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(lower) History of site maintenance.
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Fig.1 (upper) Site location map of the GNSS continuous observation network around Sakurajima Volcano;
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Fig.2-2 (upper) Time series of baseline length by continuous GNSS observation around Sakurajima Volcano.
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(middle) Site location map; (lower) History of site maintenance.
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Fig.2-2 Results of continuous GNSS observation around Sakurajima Volcano; Time series of relative height (left)

January 2013 to August 2017, (right) from August 2016 to August 2017.

- 415 -

B



H128%5

(

KILVE K TS S S
MM A DHFREE OKF:358)
HAERAR2017/05/16~2017/05/25[F3: I #EAE]
e B EARA - 2017/08/16~2017/08/25 [R3: 52 2]
N 950485 960714 /
oy EREAD X r ZUD . /
32° 00’ 948096 MBI A r 9400#%5
%0 021086 tet
1508 950181 " [
e prmRE !
% 950486 ‘
AN oS RSP B2 us 021887 N |
L ,j - @i 2 960715 \
b 970837 SEEE <
i 950482 ;g
gmsss 021089 #Bh 021088
//“‘\’,f Y ]
95 488 . ;
60719 950489
960776 R BRI 950483 3
ERaBY LB
) ! f/"\:NS 960720 N 0zieg0
\ %ng}‘i _JEEE ¥
P211
. 5%
31° 30 16 ;1 ;
) 942004 :
927” R ﬂ A 960\7 EE ) i3 ¥
N}QL 21091 =K\, \ E10 é,/
\ L -
) 1
g 021092 \ = W2
o 206 ~ EL
L\?’ g;‘,‘é"gs )\3&1 ; 021093 <
Gy 490 ‘ T
— oM M
w4 uj‘é (Pr* g
ey c
9{5;);!1[ /f'/ .
- cm
Ve \/" E—
L
130° 007 130° 307 131° 007 131° 30
Y¢ EER: 58 (970836) [+ IR
LN DGR B (KT 146)
HAEHRRT 1 2016/08/16~2016/08/25[F3: 4L fR]
LEER3ART - 2017,/08/16~2017/08/25[R3 : s R AZ]
L"\{ 950485 960714 /
. ERBAD » AU /
o 129082 ~
32° 00 %Jlgﬁ S MBHILA - ozgse ?ﬁ"ﬁs
149083 950481 {
)or . AMBERIL2 BR ¥
) 970835 960718 {
%;5} Bim  EzE s504gs 2%‘:2“7 N i
J ‘ Py 2 960715
i \ bAe ey 950482 BiEE \*
L\ 970836 ¢ E og{gs
g i 021089 ~ R i
g%ﬁ v éom * 5
960776 950489 950483 A
BEBIL /’ B8 &j}omam 21090 [T Y
| ¢ /7 w0 N, 4o
960721, BERS 2 [N 211
| B3V VY M
. ‘ reel P
31° 30 1091 e A
3 ] \ 942004 —— ¥ )
9%377 l ¢ 2K ERE V4 484 \er
5%‘5!\,/ \ \ ¢ B ﬂ/
&y o2z \ e amz
4,/,2] EA / B
<
“ahoost— < i /{ N _‘gafféﬁ
i s (THZH
N ) J
95049 )
3 -
4/\YIFN// Tem
jﬂ/‘ EEERE  BFFICLDF T LY FERE
130° 00 130° 30 1317 007 1317 307
EtihER

¢ BER: M (970836)
% 3-1 X FEEIUNHEFIZ381F 5 GNSS Bl D AEEB <7 kLK
(FB: 201745 H~20174E8 H., TE: : 2016 4£8 ~2017 48 H)

L.
Fig.3-1 Horizontal displacements of GNSS stations around Southern Kyushu

(upper) from May 2017 to August 2017, (lower) from August 2016 to August 2017
B

- 416 -



KILPE KRS RS SH128%

RERIDOMGREE KF: 37 A)

L HARG 1 2017/05/16~2017/05/25[F3: S48 7]
HLEHAR 1 2017/08/16~2017/08/25[R3: 4R AR ]

¥
021089
EN
<
31° 407 960776
EREL
960719
0 950489
5 BREEL
! X
960720
[N = RE2
“~
31° 308 Eggh
1em
—
130° 30° 130° 40’ 130° 50
Yo BEER: 5 (970836) B+ IR - KRF
BRERILOMBEE (KT 14)
HAERART 1 2016/08/16~2016/08/25[F3: R AZ]
HEE AR 2017/08/16~2017/08/25 [R3 : E #R 7]
by
021089
A
v
31° 407 960776
ER B
950489
R L
960721
ERES3
31° 30’
Tcm
—
130° 30° 130° 40’ 130° 50
Yo BB 5k (970836) B - KR

7532 B D DT IEE R « SKBT GNSS BLI AR DR A FRNTIC K DK FEEE~ 2 FvIX
(B 201745 H~2017 428 H, TBt: 2016 428 H~2017 48 H)
Fig.3-2 Horizontal displacements by combined analyzing system of GEONET and JMA stations around Sakurajima
Volcano; (upper) from May 2017 to August 2017, (lower) from August 2016 to August 2017.

