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1.5 SAR FSMEMTIC & 2 EE D KILDHREBBER & 1RH S iz KIUTE R R E)

151 [ZL®IZ

2006 4% 1 7 26 HIZH-TTA B v MZ XD RFHE o 2 =065 LT bz FRSEIETE  (Advanced
Land Observing Satellite ; H A% 720 5] BUF, ALOS &V 9) 1X, HIRIfERR, Hs@lH], SEEkidiig, SR,
BefiPide 2 EHAYE LI HERBIIEIR T 5, B3R RIIERYFHE A3 90 27, M3 691.65 km (JRiH
_BZ8) ClHlF H UL 46 A CTd %, ALOS (Z1F2 DDt 2% (PRISM, AVNIR-11) & 1 DD~ A 7 w4 (PALSAR)
DR STV D,

PRISM (Panchromatic Remote-sensing Instrument for Stereo Mapping ; /3> 7 v~ v 7 SE{Rfil-z 4, LUK PRISM &
WD) 1L, HIERZ 2.5 m OFRETEIAIL, fREOETH IR LT, AR, BN, %GO 3 momitg A E
RACHFT 5 2 &N TE, ZHHOMAGEIZ LY SEEORIERERE7 /L (DSM : Digital Surface Model) DFERIZ
FIHEND, BE— NIZEMToOEY &Y, HEOETHMOEFA I (Cross-track direction) (I L TEREL T 51
INDELS DIA T 4 T RAHETH D, BUHINEIXE THROZDEEIX T0km, 3 HAHHE — ROLETL35km TH
Do

AVNIR-TI  (Advanced Visible and Near Infrared Radiometer Type 2 ; e H6E Al AT AR5+ 2 B, LUF AVNIR-I& W
9) 1%, ADEOS (Advanced Earth Observing Satellite ; HIERBUH 77 » b 7 4+ — LH i ; AL [HE0 ) (T
ST AVNIR O3 fRREZ BIZ M ESE/2 b DT, ", RN 4 SOBEIE T, FBEESOR R8T 2 2 &
T, HUSEINI 7R ST LB R RO TR 0 BE n EOPERLEAT 9. E T2, SRIE T TR HH44° DR A
T a4 BREE A L TERY, Ml SERROER D72 DITIEH S T2,

PALSAR (Phased Array type L-band Synthetic Aperture Radar ; 7 =— X R 7 L J7 L Xy RGO L—4—, LA
T PALSAR £ 9) 1%, FOERAID SAR #52TH 5 JERS-1 (Japanese Earth Resources Satellite-1 ; HIEREZEEE 5
£9 1 5) I SNT-ARBE D L—2 —OkgE - PEREZ M LS 72 b DT, mafEReBLlT — N0, BUHINE A T4
T % Z & TIRWBIANE 2 3 5BUHIE— N (Scan-SAR) 2SFIRETH 5, F7o, FEERIK & KR A 25525 T
BOED Z LD, MG DIRREZ IR D IREBINTE — FEEENS R SN TV D, BmldrED RV LS R,
HARD &5 IRV HIBIC W T H mREOHR IS FJRETH Y, b — L MEZE - T FURTIC L 5
HEE BB~ DA IMERFI HAILTWD (BIZIE, dE, 2006 /N, 2006), ZivETIZ, HUERFALTEENC
9 HEBALEMRH O B3N < O ST g (B, /N2y, 2003, Fukushima er al., 2008, Takada ef al., 2009
X° Ozawa et al., 2011 72 &),

KEGHIFEFTTIL, ALOS IZHEH ST\ D 2 b OB 2y, KIITEEhOE - Bllo U £ — by v
7OV — b LTHDPENT OV THREEZ A7 72, FFIZ PALSAR Al 7= SAR FUHMFHTIC X 5 M LB HIZ >
WAL A2 S DT EWNIEKILERL O 24T 5 & & b, R UFEEZ AW TAD KN OWN T BT 4217 -
7o (XL ZERS),

