KEAge S % 78 5 2017

F4F WL 2B CLYBASn-AzEDLAKER"
IV Ground deformation and lava effusion at Nishinoshima observed using ALOS-2/PALSAR-2**
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2014 45 A 24 RIS BTHE L 2 =008 H RiIF o - BEEEINEIRERE 2 5 (7206 2 5 (ALOS-2) I,

[72uv6) (ALOS) Ok L LT, SEEIRDUESR, RANECE, Bl EREE%EOZ BFIARERESh T

L HERBLIIETE Ch 5. SR ALOS 73 2 DYt v & Ak 0 L—4— (Synthetic Aperture Radar ; SAR) CH§
R SIVTW=DIZHF L, ALOS-2 1L SAR IZFHE L7 R TH Y, H#ilShiz SAR £1¥H ALOS IZHATHfiFRES
BUAIFTREREIR S S L S 7= @itERE~ A« 7 v jii& o ¥ PALSAR-2 (Phased Array-type L-band Synthetic Aperture Radar type
2) ZHAWVTU A, PALSAR-2 A LTWAH LNV KR (12GHz) #OEKIE, EWIEEORE b AROHIE: & 5%
it U CHiR I £ CRET 2700, #FRPRABNT 20158 L Tn5. 512, ALOS-2 1% ALOS IZH~_THIZ DL
EHEOENL TR, at—L b (AT HomSE2FA Lz SAR FUMRITIZOWTIE, 5[t & M8 dhgliic
FEFTERD 72 FiEE UTERB IR S LT 5.

2013 4E 11 A 20 H, ftE - /NEFGER O ZEORH 200 m (LI B C, ¥ B AR KL O FRZTIC X 0 g
JIEBIHERR ST (RBT,2013 5 M BORZST,2013). K9 1 22A%%I21E, HEZ2EHE (CLF, [BEZEEMES) L4
ALTWD Z EMNERESN (22T, 2013), #2014 45 1 HIZiE, 300~600 ton/day O BRI O H 23 1 B
KON K 2 REGT OB THERR SAL 5 72 EIGF 72 KIS B kGE L. 2% b, a4, Hil
AOFEROTLRN 22 SN TV, 201545 11 H 17 BO T h 7 SPEKLBRITHER SR TORV. FREZRN S, Ak
IEERY WD ALOS-2 12 L 28UHIT — 2137208, fEfT D RIF RO EBLHIZ87- 2014 45 8 A LI, EEoBLHIT
— RIZ X 283 I Sz, REGMFTEATCIE, RGBT & ENIHFFEBIRE NF M2 TR s HAE JAXA) 23%iE L
T D DKILTEBY O R K OVEL TG B ORI B9 2 2 RIFTE ) DOEICEED &,  KILIME KT EEE 2 ORI AT 7
N—7" GEFR KL WG) BRHETHZBELO SAR 7—# Z# AF L, —HOKINEENZIIT DR T —F O 217
STDT, THNHDRERIZHOWTLLFIZIE 5.
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A L7=7—21%, +XTKILWG 55 AUIG-2 (ALOS User Interface Gateway) % i U CAFL7=. AFL7=T
—H1%, 20144E8 H 9 HMDH 20164E7 H 22 HO LUV 1.1 T—4 53 > — &ML, [ENEAFFERRRIE ARG SRl
FARBFZERT O/ NBFR I X0 BIZE S 72 RINC (Ozawaetal., 2016) % W CHAL OTHEZ T 72, %Y
(2, L= —EBROFITIZIBNTIE, SAR 7 v 7 T OBYER IR 5 ANy 7V ) A ZDEET D, ZD /AKX
PRI S D FIEOOE DI VT Ny JABC LD a3 T A M EOFERSH DN, T ORI ZE/M S fREE DR
PEZRES . ARRITCIE, DRFREAMEER Sm FREEIC /2 D XD ICK R AIZBIT DV v V BERE LT, F£72, TR
BT 2 bR AT 572018, BIOFETHR LI T — 2 BB L 72 5703, AT CIEE LHIEERR OHATE s
C1-No.448, 453, 458, 462 Z ABHAIREEN G UCEH L7 (E-HPEpE, 2016) .

