KILIME KT S

=

109 &

MZuvs) ITEYRAShE=-ZEELUHFRELTRXOOMEEL

BELUBBURDOHMBEENIZ DT

The geomorphic change of the Summit Crater and the ground deformation
around Shinmoe-dake, Kirishima Volcano, Revealed by ALOS Data
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Tablel. PALSAR data used in this study

Orbit Off-nadir
B B Path Frame Date and Time (UTC) Mode Memo
(A:AE1T, D:FEAT) angle
PALSAR—A 424 620 2010.11.20 13:45 34.3° FBD  Fig.1-®
428 620 2011.01.27 13:53 43.4° FBS  Fig.1-Q
420 630 2011.01.29 13:35 21.5° FBS  Fig.1-®
431 610 2011.02.01 13:59 47.8° FBS  Fig.1-®
423 630 2011.02.03 13:42 30.8° FBS  Fig.1-®
426 620 2011.02.08 13:48 38.8° FBS  Fig.1-®
421 630 2011.02.15 13:37 25.8° FBS  Fig.1-@
432 610 2011.02.18 14:00 50.0° FBS  Fig.1-®
424 620 2011.02.20 13:43 34.3° FBS  Fig.1-®
427 620 2011.02.25 13:50 41.5° FBS  Fig.1-(0
422 630 2011.03.04 13:39 28.8° FBS  Fig.1-QD
428 620 2011.03.14 13:51 43.4° FBS  Fig.1-®
420 630 2011.03.16 13:34 23.1° PLR  Fig.1-®
431 610 2011.03.19 13:58 47.8° FBS  Fig.1-@®
424 620 2011.04.07 13:42 34.3° FBS  Fig.1-®
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2980 2011.01.18
2980 2011.01.30
2970 2011.02.04
2990 2011.02.06
2970 2011.02.09
2980 2011.02.11
2990 2011.02.18
2990 2011.02.23
2980 2011.02.28
2980 2011.03.05
2990 2011.03.07
2980 2011.03.12
2980 2011.03.17
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2980 2011.03.29
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2980 2011.04.20
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Fig.2-@
Fig.2-®
Fig.2-®
Fig.2-@
Fig.2-®
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Fig.2-@
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Fig.2-1
Fig.2-®
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Fig.2-Q)
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E2K AHMETHEEALLE AVNIR-2 & PRISM T7—4

Table2. AVNIR-2 and PRISM data used in this study

Sensor Path Frame Date and Time (UTC) Pointing angle Sun Angle Elevation Memo

AVNIR-2 83 2960
2008.03.28 02:05 0.0° 56.0° Fig.3-D

PRISM 83 2955

AVNIR-2 83 2960
2008.11.13 02:06 0.0° 39.0° Fig.3-@

PRISM 83 2955
AVNIR-2 90 2940 2011.01.31 02:19 +27.0° 38.0° Fig.3-®
AVNIR-2 74 2980 2011.02.04 01:45 -31.0° 36.0° Fig.3-@
AVNIR-2 93 2940 2011.02.05 02:25 +35.0° 40.0° Fig.3-®
AVNIR-2 85 2950 2011.02.07 02:08 +10.0° 39.0° Fig.3-®

AVNIR-2 83 2960
2011.02.19 02:04 0.0° 42.0° Fig.3-@

PRISM 83 2955
AVNIR-2 78 2970 2011.02.26 01:53 -18.0° 43.0° Fig.3-®
AVNIR-2 84 2960 2011.03.08 02:05 +6.0° 48.0° Fig.3-©®
AVNIR-2 76 2970 2011.03.10 01:48 -25.0° 47.0° Fig.3-40
AVNIR-2 95 2930 2011.03.11 02:29 +40.0° 52.0° Fig.3-@
AVNIR-2 98 2920 2011.03.16 02:35 +44.0° 54.0° Fig.3-@
AVNIR-2 71 2980 2011.03.17 01:38 -38.0° 48.0° Fig.3-@®
AVNIR-2 90 2940 2011.03.18 02:18 +28.0° 53.0° Fig.3-1®
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AVNIR-2 88 2950 2011.03.30 02:13 +20.0° 58.0° Fig.3-®
AVNIR-2 83 2960
2011.04.06 02:03 0.0° 59.0° Fig.3-(0
PRISM 83 2955
AVNIR-2 94 2930 2011.04.09 02:26 +38.0° 63.0° Fig.3-0D
AVNIR-2 86 2950 2011.04.11 02:09 +14.0° 62.0° Fig.3-@®
AVNIR-2 97 2930 2011.04.14 02:32 +44.0° 65.0° Fig.3-09
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Mogi, K. (1958) : Relations between the eruptions of various volcanoes and the deformations