1.5.2 SAR FHRITDIRE

FEZR PO A SOV T, B (1999), AR - TRE (1999), Hanssen (2001) SCHUERFHAMIEHEE AT  HE
RAZES (2011) Z2EICREHSNTHWDA, DT, ERIZOWTHEIZER~S, TN W TdE~2
M2, SAR OFFELIOWCHN S,

SARIZ X B O JFERI X, # 2 DOFRIT S50 (azimuth & 5\ M3 along-track) {Z%} L CIEA T /517 (range & % \ & cross-track)
DOEREARRD T (line of sight : #i#R) OMIEANIKT LT~ A 7 0285425, ZOEZTHENS OREE E LT

P

a

65



KGRy 55 69+ 2013

5 L UBHEITR-TL D, ALOS T, Z0D X 9 2255 2 fAb#) 2000 [H] & U 5 B TR IR LIRS L, [F Uk Y ik
LBHETZELTWD, 29 LTHELNIZEEEFIZMBEEET 5 Z & C, SARICKVBIEShzT —Z M Efk L
7%, 728, SAR HEIEOIA D S I O SEHREIC B L, DRFED K E XiT azimuth 0 CIIFEOT T FEIC
B L, range FIANZIFAIBIRIC LB 5, ALOS OFEIZIE, @ BT — KT 70 km IU5 @ 10 m FEE O ZE[H]
IIRRER RO SAR NGO D, £z, ALOS IZBR 53 SAR Bl OGE 1L EEEE & H T OF M (range-doppler #1iH])
DFENOHRE T OBINITTE 2R, 61, BE(LT DBV A A ——, ¥y FUA T, 7T a—b
=V 7R EICRY, BRICORHPEL DD, HNFICGDEALFRT DG EITEICHERLETH D,

SAR HI{IIRIE L A CRILEND Z Ennd, Bie s 2 FEIICER S - mifgic o>\ C, Zh b2 kit %
ZENAMRETH Do SAR TN & 1X, 572 2 BIOEET — X IZOWTIEMRIES DY E1T o 72%, (HOZE
bzt & Th D,

Ap=Ap,, + A, +Ad,, +A4,.. (1)

FADOBEIZOWTIIRDEY TH D,

Ag,,  RESOHFIEBNC X DM (B8R .
A, : HIERBGED XA X HATHZE #0ER) .
Ag,,,  HITEREEIC L DA (M) .
A+ ZDRD A K,

FEROMATIZINTIE, (1) NTORLEEE DT, 2 BIOBHIRZIT 2 HEIE DA~ —BoHERR AL RN &5
JARBEENTND, ZDI2s), EREOHREBZGLEEIT (1) OFUE 1HAS, PIDOHIZHOWNT, BRET
DI Tod D Z & A6, ARE T, 7 — % OB EFL OB DU T, SIGMA-SAR fig##T >~ 7 I (Shimada,1999)
ZHEAL, BONIEROFRICOVTIZIGMT (Wessel and Smith, 1998) Zf#H L7,

1.5.3 SAR FHRITOHER

KNI RIEAR 2 Tl T — 2 28 L2 KITEB ORI X O 2 B & U CRIEEMMT 7 v —7 G8F,
KILWG) A FRL 18 4F 11 HICRRE L, KET L MSIATEOE NF M2 TEBR s as el saiifs 27—~ (1
£ 2 K INEE O FAM S OV KTEBN D2 B D L FWFFE e ] Al L, FHEELHE Lz BT, KIITEERHnE
2B DR T —Z ORI EOTAE - WFea £l LTz, KEMZEFT 61T, TALOS 7— 4 & Wt E k%o
=% 7], IPRISM ZFIH LI-ER O~ vy B 7L '=2 U 7 O 2B OVTRERL, ALOS 7 —# %
TR 24TV, ZOFHEICSIN LT, 736, AHGHITZ S WIEIEIER & U CBIAA SRS, AR 21 AFEE IS4 0 P B
L 7p otz Z IO, EBIFREIZ OV T S & 4 TALOS 7 —# & W e 2E OIG kLo HEZEE =4 U > 7|, TALOS
T =2 E AW REOIEKLOES Y y B 7 EE=2 ) 7] LER LGS LT, LN LR G, A 23 44
WIDIZEIR Y AT LOEIEIZ LW ALOS OEHIME L SNTZZ Linh, TR 24 FFEENBIET — A 77— 2 OFIH
b E LIRS 20T, 2072w, [GITHIEAIESKILERZFEE L L, [SAR & 7o KILITEBL M~
ORI/ L CREE S SO/ TR L, HIC [BYEE-OERISEIONE, "EHYTHAE ~OF|HH
) HEBEREEER L, ALOS 7 —# ZI5H L7 K ITEB OFHIi~OF| Iz OV TRET 21T o 72,