4.3 fEER
431 GEEBRIC L DR

SAR SEFEEERIY, FEDXEMIZ AT THRE S~ A 7 ol Ok TREBEE 2GR L L2 b D Th D, %ITH
ELIREE &1L, ~A 7 mIEDWRDIIZD, MG ~DO NG, REHE, FERREDENILY, HRIZE->TS

* Rk A (MEREEMIEE)  ** Shinobu Ando
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B OWELE R LIZLOTH Y, BIEORK H I EE2AHR-CHATE CIL, MOSRFHELDE O, LVHL N
SREERAGOND. —F, RGO TRHEOKE S T, 38V ETRELE R D RER & L TRV IR A3 15
oD, BLEnn, W EICH HEER ORISR OBIIIZ OV TIE, SAR BEEEORSRINAZTINH Z LI2L D, ZoHR
ZHRET D 2 LAAHETH Y, 2011 FEOFE B ICFIRE K OBIZIE, KA EDEROBIL L 7a o7 (27, 2013).
Fig. 4.1 IZ, ALOS-2/PALSAR-2 THRE SN 7-1.2 BE0ICIIT 5 SAR S 2R LT-. %% OfRfs B &L O S
%% Table4.1 IR d. ZAUZ KU, —&8, OOMMEZRBEEIGR S & 57203, BEHIROILRITARLHLRIRIZ OV TEE
MUCHIFET 2 2 LN CTE, LT ICRSRIIBITIRIL A FEdi 3 2. 2014 45 8 A, Bk KIZFIZH B . Tdh o 7223,
9 AICIFERF AN E D o7, 512 12 AT TIEl~ER L7ed &, 2015 4F 3 AT O~ etk &
PER L7z, Z0%iE, 4 AD 6 AT CTREARBNCIZR L, LR, R EoBROIRRIIHR TX /e /eol
Fig. 4.2 \CAGREEEIE ) O F I U - PRI O RERINE A7~ 7. ZAUT LAuUE, ALOS-2/PALSAR-2 |2 K 2 #1HIH3 B
PRSI 2014 4 8 H A FMEL L7355, 2014 4 12 ARIZIFN 1.7 %, 2015 43 A#IDIZITH 1.8 1%, 201546 AR
IR 2 (5 TR L, ZRUABIIM N 88038 % b O OBEIRZEL L TN ENShoT-. —5 T, 201543
H LI, i@ iE T SN TWAH AR Y h T A bE— ROMEIEAE GRA -« fth,2006) % FV 7= R B ik
B (Fig.4.3) IZL4UZ, 20154F 6 AMD 10 AIZHT T, kAR Z R OICE TOREZEHEREE TE 5 2 L0 b,
DI &b ZOHITIL, ~ 7~ Ol EOMFRE BT EEY 5 2 2 KITEBNTER L Wzt B2 bhd. S
I, IAEZ BOR BRI S DMK A DOALENE, 1§57 9 TO SAR BEREBRIZIBWTRETH DL Z Lhb, il
DKITEENAE S BEEE IR TR A Z2 R LT s sng.

4.3.2 FEEAEHRIC & BT

B2 B TREICIRG Sz SAR T— X Z AW FHEIC L0, T OB D HEEE 2 T 5 2 & A3E]
HECTHD. TOB, IEREILEA DY Lz I OFT — X2 OWTOMBIE 25 Z Lic kv, MEOREZE
THIENHRETHD. bbb, 1T&AEHMBRE(D DS T2GATICOWTIE, FHEENE L, HITEERR L
77 B RGUITEE U b U G IR VEBIEE 27~ 3. FEBEEEIE 0 205 1 OFEFH TREBLSh, ZI2TiX 02
DUF ZASAHBARE fEI & EFRT D, Fig 4.4.1~4.4.5 |2 S AEIHEFL U7 /B 23, —REORIRIETI2 L - T
BT B 7= O W72 LEE T HE LAY, 2015 4F 6 AR E CTOT TlE, BRICIHEBRT SN R 55 Dt L, 2015 4
10 ARIDETORTIZONTIE, EICEHRIAZ FUITHBIEE AR AR LT D 2 EMVind. 61T, 2015
10 H DARRE, (SARBIRE Mk, O kI EABEICIR O TR Y, ZOHEMIIRA NS RoTND Z LV HEET
X 5. (KFHES IR O mAEA m%rLth421%mwﬁﬂoﬂuV®m71ﬁW%%ﬁmﬁ%&ﬁTm B8 B
D, ZAUE, W ERZTEIC K S EMBIECR E b XML TEY, KINEEMETRIC /R -7 Z L 2R LT D,