of the ground surfaces around them. Bull Earthquake Res Inst., 36, 99-134.
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2011.03.16 (23.1°) 2011.03.19 (47.8°) 2011.04.07 (34.3°)
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B OFIER LICxHnT 5, K TOH v aNOBFIIA T FT 4 THERT, F7F7 4 T H L
BRERE T & L— Z RS T & ORI OAEEZE®RT 5.
Fig.1 SAR amplitude images in the ascending orbit by ALOS/PALSAR

Numbers indicate PALSAR data in Tablel. Numbers in parentheses indicate the off-nadir angle. The

off-nadir angle indicates between the nadir direction from satellite and the slant range direction.
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Fig.2 SAR amplitude images in the descending orbit by ALOS/PALSAR

Numbers indicate PALSAR data in Tablel. Numbers in parentheses indicate the off-nadir angle. The

off-nadir angle indicates between the nadir direction from satellite and the slant range direction.
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Soom—  11:26ST 11:09JST

(c) JAXA (c) JAXA

2011.04.09 (+38.0° )  2011.04.11 (+14.0° )  2011.04.14 (+44.0° )
%3 ALOS/AVNIR-2 33 J UN PRISM (T & 2 B ARATRE R
B O#FIER 2 1CxnT 5, ERHTOH vy aNOBFIIRA T 4 v T % RS, RA VT 4 v 7
RTINS EAT T 2 R OMRE T b OMAKE (AWNIR-2 TIHiR K44 ) 2E%RT 5, 2B,
FWRIL T +— VAT T —TRRLTND,
Fig.3 SAR amplitude images in the descending orbit by ALOS/PALSAR
Numbers indicate AVNIR-2 and PRISM data in Table2. Numbers in parentheses indicate the pointing angle.
The pointing angle of AVNIR-2 has from -44.0 to +44.0 degree. Each images are a false color composite of
AVNIR-2 bands 4, 3, and 2.
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Fig.4-2 SAR interferograms generated from the ALOS/PALSAR before and after the eruption in late
January (®:Ascending orbit, @:Descending orbit)

2011/01/27-2011/03/14 km 2011/01/30-2011/03/17 km
46 days e 46 days e

) U0

\‘ i) 2 UD
32°00"- - 32°00"
SETTAM G R Fie ETPAI 2 W
- /. mEws > / o mESE
B F i T . BR B B A L
r / I_J:Fiu\
i) EBYK 2
WHE  mri i) 1
31°48' 31°48'
) EAN i) #R I ) EA Hh) #RIK
Bperp=0.594 km | Analysis by MRl from ALGS raw dala of JAXA I MET) Bperp=0.322 km | Analysis by MRlirom ALOS raw dala oriAXAT MET
130°48' 1 ) 130°48' 131°00'
Cross=Track NSIE Inc.Angle 48.9° x=—0.7438 y=—0.1186 :=0.6578 Cross—Track NSOW [neAngle 42.9° x=0.6704 y=-0.1149 z=0.733]

- 187 -



317°48'

317°48'

46 days

range

B BRK LB

) A
Bperp=0

KIT1| Analysis by MBI from ALOS raw daiif of JAXA  MET

130°48' 1
Cross—Track N82E Inc.Angle 55.1° x=-0.8115 y=-0.1194 z=0.572]

2011/02/20-2011/04/07 km
46 days mEas

i) 20
BEE FHMUE
HrRE

range =
: B EFA

i) F
fh) RSPE

G =1
Hh) &Rk 2

Wl |
£

it

= T

H)EX

Bperp=0.534 km

Hh) EB YK

Analysis by MRl from ALOS raw data of JAXA | MET]