ARFETIE, FIC2RHHOT — 4 Z Uiz SAR FUHMLERIZ SV Tl %, ALOS/PALSAR Dfalf H AL, Seicik~7z
£91246 ATH LN, BRABIIHED A LT U AR EORBIC LY, X9 L b Mg Bl = & TR ST
T2, KEEFTCIE, HRBEISNIT—2 055, FHERICEBO KX\ W REDEMER (Bperp) ZHEMEICL,
BEZ 1km UNORTIZOWTHNT 21T o7, L LARBE, ZhBEDOSTIZEWNT S EEEC KRBT L 5 ¥
BEZ T REVED B HRER BIFET D, AMETIE, K2 okttt (LFE LA ET) 128105, HkryRHH
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DT NZOWTOFNTRERZ RS, 7288, KIAEENZHE S & DN ANAHZE R Sz —oHEEIc >V T, &
ONT-HBREEN B D ESIROHEE Z R AT, £z, BAOKILOFEFNZ SN TH WL DT R 2T 5,

1.5.4 EROFEXRIUEDIZE TS SAR FisfEHT

ENOIEKILEILIZEBT D SAR TR FAZOUW T, Fig1.5.1 (R, L TOAIEKINZOWTIEE L HT
FERERLTND, EORER, EONDKLNTOWTKINEENCE S & BbhofifizEns st shic, BT, Hoh
TR RICONWTC TR R M A R~ T,

TR UTEOPERE IR 2 km (AUTIZRW T, HRDBIE S0 FOMFHZENGRD Hiviz,

T © 62-2 KRIZHWT, RATRREIRIZED < TR OMAHZENRD b,

MRTL - [UTEESS R — A28, SRt R IS5 < M ORFZERRD b,

AR KABRLTE LK O EIIZIBNWT, fED D 05 H M OMFHZER RS bz,

BEL  RICKAEZICIBWT, R E RIS < HROMABZEDRD i,

LEERBI 87 RO, JHFTHICHER D BiE X025 I ONAZEDR TR DT,

PERE : ZFILUTEXR DIZBNT, AFTRICHIRD BIE 05 FIAONMAHZEN TR b,

=R WWTEA AT ZEIIZBWT, FED DI S H D5 T OMAHENRD bl

BREE S BRI S < HMONABZERRD BT, T ONAZETERESIO R EOFR R E Y K&
WZ Do,

JUEIL : BAILMHIICEW T, HED B XD IR OMARZENGED BT,

BRIl PEEDICIWT, RFTHRERICIED < HROMIAENRD b,

ENE - SERCHTLELIZ BT, JRETHICHIR D HiE 702 H I ONFZER RO iz,

T FREFDICERW T, HRD DR S5 R ONFZENTRD Hiviz,

BLAE « BOIRNCENT, RIS HFROMNAHZENRD bz,

Fok BHbE - BrEELICIW T, JRFTRYRETRISE S < O AENRD b,

155 FAEXKWUBDIZE T DM SAR FiSMRITHR
Fig. 1.5.1 {Z7R L7 KILEAD SAR THHERD 9 B, OMOKINIHOWTLLFD LB Y #2751,

2007/10/04-2010/08/27 km 2007/08/08-2010/07/01 km 2007/08/08-2010/07/01 km
1058 days oz 1058 days & 2 3 1058 days b 3 1}

s

145°06" 144°30" 1 144724 144°30°
Cro rack NSOW IncAngle 3797 x=0L6053 y: =0, 7RES Cross=Track NSOE Inc.Angle 383" L Fo Cross—Track NSOE fnc Angle 38.0F x=~{L6064 y=—0 1070 7=0.787%