433 TFHERIC & DEEM

T O ZES TSRS 2 S A CIEEL U Fig. 4.5.1~4.5.5 [T 2015 4E 3 ALIRE, EEE CEIISh TV
pathl4 [ZOWTHRTHD &, 2015 4 10 AEE TOXT TlE, FETHHEEEZ RTEF A 7RO NRZ O DITH L,
FNLAEDT TlE, ko Z < kF 2 RO CIFFSEEIIRRD HIRWZ L0, £z, FETiaEE s
TUSEIROBEFTEE Tl 8 U TR MEROMHZ LA ST D Z L b0V ESTH Y, ZOM
M, oD pathl6, 17 KO8 125 THEREOMEAA R SN TWS. FBEER O RZADOETEZD &, TR
BT O EEOTHIE (R 1YL T0D EBx 605, 1EoT, ZOIFFHFEERSTIE, Waoit FBEc
PES B 7oL T AT L QWD T35 Z LILTE RN EEZE XL, fRE LT, ZoBEOTHETSICE
W TR BRI IR ONARZA LRI STV D EHERIS D, 7eds, 2015 45 10 ALIBECIE, FIC Rk T
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DA CHREEAMT RO Z LRI STV D Z ENhn D, ZORBHOMBIEE (Fig. 44.1~4.4.5) %k
595 &, RMHBEE O MNTITE AL, BRIV ORREREN 2 TSRS LN THD Z ERGND. 20
ZEDD, IEBAHNRERANEE TRIET D K 5 M LUWEER A4 0 3R LT Tend, Bra ISPk AR o 7
(TR A RATTREE ORI 2 K INEEN L LT 72, A OHEDN DR eoTob L ITMmAIEMEIC & DAAHE
BT TS AREMED D 5. pathl6, 17 KT 125 OFEFTHRERIZOWTIE, T ORGRHEIRNZ 2 HH D,
ZORAEIL path14 &34 B 2703, B S FEOMERIIR L~ L TWD 2 EnnhoTe. SHIT, Fr
FEFARE AL LT, 2016 4E 5 HRBICHREE S 7z SAR T — 4 & OTHEITRE R CIE,  F g oo g B &2 s
& L7 RID RO R RHEO THEREO GNDE. ZOTHBIZT X TONRRIZBWTHEE TS, TNET
OXT THRLNT- RO S IZHA LR D, ARy 8T A4 FNE— R (pathld) IZRBT 2 EE&ET, 6 A
7V (=K 72em) & RAEL BT ZOBLEFERICTINRD 7201, RN O R 28I 2 OFER A A A
4 Fujiwara et. al. (2000) O TFiE% VN 2.5 IRGEfitT 217> 72, Fig. 4.6.1 LUV 2 12 pathl7 & path125 (U2-8) & O} path14
& path125 (U2-7) OfERZRT. MAGDOETZAT O AR ALCBUNIIRHI AN 272 5 72 D EERITRR 573, Wb
PR OFE R A RS, TR (E R EME (ERE S R) OEBIESG L. 2L ORRND, D
< &b 2016 4 5 HUBRIZ~ 7~ Zfilfa L T2 FEIIRIZI W T o A DISTIMBNNT= O Tidianmn b & 2
bhd.

4.4 INHETRDHETE

ARy bTA FE—F (pathl4) TEBHISHTZ 2016 4E2 H 19 HE 7 H 8 HOASTIT XD TR A,
MaGCAP-V (KGAMIFERTHIER K ILAFFEES, 2013) Z W IGREIROHEE 23872, JRpTaY 72 R0 PR OFHFE LS 0
PARZALSEAE: L TN D T DUHEIRER 73 D AT K D TR OFFBUIEE LU A3, BRIR (Mogi, 1958) K TN /LR (Okada,
1985) ZARGE LToA v \—2 a UHEEEITo7- (Fig 4.7 KO Table 4.2). F£72, HBONTBROFHD /NI od,
V7)) o IFEIREST, TR ET VT v 7 L0 bh, Spixel BICHBI& LT —2 &AL £
DFER,  ERIRIGEIR 2 0E L7235 81E, 6.2x10°m® (M T 142.5m), S/VIRINEEIR &2 (50 L7253, 236 mx51.9m
DOREZITIII0*m® (HH 457 m) EFE SN WTNOETVEE LIZGETYH, HiE FOIEFITEROES
BT 10 REDIHEIRZRET 5 2 & T, AT TSRO FIEE TH D Z L Vo,