B

- 417 -



KILPE KRS RS SH128%

MERIOMBRES(LT:37A)

HAEHART: 2017/05/16~2017/05/25[F3: B4 ]
HeEEAR : 2017/08/16~2017/08/25 [R3: E R AZ]

B 1
)
021089
-IN
31° 40 960776
FEIR S ARLL
+
950489
R BiEl
161218
BRE1A
31° 30 1
Tem
—_—
130° 30 130° 40° 130° 50°
o EERHERE (970836) Ei IR - [REKT
EEDOMBREE (LT 16)
HAEHRT . 2016/08/16~2016/08/25[F3 . R #2AZ]
He 4 HARS : 2017/08/16~2017/08/25 [R3 : & #R 2]
021089
EA
31° 40 960776
BRSAL
.
950489
ERBEL
31° 30
Tem
D
130° 30 130° 40 130° 50
Y BER 5K (970836) EL#hER - KET

%5 3-3 B D O BYE R« KT GNSS B O G ITIC K 2 B T E#E~Z hriK
(BB : 201745 A~2017 %8 A, TEt: 2016 4-8 A~20174-8 H)
Fig.3-3 Vertical displacements by combined analyzing system of GEONET and JMA stations around Sakurajima
Volcano; (upper) from May 2017 to August 2017, (lower) from August 2016 to August 2017.
Ry

- 418 -



KUK PRGN H51287%

7 7T [

+(a) 2016/07/06-2017/06/21 b§‘£017/03/15 2017/06/21

By

)

o

0 1.2 % ae 0 ;,,Mzkm

L S—— ; ; :
TRl Analysis by«ESI| from ALOS-Zyaw data of . - Analysns bysGSI from ALOSZraw data o
B ey, BEBD bite]
(RS, B ) (. W ) (k. Eﬁl) .m ma)
e LB
-2 -9 -6 -3 0 3 6§ 9 12 -12
i WE—ILRBBRHT PO L (LR (on) ml—&&unxmmzml [cm]
(c)é, 16/06/13-2017/08/21 17/06/12-2017/08/21 |
z 2 Zmamsse

7

| IS E—
w e Analysis by*GS| from ALOS - Analysis by GSI fronfALOS-2 raw datafof JAXA

BN

& DL
(fEid. ®m) ] [N E§ (EE W@ ) CRRR, @@ )
| | @ zeeeens g |
42 9 6 3 0 9 12 O ELHERELUSNOGCNSSEHAIA p o % 3 o S e
ﬁl—i&&ﬁﬂfiﬁﬂ)!ﬁl [cm] WE—BRBSEOLELE (om)

HR  ERNE REMRE - EEEAR - ERER

FAK 7205 25 ) PALSAR-21C & 2 B4 837 Hhlsk o> fiR A s 5
Fig.4 Interferometric analysis of SAR acquired by ALOS-2 PALSAR-2 around Sakurajima Volcano.

L

- 419 -



KILPE KRS RS SH128%

F1ER 72V H 25 PALSAR-2IZ X 2 84 5 8320 Hiulsk oo bt oD 58 o 1%

Table 1. Analysis parameter of SAR acquired by ALOS-2 PALSAR-2 around Sakurajima Volcano.

(a) (b) () (d)
REHA ALOS-2 ALOS-2 ALOS-2 ALOS-2
2016/07/06 | 2017/03/15|2016/06/13 | 2017/06/12
A O 2017/06/21|2017/06/21|2017/08/21 |2017/08/21
AR 0:18 B 0:18t& 12:19 k8 12:19 L&
(350 EIFS) | (98 BIRS) | (434 AIRT) | (70 BFS)

WMELTAR| db4T k1T 1T AT
BB AR a A A Fo
ERIE-p - U-u u-u U-u U-u
ASHAFID)| 41.4° 41.4° 36.4° 36.4°
R HH HH HH HH
EEEEE | +76m +146 m -149m -216m
*U: S MERECM)E— K

- 420 -



KILPE KRS RS SH128%

EDXRARY —ADAIE EFFEEL
BSRMKED 1 >/ \— 3 R

[ ]
31°50' 1 950486
[ ]
A, 021089
BT / Ff T
( @AY/ —22
o am ® \
31°40' 1 960776 , \
(1881 960719 7
- e G se3 | e
EARY—21 7+ , /950489
{ 1884 o JBB6 ®960720 )
j (’L. .:: 882 "//
Y1880%g @ 54882
, 96072171885 )
31°30" § @ 1S
( 960722 10 km
| ‘_ﬁ\
y r \\\ -
130°20' 130°30' 130°40' 130°50' 131°00'
ARV — X1 AV —A2
‘ 80
14 ) \
PRk Y| oy e
12 63 . 6 3 Vel
x10m 601 x10 m /
- /
10 5 -
8 /JJ - 40
30
20
4
/ 0 /f
2
r/"’ 0 A 017E8RBEET
0 V |