FERBRELL, FEEE, XA EEE 7 bR T

Fig. 1.5.1 SAR interferograms around active volcanoes in Japan.
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2007/09/22-2010/05/15 km 2007/09/22-2010/0515 km 2007/08/13-2010/05/21 km
966 days 0 2 4 966 days 0o 2 4 1012 days i

a6l JANA METY

4354’ 00 1447068 144°06" 1
Crass~Track NSUW JacAngle 37.6° x=(L6012 y=~LI06] z=0.7920 Cross=Track NSOW IncAngle 37.3° x=(L5964 y=—~0L1052 z=0.7958

0B 35 PR

2007/08/12-2010/07/05 km 2007/09/27-2010/08/20 km 2007/09/16-2010/06/24 km
1058 days (R R 1058 days BT 1012 days PR

457128

45°08°

4318

142'36° 142" 142" 141712 14118’
Cross=Track NSOW Inc.Angle 369 x=0 5915 y=—0.NM3 =0.7995 Cross=Track NSOE hac Angle 386" x=-(0L6145 y=—0 1080 =0.7815

KEW TRE FERLW

km km
2007/09/15-2010/08/08 __ km 2007/08/18-2010/04110 =L 2007/08/15-2010/08/08
1058 days TRE R | ¥s 0o 2 4 ays B

41724

141°18' 14124 141°30" 14112 18 L1k
—6023 y=—0. 1064 z=0.79]2

141
Cross=Track NSOW IncAngle 37.1° x=0. 5938 y=—(0NME =07978 Croxy-Track NSOE IncAngle 37.7° 1=

ANl - BRSEE BREE LEZ2S

141712

1417
Cross—Track NSOW lac Angle 37.5° x=0.6000 y=-01059 :=0.7929

Fig. 1.5.1 (Continued)
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2007/09/04-2010/09/12 km 2007/10/20-2010/09/12 km
1104 days 0 2 4 1058 days 0 2 4

42°54°

42748}

v il of JATA MET)
140°42° 140748 140°54"
Cross—Track NSOE IncAngle 37.9° r=—0.6046 y=—0.J067 7=0.78904

FEEl

140°36° 140°42°
Cross-Track NSOE IncAngle 37.5° x=—(.590 y=—0.1058 7=0.7934

—+O

140°48' 140°54"
Crass=Track NSUE IncAngle 37.8° x=-(L6034 y=—0 1065 z=0.7903

BB

2007/07/20-2010/06/12 km 2007/09/09-2010/06/17 km
o

2007/09/15-2010/06/23 __ km —
1012 days = 1058 days 0 2 4 1012 days 0o 1 2

41742

40°48"

140°36" 140"
Cross=Track NSOW IncAngle 38.5° r=(L6132 y=—0,1083 =0.7524

JtieEsn o &

2007/07/24-2010/06/16 km
Wssdas g5

4524

45718

14848 148°54
Crass—Track NSOE IncAngle 37.2° x=—0.508 y=—0 1050 =0.7970

EHERE

45718

dinta of JAXA | M r| 417279l

141°06' 141712
Cross—Track NSOE IncAngle 382 xr=—(.6087 y=—0.1076 7=0.786]

Al EEXE

139°21° 1
Cross—Track NSOE IncAngle 385 r=—06128 y=—0.1086 7=0.7528

2007/10/12-2010/09/04 km 2007/10/12-2010/09/04 km
1058 days a4 1058 days oz |

45706

45'00

147

48 147°54°
Croxs—Track NSOE IncAngle 37.3° x=—0,5072 y=—01053 =0.7951

&t

748" 147754 148°00
Cross—Track NSUE IncAngle 37.2° x=—(L5958 y=—0L{05] =0, 7962

fEEIEE, /NEEALL, REEBEL

Fig. 1.5.1 (Continued)
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2007/09/29-2010/08/22 km 2007/07117-2010/06/09 km
e wds i

