:_ ! ]]Jz
e :suaﬁmwlmnuﬂ WE—HHMRTAOTLR [on] WR—EMIRSEOEL R (on]
(0)/2020/06/08-2020/08/174% -84 =) ] (a) (b) (© (€)/2020/06//08:2020/08/{1172
Al WEH ALOS-2 | ALOS-2 | ALOS-2

2020/03/02 | 2020/03/11 | 2020/06/08
2020/06/08 | 2020/06/17 | 2020/08/17

WARE | T500E | 0n9E | 12198
©8E[) | ©sBm) | @omm)
GEEGAN|  @n e s
E®E) =00 =@
U-u U-u u-u
355° 429° 3557
HH i HA

FEEHE | -587Tm +129m +137m
* U RAMREGmE-F

© HELHIEBGNSSTRH

S O ElLHEEE L A D GNSSERN T

[ D — )

Nl

WE—HRMASAOTLE (on]

8 b R - BRI - BHER -
WE—HREASEOEER (on]

[FitrE o AR]
(2020/06717-2021)03/10)

((2)/2020/11709:2021/03/01

WEDD

&LN Ch L

(RERA) T (AR,

(N
WE—HRRBFAOELE (on]

<7 -8 6 -3 0 3
WE— SRR ED KR on]

(a) (b) (©)
=] ALOS2 | ALOS2 ALOS-2
2020/11/09 | 2020/06/17 | 2020/05/15
3 2021/03/01 | 2021/03/10 | 2021/05/14
BARS | "0 0:1948 01218

(11281) | (668H) | 3648M)
HWEETAN |7 4T 4T
BikasAn A(@E) A HED
BHE—F u-u u-u U-u
AGifH 355° 429° 32.1°
fiwi HH HH HH
FEHERE +173m +82m -227m

* U BHRAEGmE—F

O Bl O GNSSTER
B3 BENG

|-

HR GG R - BREERE - EHER 5 K
MR BB ODRILR (on]

S 4 0 8 & 0
WE—SRRREHOLE (o]

RE—RRBRSAOELR (on] RN E DR (on]

NG
e

(O | -

(NP —— N ()

(b)/2020/03//141-2020/06/17:

0
ME-HXWRHAOLLE [on]

(b)/2020/06/17-2021/03/10

WE— R OEAE [on]

R HEBBE ALEFE - BRIERE - 52N

E Ll



KIME R FAGER S 565 133 5

(()}2020/08/2152024//0872 058 @ (@)2021/112/01-2022/03/09 (@
. ot 7 WEH ALOS-2 i G HWESH ALOS-2
g 2020/08/21 2021/12/01
2021/08/20 B 2022/03/09
A 0:1/1@{ R 0:1968
(3648 ) (988 )

WELGAR| AT
BREHAE| B

HEETAR 4T
BREHAN|  HCR)

BlE—F | i
A 32.1° 429°
[ HH HH

FUERE + 50m
* U BSRmEGRM)E—F

FHEHRE | +107m
*OH: afkiElem)E—F

O EEHERE LA DGNSSTEH T G EhyE LA OGNSSE 5T

> f 7 ide]
i | .|

WS G B - BRSO - R R HEBEFAOLME (on) HE BB IO - RELRE - AR ER EERERRARORLE (o)

[Fi & oEAR] [FE L D IEAR] GrtrEOmLAR] [F s L DI RE]

R MR A LB - BB - RER TR L ALERM - B - fAREN

()R 021/08]2 0502 2/08/00 IR ¥ @

wWE# ALOS-2
2021/08/20
2022/08/19
0:114E
(3648 )
mEtaAm|  d4T
BEREAAE| BHE)
e — F* H-H
AR 32.1°
(23 HH
FEERE +49m
* H:EaMiElEm) E— 1

BHAR

O EEHIEBLSA O GNSSER AT

e = e S E] 3
WE MG AR - BRI - EHER HEBRRRA MOL L [on]

FritEoiiAR] [FE Lo AR]

& MBI AL ERR - BRELKE - ARER

E Ll

- 520 -



KIME R FAGER S 565 133 5
(G L o AE]