2002 2004 2006 2008 2010 2012

ARV —A1: B 31.603° £2EF 130.656° ZE  Skm
EARY — A2 $BEE 31.670° £ 130.709° FE 10km
VEFEEQADRTEIC I SEHIMER

%5

-10 - -
2014 2016 2018 2002 2004 2006 2008 2010 2012 2014 2016 2018

WK AFA > 3= 2 Y OTHEIZ K DB OLBRO RFZALHEE - K Y — R 2 D& RE

(EB  HEEIT AW 2B ORR) ORLE LR Y —ZADOALE (B |
TBE, HEE ST TRR Y — ZRFE ORI - BESE T,
TEA, HEE SRR Y — A ORI - IR A VT T IRER)

Fig.5 Estimation of the volume change of Mogi-source around Sakurajima Volcano by the time dependent inversion

method, assuming two Mogi sources; (upper) distribution of GNSS observation sites (red dots) used for the

inversion and Mogi-sources (black circles), (lower left) Time series of estimated volume, Mogi-source under the

summit of Sakurajima volcano, (lower right) Time series of estimated volume, Mogi-source under the Aira

caldera.

- 421 -



KILPE KRS RS SH128%

1 SR OE A R DOEZERY] (BA) EETHREAE (FR)
REBKFED A >IN\ —=2 3>

010])
0.05 -
0.00 -
—0.051

—0.10

—0.15

0104
0.05 |
0.00 1
—0051

—0.10

—0.15

BEEF960776 EW,NS,UDIXERFG, @ik, L FZES BERAIEHRNTNS
*BFRELSDRTEICKDEIHEEZH
2015/8/15M 5 A VB ADEENIFNT LS
2016FREAMEDEEIFRN TS

% 6-1 HETE S TR Y — 2T K 2 MBS AR B FHRME (GRFERR) & BLIE (FLR) D ELig
Fig.6-1 Comparison of calculated deformation from the estimated Mogi-source (red lines) and observed deformation
(black dots).

- 422 -



85

12

%

et

PP vt

STE1E ()

Ry (B &

+
=
RERM&TED 1 IN—T 3>

B

b
~

B

| =R D EER

‘
~
1

S EDER

008 2010 2012 2014 2016 2018

2

20710 2012 2014 2016 2018

2008

2002 2004 2006

2002 2004 2006 2008 2010 2012 2014 2016 2018

2002 2004 2006

2002 2004 2006 2008 2010 2012 2014 2016 2018

2002 2004 2006 2008 2010 2012 2014 2016 2018

2002 2004 2006 2008 2010 2012 2014 2016 2018

2002 2004 2006 2008 2010 2012 2014 2016 2018

AR IEFRLN TS

2002 2004 2006 2008 2010 2012 2014 2016 2018

madt, £ TEE

3EW)
)

UDId 3R,

’

EW, NS

EIE F960776

IFBIERE I
I3BR

/

*BFEEQDRTFICK

2015/8/15DR A%

WTW%

BAD

2016 FREAMBOEEIFRL TS

HEE S oA Y — x|

Fig.6-2 Comparison of calculated deformation from the estimated Mogi-source (red lines) and observed deformation

FHRUE GRIERR) & BLHNE GRS O Hig

Gi

& % HR AL B

-
—

% 6-2 X

(black dots).

B

- 423 -



KUK T AR S 51285

e SEDRELIDHRZS) (BUAIE: BEFTEE BDLEER)

7KF
‘ &
317504 2013/1/1 K
» -2017/8/25
A
~
o | ( RN
31°40' -
o :
/,) PR /
/ -
VA
o4 pi
31°30'- e [§N _) fﬁ j
> E A 2"’ ]
\ ™ cm
| x | \ | b
130720’ 130°30' 130°40' 130°50' 131°00'
T
| |
31°50'{ 2013/1/1-2017/8/25
+
Y
/ <+ ™
31°40' ‘ \ ﬂ\ -
/ s
- . /
AT S
é, f;\ﬂ( S
)
31°30' [g'” T f2em [
\ _
IL \\ \\ B R
| | | | 1
130°20' 130°30" 130°40' 130°50" 131°00"

BT HEE SRR Y — AT K D MR EhE AR () & BLNE () o ki

Fig.7 Comparison of calculated deformation from the estimated Mogi-source (white) and observed deformation
(black).
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