44°48

147°00° 146708 1
Crass—Track NSOW facAngle 37.0° x=(0, 5931 y=—0L i35 7=07983 Cross—Track NSOE Inc.Angle 36,9 r=-0.5906 y=—0.J043 =0.8002

1 14
Cross—Track NSOW IncAngle 36.9° x=0.5911 y=—00042 z=0.708

RIEFAIZEE NJ)LE LA JVILLE

2007/09/01-2010/06/09 km 2007/09/18-2010/06/26 km 2007/09/18-2010/06/26 km
1012 days "B R 1012 days R 1012 days R T

145°48' 145724 145°30° 1
Cross—Track NSOE IncAngle 36,9 x=—(.5909 y=—0 i3 7=0.5000 Cross—Track KSOE Inc.Angle 36.5° r=—{0.5863 y=—0.J035 =0.8035

RHE A= ;A

146712 146718
Cross—Track NSOE IncAngle 37.0F r=-0,5922 y=—0.1M5 =0.79%0

2007/09/04-2010/07/28 _km 2007/08/06-2010/06/29  _km__ 2007/09/15-2010/08/08 _km
1058 days T R 1058 days 0 1058 days 'RERE.

41718° |

a1z

141700 141°06 141712
Crass=Track NSUE IacAngle 7.7 1=~ (L6009 y=—0L1066 =0, 7907

2 E=p 1T J\ERHEL

41°00

40112 140718 140°24' 140748’ 140°54 1
Crass—Track NSUE IncAngle 36.6° t=—0,5576 y=—0.104] =0.8024 Cross=Track NSOW Inc.Angle 371" x=0,5046 y=—(0.0052 7=0.7971

Fig. 1.5.1 (Continued)
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2007/09/15-2010/08/08
058 d

2006/05/21-2009/11/29
1288 d.

b gFJANA, MET)

1 140°54' 141°00°
Crass-Track NSOW fac.Angle 37.0° 1=0.5925 y=—{L 149 7=0.7

+H0E

140°42° 140748
Cross-Track NSIW lacAngle 46,67 x=(L7180 y=—0L1124 =0.6869

MEBEL

2007/10/14-2010/09/06 km

2007/07/14-2010/07/22 _ km
1104 days TR

140742 54'
Crass—Track NSOW Inc.Angle 38.2° x=0,6091 y=—0.1080 7=0.7557

MEE T E

140°54" 1°08'
Crass—Track NSOW Inc.Angle 37.7° r=0.6027 y=—0 W69 7=, 7908

aFI

2008/06/23-2010/05/14 km
690 days 0 2 4

2008/06/23-2010/05/14 km

Faw data ol JAXA MET)

14042 140°48° 40°54° 140°38' 140°42 40°48'
Crass—Track NSOE IncAngle 3.9 1=-0,5912 y=—0.1050 =0 79% Crovs=Track NSOE fncAngle 36.6° x=—0.5870 y=—0 13 =0.5028

EEL 15F

Fig. 1.5.1  (Continued)
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1 1058 days 0 2 4

690 days 0 2 4

140748 140754
Crass-Track NSIW hac.Angle 46.4° x=(.7155 y=—01120 z=0.6896

J\IEF

2007/09/09-2010/08/02 km
1058 days sy

140°00° 140°06"
Croxs—Track NSOE IncAngle 37.9° r=—0.6044 y=—0 1073 £=0. 780

Sl

2007/09/09-2010/09/17 km
1104 days )

140°06" 140°12'
Cross—Track NSOE IncAngle 37.9° x=—(L60M5 y=—01074 7=0.7893
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2007/10/25-2010/11/02 km 2007/09/15-2010/08/08 km 2007/09/15-2010/08/08 km
1104 days R T 1058 days b 1058 days 'R T

ALOS raw it of JAXA | METI

140112 140718 140°24°
Cross—Track NSUW Joc.Angle 76,9 x=0,5906 y=—01052 z=0.500]