it

AFFEHTCH 2 ALOS-2/PALSAR-2 level 1.1 7 —# 1%, KILUMELK THNEAR AL & 72 o THED TOHBL RIS
AEFEER (HEMAT 7V —7) (ZESWT, JAXA IZTEIM - Bt SN 72 b D TH D, ALOS-2/PALSAR-2 (2R3 5 it
W17 —% OFTEHEIL JAXA (28 5. PALSAR-2 OFFEMTIZIX, ENCAFZEEBIRIE ARG KRV AT O/ NBHERIZ X
0 BAFE S 72 “RINC” K OVE T HEEBE RS £ C1-No.448, 453,458,462 i L7-. 728, fMTRERICOV T,
GMT (Generic Mapping Tools; Wessel and Smith, 1998) Zffif L7z. BREAALICIE, Z ZICEE L THEIRLE L BT 5.
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Table 4.1  ALOS-2/PALSAR-2 metadata. ‘D’ and ‘A’ represent descending and ascending orbits, respectively. ‘Inc.
Angle’ represents the incident angle of microwaves on the island.

4.1 fi#dT L7= ALOS-2/PALSAR-2 7—%. D KON A1XZ 21 Descending &' Ascending %7~
NSRS 5~ A 7 m OB L RT

Scene Mode Beam No. Orbit  Observation Date Cross-Track Inc. Angle LOOkS.
(Path - Frame) (deg) (deg)  (RangexAzimuth)

17-3070 SM1 U2-6 D Right 09-Aug-2014 N79W 31.5 2x3
125-530 SM1 u2-7 A Right 31-Aug-2014 N79E 343 2%x2
16-3070 SM1 U2-9 D Right 29-Sep-2014 NSOW 429 2x2
125-530 SM1 U2-6 A Right 09-Nov-2014 N79E 343 2x2
120-570 SM1 U2-8 A Left 24-Dec-2014 N104W 39.1 2x2
22-3030 SM1 u2-9 D Left 07-Jan-2015 N105E 41.5 2x2
125-530 SM1 U2-6 A Right 01-Mar-2015 N79E 343 2%x2
14-3081 SPT - D Right 06-Mar-2015 N&2W 58.7 3x5
125-530 SM1 u2-7 A Right 15-Mar-2015 N79E 343 2x2
14-3081 SPT - D Right 20-Mar-2015 N&2w 58.7 3x5
15-3080 SM1 U3-12 D Right 25-Mar-2015 N8IW 51.8 3x2
15-3080 SM1 U3-13 D Right 08-Apr-2015 N81W 51.8 3x2
14-3081 SPT - D Right 17-Apr-2015 N&2W 58.7 3x5
14-3081 SPT - D Right 15-May-2015 N&2w 58.7 3x5
125-530 SM1 U2-6 A Right 07-Jun-2015 N79E 343 2x2
125-530 SM1 u2-7 A Right 21-Jun-2015 N79E 343 2x2
14-3081 SPT - D Right 26-Jun-2015 N&2w 58.7 3x5
23-3020 SM1 U3-12 D Left 29-Jun-2015 N105E 50.5 3x2
14-3081 SPT - D Right 10-Jul-2015 N&2w 58.7 3x5
14-3081 SPT - D Right 24-Jul-2015 N&2w 58.7 3x5
16-3070 SM1 u2-9 D Right 03-Aug-2015 NZOW 429 2x2
14-3081 SPT - D Right 07-Aug-2015 N&2w 58.7 3x5
14-3081 SPT - D Right 21-Aug-2015 N&2W 58.7 3x5
14-3081 SPT - D Right 04-Sep-2015 N&2w 58.7 3x5
17-3070 SM1 U2-6 D Right 05-Sep-2015 N79W 31.5 2x3
125-530 SM2 FP6-5 A Right 13-Sep-2015 N79E 343 2x2
14-3081 SPT - D Right 18-Sep-2015 N&2w 58.7 3x5
14-3081 SPT - D Right 02-Oct-2015 N8&2W 58.7 3x5
16-3070 SM1 U2-9 D Right 12-Oct-2015 N8OW 429 2x2
14-3081 SPT - D Right 16-Oct-2015 N&2w 58.7 3x5
125-530 SM1 U2-6 A Right 25-Oct-2015 N79E 343 2x2
14-3081 SPT - D Right 30-Oct-2015 N&2w 58.7 3x5
125-530 SM1 U2-6 A Right 08-Nov-2015 N79E 343 2%2
14-3081 SPT - D Right 13-Nov-2015 N&2w 58.7 3x5
17-3070 SM1 U2-6 D Right 14-Nov-2015 N79W 31.5 2x3
125-530 SM1 u2-7 A Right 22-Nov-2015 N79E 343 2%x2
14-3081 SPT - D Right 27-Nov-2015 N&2w 58.7 3x5
14-3081 SPT - D Right 11-Dec-2015 N8&2W 58.7 3x5
14-3081 SPT - D Right 25-Dec-2015 N&2w 58.7 3x5
16-3070 SM1 U2-9 D Right 04-Jan-2016 NSOW 429 2x2
14-3081 SPT - D Right 22-Jan-2016 Ng2w 58.7 3x5
14-3081 SPT - D Right 05-Feb-2016 N&2w 58.7 3x5
125-530 SM1 U2-6 A Right 14-Feb-2016 N79E 343 2x2
14-3081 SPT - D Right 19-Feb-2016 N&2w 58.7 3x5
17-3070 SM1 U2-6 D Right 20-Feb-2016 N79W 31.5 2x3
125-530 SM1 u2-7 A Right 28-Feb-2016 N79E 343 2%2
16-3070 SM1 U2-9 D Right 11-Apr-2016 N8OW 429 2x2
17-3070 SM1 U2-6 D Right 28-May-2016 N79W 31.5 2x3
125-530 SM1 U2-6 A Right 05-Jun-2016 N79E 343 2x2
125-530 SM1 U2-7 A Right 19-Jun-2016 N79E 343 2x2
16-3070 SM1 u2-9 D Right 04-Jul-2016 NZOW 429 2x2
14-3081 SPT - D Right 08-Jul-2016 N&2w 58.7 3x5
14-3081 SPT - D Right 22-Jul-2016 N&2w 58.7 3x5
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Table 4.2 Optimal solution of the estimated contraction source by MaGCAP-V software.