3E5C EEDE

(M8, FE ) (€78 1)
-] - L
HR IR g;lfgg&;’. fERER o @iﬂhgﬁ“ﬁ;zzzzg;?: - R R Tu:giﬁ-ﬂ ;’;%E]@ - EHER o MEEJ;;?;:;SZ;%? -
A E Dk AR]
(@)/2032]03/09°2020)12]14 @) (b)
S HWEH& ALOS-2 ALOS-2
2022/03/09 | 2022/09/30
. 2022/12/14 | 2023/02/03
N 0:1/91;25/ 0:1/2@/
(2808F) | (1268
HEETHR 64T JeiT
BBy A(E) H(E)
BlE—F u-u U-u
AHA 42.9° 32.1°
R HH HH
EEEEE -152m +8m
i —— (B * U EnEREGmMIE—F

[ |-

E 2 9 % -3 0 3 8 ]
WE—RFASFAOLTE (on] WE—RRIRRAEOL{E [on]

HE HERER ALERR - BEEAR - ERER

(B L DinAR]
(Bf005a5a 56335

i Xy
(w2 #P) (7. @)

¢ 5 @

B

E-RRRUS EOLOR (o) AE-EERRARORN (o0 T AR AORLE [ R REAOL G (o)
R - BRI - AR EE O B+ HEEELS OGNSSTELA = HE HEREBR MLEFRR - REERE - ARER O EHHEELS OGNSR =
[EriE oinAE]
()P E PP L (EPlirhaias I D = =
X ; / / HWEE ALOS-2 ALOS-2

2023-06-05 | 2022-12-14
! 2023-11-06 | 2023-11-29

HARE |\ T h0m | o10m

(1548 /) | (3508)

HEETAR BT kAT
BRENAA| &) )

RAE—F* U-u U-u
A41E 355° 42.9°

LT HH HH

: EFOEHRE | -338m +144m
(e > (5 xm) U B REECME—F
WE— RIS AORLE on] : ﬁﬁ:—n‘aanm;mm: (e}

HE ERBE AUEFE - BRZERE - EHER

%3 (7205 2 95| PALSAR-2 (2 & 2% 75 By 111 i) Htsgl o> figt e it S
Fig.3 SAR Interferograms of ALOS-2 PALSAR-2 around Kirishima Volcano.

- 521 -

E Ll



LR HIEEE i - BYERE - EHER

KIME R FAGER S 565 133 5

m 2023% 1

TFHRSARERRIIEATEE - SBASE

N
-1

-

F4X

(cm)

fi2% | ALOS-2
2015-02-09
RIEN 50231106
(319287
WMEETAR AT
BRRBSAE|  H(A)
WHE—F u
N 355°
R HH
F— 58 59
FHETHR | 323

U BAEECMmE—F
© EHHEEGNSSEN =
O EHHERLUADOGNSSER =

WEC o WEHS

AT B\ELS
N 8
1 -3 1]
' e nﬁimxﬁlﬂ)iﬁlﬁ&[cmlﬁi]
HETAABTRES [WE] T

solb ...l o b

(:mmfﬁ)f

2016—01 201?—01

[72U 5 2 5] PALSAR-2 |

2 & D% LA s D R SR AT R

201801 201901 202001 202101 202201 202301
#=A-B - CliH I 2BEHRERTADELDERS

Fig.4 Time-Series Interferometric SAR of ALOS-2 PALSAR-2 around Kirishima Volcano.

- 522 -

E Ll



KIME R FAGER S 565 133 5

BEOERAKRY —ADME & EEEL
REERED A 2 /\— 3
2023F ¥ D SR

} {g e
g ‘..F 4
v,

: IIV,»J\[

7%802 2006 2010 2014 2018 2022

BARY — A HRE 31.94 2 13083 FE 7.6km
"EFRESORTHFICLIEBIBHES

%5 5-1 REIKAEA = a  OFHEIC K 2 5 U OB ER O R L HEE
(BB HEEICHWBIE (FR) . EKILOAME (R=f) &BARY —ADNE (FH).
TBE  HEE ST RR Y — ARFE O IERIZEAL)
Fig.5-1 Estimation of the volume change of Mogi-source around Kirishima Volcano by the time dependent inversion
method; (upper and middle) distribution of GNSS observation sites (blue circle) and active volcanoes (red
triangle) used for the inversion and Mogi-source (black circle), (lower) Time series of estimated volume of