BEWL HEIL REARIL

140724 140°30° 140712’ 140718
Cross—Track NSOE IncAngle 384° r=—0.6111 y=-0.1086 =0.7541 Cross—Track NSOW bec Angle 37.1° x=il. 5932 y=—0.0057 =0,7981

2007/11/11-2010/10/04 km 2007/10/13-2010/10/21 km
1058 days R T 1104 days R T

140700 140°08° 140712 139°30 139°38' 13912 13918 139°24'
Crovgs=Track NSOW IncAngle 37.4° xail 5086 yu (L1066 7m0l 7939 Cross—Track NSOE Inc Angle 37.0F 1=-0,5922 y=—0.0055 =0.7088 Cross—Track NSOE IncAngle 374° x=—0.5980 y=—0.1067 z=(.7944

2L AR B84 &

km km
ol e 2007i09/26-2010007104 50, 2007/10/02-2010/10110 _km
ays 0 g days 0D 2 4 1104 days TR

3700

3700’

54

' 139 139730
). 5965 y=—0.0064 7=0.7955

139 139°24
Cross=Track NSIW Inc.Angle 37.4° x=. 5076 y=—0, 1066 7=0.7947

MBEE S Ba1RL

139°42 1
Cross—Track NSOE IncAngle 37.7

139°54 140°00"
Croxs—Track NSOE IncAngle 37.9° x=—(L6050 y=—0. 080 7=0, 7858

Fig. 1.5.1 (Continued)
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2007/10/02-201010/10 km
1 —

2007/10/19-2010/10/27 km
104 days (T 1104

days 0 2 4

s ALOS raw clata o JAXA | METH

139°24 139°30' 139°36 1 139112 139718 138748 138°54'
Cross-Track NSUW FacAngle 36,3 x={L5835 y=—0L104] z=0.8054 Crass-Track NSOE Fnc Angle 36,9 1=-0.5911 y=—{01055 z=0.79%97 Cross—Track NSUW Joc.Angle 37,17 x=0,5%44 y=—0.1061 z=0.7972

CELENIT FRYEIL eI
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1058 days (BE D 1104 days (BE T 1104 days BT
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Cross—Track NSOW facAngle 35,07 x=0.6063 y=—0.1082 z=0.7878
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FimpEL

Fig. 1.5.1 (Continued)
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7Rl FERENLEF FERE

54' 00 139°06 139°00 139°06' 139712
Crass—Track NSOW focAngle 374" x=(0, 5952 y=—-01073 7=0.7942 Cross—Track NSOW IucAngle 37.0F x=0.5627 y=—0.0063 =0, 7954

Fig. 1.5.1 (Continued)

74



SRWIZE RS B 695 2013

2007/09/15-2010/05/08 km 2007/12115-2010/08/07
966 days 01'-=—=2 days 966 d
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Fig. 1.5.1  (Continued)
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Fig. 1.5.2 SAR interferograms around Tokachidake. Dates and orbits are shown on each image. Symbols in the
SAR interferograms: orange circles, red circle and blue circles represent the GPS observation station of
JMA, GSI and GSH, respectively.
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Fig. 1.5.3 SAR interferograms around the O-ana crater of Azumayama. Dates and orbits are shown on each
image.
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Fig. 1.5.4 SAR interferograms from before and after the eruption of Kirishimayama. Upper images are from
ascending orbits and lower images are from descending orbits; orange circles, red circle, blue circles and
black circles represent the GPS observation station of JMA, GSI, NIED and ERI, respectively. Time spans
represented by each image are shown in the timeline.