130°48' 1
Cross—Track NSOE Inc.Angle 37.9" x=—0.6043 y=—0.109] z=0.7893

317°48'

- 188 -

31°48'4

2011/02/09-2011/03/27
46 days
) VD
BREE IRLIAE =
HIF
&RRIFT e

YRSFR
ih) B

BEFE

)82

I

T EE 2,
Brme U

——

ih) 5L

Analysis by MBI from ALOS raw data of JAXA/ METI

130°48' 1
Cross=Track N7OW Ine.Angle 23,20 x=0,3867 y=-0.0785 :=0.9189

2011/02/23-2011/04/10 km
46 days mEas

) 2 D
=) % HIF %ﬁ%ﬁ

Bh) 75 B

ith) 44

#h) EEA

Bperp=0.068 km

Analysis by MAI from ALDS raw, Idnhl';! JANA T METI
- ;

130°48' 1
Crass=Track NSIW Inc.Angle 52,90 x=(,7882 y=~0.1188 z=0.6039




2011/02/28-2011/04/15 km 2011/03/05-2011/04/20 km
46 days e 46 days e
) 2T A e
azimuth BEE FALIE E)VEFLE 7 azimuth BEE N
32'00 - D QI b ) : i ZA ) 3% 5 L ERRIFT
HIAE /
A / ) B &7, B EFE
A g =R B) 5 B L PR
i e IR TEL e G
) Ehi# 2 i) ZRigh 2
¢ ih) W E
fEnith
31°48' 31°48'
o) EEA ) #RE ) £ A ) ERisk
Bperp=0. 165 km | Analysis5y MRl ALSS i dala of ;nxa_.- METI Bperp=0.478 km [ Analysis 6§ MRl fomn ALSS v data'of JAKA T MET
130°48' 1 ) 130°48' 1 )
Cross—Track NSIW Inc.Angle 45,9 x=0.7081 y=-0,1167 :=0.6964 Cross=Track NSOW Inc.Angle 37.1° x=0.5940 y=-0,1073 :=0.7973
oL cosimssimn Y s B
Far Near

#4-3X ALOS/PALSARIZ X5 1 A FHEXKEIZIKIT 5 SAR THMITER (BQO® : iT#E. @D
®@ : FEfTEE)

Fig.4-3 SAR interferograms generated from the ALOS/PALSAR after the eruption in late January (®®®
@:Ascending orbit, ®®I®:Descending orbit)

- 189 -



KL TRIES SR 26 109 &

190.7 130.8 130.9 131.0 111 KW : FHWL
Bperp : -0.094 [km]
Cross-Track : N79. 7E
Inc-Angle : 37.9°
x=-0. 6048, y=-0.1096, z=0. 7888
MEETHR
X HARE
2008. 2.12-2010.11. 20
FHSARZETH & [m]
0. 0590
g 0.0472
U Epmges
03 0.0118 Lat:31.9319°
=
= 0.0000 Lon : 130. 8358°
=-0.0118 Dep 6. 1Tkm
£ 00236
= (i
ul . . = 0 0354 AV 6. 2x10%m
E 5 s !-o. 0472
=-0.0590
mEs - {Eth
X 5.0
B ! B [k Analysis by MRI from ALOS raw data of JAXA [ METI

HE5-1K HRREAREZRE LIcE R IUFREE KNI T 5 EIRHEE
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Fig.5-1 Pressure Source of point calculated for Fig.4-1-1 of InSAR result

According to SAR interferogram generated from the ALOS/PALSAR before the eruption, and when a Mogi-type
point source was assumed, the estimated volume of inflation was about 6.2 X 10°m’ at 6 km depth by MaGCAP-V
(K.Fukui et.al.,2010).
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Fig.5-2 Pressure Source of point calculated for Fig.4-2-3 of InSAR result

According to SAR interferogram generated from the ALOS/PALSAR before and after the eruption, and when a
Mogi-type point source was assumed, the estimated volume of deflation was about 1.2 X 10'm’ at 7 km depth by

MaGCAP-V (K.Fukui et.al.,2010).
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