# 4.2 MaGCAP-V TEH L 72 IR O o fig.

Model

Volume  Opening Latitude ° Longitude ° Below sca level©  Length ~ Width  Strike Dip

(m) (m) (degree)  (degree) (m) (m) (m)  (degree) (degree)
Mogi  6.18 X 104 - 27.24 140.88 142.50 - - - - 8.10
Okada 1.76 X 104 1.44 27.24 140.88 45.70 235.56 51.90 40.85 79.83 6.21

*Location of the center of the source.
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140.88° 9° 140.88° .89" 140.88° 140.89" 140.88"
Cross=Track NIO4W lric.Angle 39.1° % Cross=Track NIOSE Inc.Angle 41.5° x=-0.6409 % Cross=Track N79E IncAngle 34.3° x==0.5534 y==0.1038 2=0. Cross=Track N§2W Inc.Angle 58.7° x=0.8454
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140.88" 1 9°
Cross=Track NSIW Inc Angle 51.8° x=0.7755 y==0.1261 z=0.616

Weak Strong
2015/06/21 L)

Analysis by MRl from ALOS-2 !

140.88" 1 140.88" 140.89° 140.88° 140.89° 140.88°
Cross=Track N§2W Inc.Angle 58.7° x=0.8454 y==0.1260 z=0.5190 Cross=Track N§2W Inc.Angle 58.7° x=0.3454 y==0.1260 z=0. Cross=Track N79E Inc.Angle 34.3° x==0.5534 y=-0.1038 z=0.8264 Cross=Track N79E Inc.Angle 34.3° x==0.553;

Weak Strong Weak Strong Weak Strong Weak Strong
2015/06/26 T 2015/06/29 T 2015/07/10 T 2015/07/24 T
0 0 0 0

140.88° 140.88"
Cross=Track NIOSE Inc.Angle 50. z Cross~Track NS2W Inc.Angle 58.