Lat : 31.9319° I Lat : 31.9271°
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Fig. 1.5.5 SAR interferograms of Kirishimayama modeled using MaGCAP-V software; (left) 12 February 2008 to
20 November 2010 and (right) 20 November 2010 to 20 February 2011. Symbols: same as Fig. 1.5.4.
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Fig. 1.5.6 SAR interferograms from before and after the February 2008 eruption of Tungurahua, Ecuador.
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Fig. 1.5.7 2.5-dimensional displacement images of Tungurahua (left figure is quasi-eastward and right figure is
quasi-upward) and displacement vectors along profiles 1-3 in the right figure.
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Fig. 1.5.8 SAR interferograms for volcanoes in southern Iceland (white triangles) generated from ALOS/PALSAR
data. Interferograms A—C are from image pairs acquired before the eruption, D—G are from image pairs
that span the eruption and H is from an image pair acquired after the eruption.
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Fig. 1.5.9 SAR interferograms for Eyjafjallajokull, Iceland, modeled using MaGCAP-V software. Images in the top
row are derived from interferograms for 25 December 2007 to 1 April 2010, and images in the bottom row
are derived from interferograms for 6 January 2008 to 13 April 2010. A and F show resampling points
(small magenta circles). B and G show fringe patterns predicted by a Mogi-type point source from Fig.
1.5.9 Aand F, respectively. C and H show error distribution vectors; white crosses in black circles indicate
pressure source points. D and | show fringe patterns predicted under the assumption of an Okada-type
opening source fitted to Fig. 1.5.9 A and F, respectively. E and J show error distribution vectors; pink
rectangles indicate opening source points. Thick solid lines show the area masked in the
phase-unwrapped images.
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Table 1.5.1 Estimated intrusion volumes associated with the April 2010 eruption of Eyjafjallajokull volcano.

Volume i i
Event year Model Depth 3 Opening Locatl?n from reference
(km) (m’) (m) summit crater

2010 Mogi 6.3 6.5x107 - east 6 km . i o

Ando (2011; this paper, estimated using Fig. 1.5.8-D)
2010 Sill 6.2 3.8x10° 067 east 5 km
2010 Mogi 4.4 4.5%x107 - east 6 km i o

Ando (2011; this paper, estimated using Fig. 1.5.8-E)
2010 Sill 5.3 3.8x107 1.41 east 4 km

K&Tpotz, ZORE, INEMTE B> TRl EMEH Uiz~ 7~ 25l LKRZRR & 70 0, ZHUChE S M
EER8km ETEAL, I—r v " FEOHZEEDOETICEN D R EDORE RENE LT, £, HRE
JETEENC LY, EERK D EL ORI AT 2 2 & BRI e o Te, T D720, [EFERTCIE, KITEENC
{5 IS EY DR & B IIZ SAR THEAEHT 152 F - fifiT 21T o 72, Z OFEIC DWW TIEZRRE Q01D 12T 5 23,
Z 2T, KRR BRI ST SAR T — AT K 2 M AR EhRS F & ERIE IR (Mogi, 1958) K& OV /WRIE /i (Okada,
1985) #ARE L72 MaGCAP-V |2 L HJEIEFHR ORGSR % Fig.1.5.8 XU Fig.1.5.9 & Tablel.5.1 |{Z7R7,