Mogi-source. Fh1L
- 523 -



133 5

2

A
pay

KL T A
DERR R DFE

TBRIE(FHR)

o

BRFI(ER) &

I

3]

A

BEEMKIZEDA /IN—2 3

4 4 | ] | 1 | ] 4
o~ o~ o~
o o &K Sty
~ ~NLUw ] N
2
B (N e, JE—.
o ob-—-F——F—— - o
=~ =~ ; : ~
o o —-%—— — il =
™~ o~ _ e ™
) of--—-%__®__ _ -——dw
— s =
o B e s - o
~ ~ ] ~
o~ ~Np-——— o~
= B R e =
(] (s [l R VR RO R S AT PR VRIS W SR ™~
© obk-———-———— 0
=] =] =]
{ e Fro7T - —— ———7 B=
~ [ [ SO Sk R L R oy s i B s ~
<+ o e R <
o =1 N ©
= an|8 |||||||||||||||| =l
™~ 2|J|||W ||||| %.|w ||||| (o]
1] —
o w o 88 9
58 B 8 o9 o
o - | | | |
(] (]
o o
& =~
o o
() [
o o
™~ ™~
w0 w0
s —
o =)
= ~
™~ ™~
o =
™~ ™~
IIIIIIIIIIIIIIIIII ©oF-----—-—-———————Joopb---——-——--———dw
=] o =
||||||||||||||||||| = e L e
|||||||||||||||||| O sy e e S e e S IR e et s e e s = i 1N,
||||||||||||||||||| e e
1 A S S S
Y —— e e ] Fer s ———— - ————— — —— ] Frete s —————————— - — —— F =
e e e e ~lees ] ~jee o ] ~
== w9 ~r——= - N v g
T [WE} .I_ N} — Lt —
o n o 8L n 9 on o 48 v g "R RN
588 538389 53589
| | | | | | | | | |

ElIEF970836.EW NS, UDIFEA. Fdt. ETRBNAEAMMDISRNTNS.

*BFRECSODRTFICK H2EHNIRHIEFEH

- 524 -



133 5

LT KT A 2

FERPI(EA) & EHRAE(FRAR)

DERAI R DEER

N

Bk EDA 2 IN\—= 3

2008 2012 2016 2020 2024

2004

2024

2020

2016

EEfE970836.EW NS, UDIZ A, madt. LETZESNFEERIIEERNTNS.

*BIEESDRTEIC L HTHIRESH

- 525 -



TEIE(FRER)

o

133 5

RR7(BA) &

R

2

A
pay

IS T A
DER B R DEE

J

P

~

N

Bk ED A ~/I\—2 5

2020

2008 2012 2016 2020 2024

2004

TR (IR & BLIME (R o bk

2024
- 526 -

G

2020

& % HhR A H)

2016

ElEfF970836.EW NS, UDIFERA. mgdt. L TEENAMMIEERNTLNS.

*BFREILDRTFI

-
(-

£ SEHIIHIEEH

|

HEE S8R Y — R

Fig.5-2 Comparison of calculated deformation from the estimated Mogi-source (red lines) and observed deformation

(black dots).

¥ 5-2 X



BELOEIOMRES) (BAME (B) LHAEER) OER)
7K
2020-1-1/2024-1-12

T P

32°00 b B

i lcm - > cal
af - ™ _’
31°45' P obs
/_J\/U’\—\U 20 km J 1cm
gLb L
|
130°30" 131°00"

2020-1-1/2024-1-12

32700} ] -

AL
4 T
Tﬁ1 cm
31745
A | obs cal
~ Al )
|

130730 131700

% 5-3 HEE SRR Y — R K 2 MR AR B E AR (F) & BLIAE (B2 o b
Fig.5-3 Comparison of calculated deformation from the estimated Mogi-source (white) and observed deformation

(black)

ZEIL
- 527 -