Strong Weak Strong Weak Strong Strong

Amplitude images generated from SAR data acquired during August 2014 to July 2015. The black
triangle indicates the former summit of Nishinoshima Island. Values of x, y, and z at the bottom of each
of the amplitude image indicate a unit vector in the direction of the satellite from the ground surface.
SAR 7 — 4 7 b A SNSRI (2014 458 A7 2015457 A). BEAIXIAE S SO LTEZ R
T FIREEBRO TICFH STV D x, y, z EITHIE DEEF M OBAIRY L ERT.
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) 140.
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Cross=Track N79E Inc.Angle 34.3° x==0.5534 y=-0.1039 z=0.8264 Cross=Track N§2W Inc.Angle 58.7° x=0.3455 y==0.1260 z=0. 5 x=t Cross=Track N79E Inc.Angle 34.3°

Weak Strong Weak Strong Weak
2015/11/27 L) 2015/12/11 L) km

140.88" 89°
Cross—Track NS2W Inc.Angle 58.7° x=0.8454 1260

Weak Strong Weak Strong Strong Weak Strong

Fig. 4.1 (Continued) Amplitude images generated from SAR data acquired during August 2015 to January 2016.
4.1 () SAR 7 —Z b A S I EEmE (2015 48 H7rH 2016 4£ 1 ).
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Weak Strong Weak Strong Weak Strong Weak Strong
2016/02/20 L 2016/02/28 L 2016/04/11 L 2016/05/28 L
. 0 . 0 .

Analysis by MRl from AL Analysis by MRl from AL
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140.88° 140.89° 8 .89° 140.88" 9
Cross~Track N79E Inc.Angle 3 5: 1038 2=0.8265 X 84 3=0.7324 Cross=Track N§2W Inc.Angle 8. 260 2=0.5191

Strong Weak Strong Weak Strong Weak Strong
2016/07/22 L
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Fig. 4.1 (Continued) Amplitude images generated from SAR data acquired during January to July 2016.
4.1 (Kex) SAR 77— L E/ESNIZREE R (2016 4F1 A0S 7 H).
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Ground surface changes extracted by an additive color process using amplitude images on Path 14. We
first assigned the amplitude image of the pre-observation data to variations in cyan; (R, G, B) = (0%, 100%,
100%). We then assigned the amplitude image of the post-observation data to variations in red; (R, G, B) =
(100%, 0%, 0%). When the two images are combined, areas where backscatter increased, decreased, and
remained unchanged during the observational period are shown in red, cyan, and gray, respectively.
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Fig. 4.4.1 Coherence images generated from ALOS-2/PALSAR-2 data for path 14. Yellow and blue indicate high and
low coherence areas, respectively.
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Fig. 4.4.2 Coherence images generated from ALOS-2/PALSAR-2 data for path 16. Colors are as in Fig. 4.4.1.
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Fig. 44.3 Coherence images generated from ALOS-2/PALSAR-2 data for path 17. Colors are as in Fig. 4.4.1.
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Fig. 4.4.4 Coherence images generated from ALOS-2/PALSAR-2 data for path 125 (U2-7). Colors are as in Fig. 4.4.1.
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Fig. 44.5 Coherence images generated from ALOS-2/PALSAR-2 data for path 125 (U2-6). Colors are as in Fig. 4.4.1.
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Fig. 4.5.2 Interferograms generated from ALOS-2/PALSAR-2 data for path 16. The color scale is the same as in Fig.
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Fig. 4.54 Interferograms generated from ALOS-2/PALSAR-2 data for path 125 (U2-7). The color scale is the same
asin Fig. 4.5.1.
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Fig. 4.5.5 Interferograms generated from ALOS-2/PALSAR-2 data for path 125 (U2-6). The color scale is the same
asin Fig. 4.5.1.
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Fig. 4.6.1 Quasi east-west (left) and up-down (right) components of displacement generated from interferograms of
the path 14 and 125 (U2-7).
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Fig. 4.7 Modeling of SAR interferometric data using MaGCAP-V software. (A) Interferogram of ground displacement
during February to July 2016. (B) The fringe pattern estimated by a Mogi-type point source fit to Fig. 4.7-A.
(C) The residual between the Mogi model (Fig. 4.7-B) and the observed data (Fig. 4.7-A). (D) The fringe
pattern estimated by an Okada-type opening source fit to Fig. 4.7-A. (E) The residual between the Okada
model (Fig. 4.7-D) and the observed data (Fig. 4.7-A).
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