1.5.6.3 Nyamuragira X (2> IJREHFE)
7 7V A TR BIEF R KIUD—DTdH % Nyamuragira K I[LITHT 7 U J MFER PEEIIALE L TV D = o THEROTE
KITHD, WEIZIZERN 2km OANLT IRFEELTEY, ZHE TIOE 2 LEEINEEAZEREYIEL TV
(Simkin et.al., 1994) , Smithsonian weekly reports (Z JAUE, T TIE, 1996 412 A 1 HH»H 5 HEIZNT T, KUY,
2010 4E 1 H 2 B/ 5 27 BIZHNT THEKIFENOFEERD K > T D, RS TIE, AIEIZ- OV TIL JERS-1/SAR %, %
FIZ2U TUX ALOS/PALSAR D7 —# % U T SIGMA-SAR (Shimada, 1999) Z{# -~ CgHT&1T->7-, ZHHAOHI
IZ SRTM3 (NASA, 2006) ZfEf L, 7> 7 v &2 Z7AERZIE Ghiglia and Pritt (1998) 2R L7727 v 7T L&A
L, 7v7 v TRHCE 2 AT HT T — 2OV i mod-unwrap (B, 2010) ZfEH L7z,
01996 4 12 A DHEKIZDUNT
MECK AL 1996 42 10 A 19 A& 1997 4 4 A 13 HICidg ST —# % T SAR T 217 - 72
(Fig.1.5.10 £[X), £ DfER, AUO LA L E LIz TS 6, £ ONARZITERISE-S < H K 30 cm
BETH Tz, £72, SAR FUMITLHOMBEE THOILD 2t — L AEBIZOWT, EARIERORT LK
DT (1997542 H 28 HE 199744 13 H) OfERZHET 5 &, T CF b v im0 O AL ED
SAHANZ D> T, THEOEWZ Y 725 S 7= (Fig.1.5.10 £K), ZAUTEKIZHE 9 I ERoOENR &% 2 5
N, WEDES%Z 3m SRE L7288 (Kasahara eral,, 1991), iBZFEOMEKICHE D Eamg R L IFIEF U 43.7x10°
m MR L72 & A S v,
02010 4 1 H OMEKIZHOUWNT
MR O~ & L CAEATHE 1 2009 45 12 H 17 B & 201042 A 1 H, FE{TH#LIE : 2008 454 A 13 A & 2010
H3H4H, WAEORT & UTIATHNE : 2010422 H 1 H & 201045 H 4 H, FA{THLE : 20104E3 H 4 H &
2010 4F 4 J 19 HIZOWT, SAR TN 21T-7- (Fig.1.5.11), TORE, IWTHOMEAOLEZ L E LT
WRADMG BT, ALOS OS5A3AM THE & O THE D D OfEFTHE 033 5 b 2 & 5D, Fujiwara et al. (2000)
TRENTZ 2.5 T 21T o 72 (Fig.1.5.12), TORER, 5 ONIAAHZET S A 7 DB ANZ RS 5 Mk 258 ©
BB ENhoTlm, £z, Bl E RO FEEZANT, 2 b — L2 ABE ORI K A %ATEH T 42.6x10° m’
&R DA 1-5-13), 1996 4F 12 A RFOMEKIEE & [FIFLEE OME H B & HEE Sz,
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Fig. 1.5.10 SAR interferogram for Nyamuragira volcano, Democratic Republic of the Congo, spanning the
eruption of December 1996. The differential coherence image on the right indicates the area of lava flows;
color assignments are blue-green for before and after the eruption and red for after the eruption.

2009/12/17-2010/02/01 2008/04/13-2010/03/04
46 days 690 days
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=1"18' - -1718" -
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Analysis by MBYTrom

29°12' 2012
Cross=Track N78E Inc.Angle 37.00 x=-0.5881 y==0.1257 :=0.7989 Cross=Track N78W Inc.Angle 37.5° x=0.5956 y==0.1273 z=0.793]
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Far Near

Fig. 1.5.11 SAR interferograms for Nyamuragira spanning the eruption of January 2010 from the ascending orbit
(left) and descending orbit (right).
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Fig. 1.5.12 2.5-dimensional displacement images of Nyamuragira (left figure is quasi-eastward and center figure
is quasi-upward) and displacement vectors along profiles 1-9 in the center figure.

Fig. 1.5.13 Differential coherence images of Nyamuragira representing the eruption of January 2010; color
assignments are blue-green for before and after the eruption and red for after the eruption.

)

Fig. 1.5.14 SAR interferograms for Nyamuragira modeled using MaGCAP-V software. The left figure spans the
eruption of December 1996 and the center and right figures (ascending and descending orbits,
respectively) span the eruption of January 2010.
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Table 1.5.2 Estimated intrusion volumes associated with the December 1998
and January 2010 eruptions of Nyamuragira volcano.

. . . Vol .
Eruption Model Latitude Longitude Depth o 113me Opening reference
(yyyy.mm) (deg) (deg) (km) (m’) (m)
Sill -1.392 29.194 1 1.68x10° 3.5 , o
1998.12 Estimated using Fig. 1.5.10
Mogi -1.416 29.193 1 5.00x10° -
Sill -1.427 29.208 0.8 1.65%10° 2.5 ) ) )
2010.1 Estimated using Fig. 1.5.11
Mogi -1.417 29.203 0.9 6.00x10° -
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