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ALOS-2 7 — & 2] L 7c SARTFIBfiMTIC & 5 HARSEMIBZ AN (FH)
Ground surface deformation monitoring all over Japan by INSAR using ALOS-2 data

(first report)

753 1 (L B !
MORISHITA, Yu'* ; YAMADA, Shinya!

L[] - i P
LGSl of Japan

[+ HFERETld. 20064Eh0 5 2011FEIEH T Nz ALOS O SAR T—Z ZHH LT, HAENEF 66 DAL, Hifik
T, Mg RO Ml 2 S RICE RIS SAR THiRiT 2 92 L, HE B EH L Tz, LA L., ALOS A 201145 H
WGERZERE T Ulzlzsb, EHRHT Oz RER < STz,

ALOS D% FETH 5 ALOS-21d 20144E 5 H 24 HIHT B EIF SN, [H4HE 8 H 4 Hh SEABIHZEAME L. F4E 11
H 25 U 57— 2 OEHEARD G S Nz, ELHPEGHE, ALOS-2D SAR 7—Z Z2{{iH U T SAR T2 92hE L
MR Zr B 2 B S B 5 TETH S, ALOS-2 Tld. ALOS DFHUE D & HESH, FrEoHiIc e, HALHE
T GUCHFRINIC T 2 FEE T A T ETH B, £z, OR VBRGNS BME— RO 7 — 2%, FAMIEZE
TN T A TETH D, TDXKIDEFRIENREHENIE. ALOS-2 DEHRENHICE S HEFFEN D T LN AT LD
PERED I LTz &I K D F=BIATREL T T2,

fRFTEE R, ELHEGEDEM T 2 2 THIKITH % THIEEREHX] | ORFRZERIERT A 75 —D—D & L TH
I, PG CHE T E A TRMT %, iSO ZEER & ERSbE TERRT ST & T, T
FERDOFRIRDZH DOALE DDA D . FIFIEENRGATEN S, NTREROMHEINT 2 TETH %,

ALOS-2 DEABIIS F U BT, FABIHIBIGEEAN LERIE, BRA BT — F R UMK 28 EHN—
A TEHINTEENTED, 2E EOBHINAETH S SAR THMNTIEH F D RMTE RV, A& EH T
MNEMTEDXSICEDDIE 20154 8 HEN S L5 T ETH 5,

AFERTIE, RENTIED 2D ILEENE— ROT— 272 U TR L7290 SAR TS OFEHR K U5 1% D
EFNT O T EZHET 5,

F—T— R T SAR, B 255, M), HEvE F, Mg N0, Al
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ALOS-2 D SART-HfMT CTHEA b N 7c BREFIRALER D M 0O M 22 &)
Crustal deformation derived from the northern Nagano prefecture earthquake detected &

INSAR analysis using ALOS-2 data

O ] T VRR RIS L AR R B L B AR 5t
YARAI, Hiroshi'* ; KOBAYASHI, Tomokazd MORISHITA, Yu' ; YAMADA, Shinya' ; TOBITA, Mikio!
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ALOS-21%, 201445 HIC JAXA IC K> T B B 6Nz, &#HidD L-band SAREETH %,

AFETIE. ALOS-2 DT —ZIC INSAR ittt 2/ L. 20144F 11 H 22 HICHA L EHIRILEOME (M6,7) Dt
R RIS IS Lz, VW27 —21&, DescendingfliE® right Iookmg & leftlooking D7 —X2 TH %, i
J7IA & PRSI S O T RO T — 2 2152 T LN TE 10, HRESOZEMMi% X 0 FHICHEZ 5 T N TE,
WilEE T )VOHEEICEE R T — 2N E 5N,

FHEGEN S, lEOILE T, 20kmfEEOEERIOWIENIHE L/ &, TR D 72 3 il EEE Th -
e &, YA T, WIS © TR 10kmICh 7 DR IMIGET 2 EEFMNELC T &, FHWHLM LTS T,

SAR T-¥i#HT 35 & U GNSSEII TS 5 NIz HGRZE S D Ah 6. SRIOHEOKET T IVOHEEIT> 12, T IS
V—7xfER T H B D, WigmOERHIFEN & T A TIEORE M, HRITITWER TR EMA EEZ 5. RIS
WE TRZRIGODECTZEHET NS,

F—U— R REFEILEROME, ALOS-2, T SAR
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LM 2 B S LiRE O 4780 ALOS2-PALSAR2FSENT:  TIEEELDLE
ALOS2-PALSAR? Interferometry on snow covered mountaneous area in Hokkaido: Toka
dake Volcano and Vicinity

R e
MURAKAMI, Makoto *

Lk RS AR A LR > 22—
Hnstitute of Seismology and Volcanology, Hokkaido Univ.

BERBWO LN RERBOL—X—Ic &%) E— M SATHEINE, FRCiEsEEsics e, BifaTsts
REFT 2728, HREH) A EHEROE ZHNBREEMN E LTASEBLTWVS. LML, BELTHKICEDNSZE R
HiTld, HEIETZICEDODNTVEEGE, BIOKFSMEDPRHIC X > TREZEE, THESBEICK TS e
B EmShTn5.

BERXF KNG B4 7 T DBEED K G OFERE X URBRIIIZHC S UL, SE0FERIHRIAEL, H10c
mIEEDOEEND % &, EHOEEOZ(EREITIC K RSN D, A4 70O TRENEREICELT 5. Fiz,
JCHFPRBELD A 1 = A LS, MHERICENMEC 2 REED DS, LA LD, ki, BHICKZNMHEbOR
A, FNOPHREFHBINICE Z 283, bFEOiFEHIN T Ao Tz,

20144 5 HICTFHIIZEHAEME JAXA) IX> T B EF SNz ALOS21E, LNy ROXIEtE > —TH % PAL-
SAR27ZHEH L7z SARDHEHEE TH 5. IERBEICHEABEL T B ME N, [AHAENEE N0 TEHWTEtED
REDIAF SN TS, PALSAR2IC K - T, #IGHIOATFHRIDAIHEL T, £FD7 7 AREEMIC X > THi
BN OSZBEIDH LN, RO X LEAOHRZ BRI #7758 2 0] 0 B < ERIT K Z L.

COXIEREMZERD, —7, MERNED /A ADOGFEZHRRT 578, SRIE, TEE-KEZLRZSTHEEBICD
T, ALOS2-PALSAR2IC K> T 20144E8 H 14H, 12H 4 HX U 18 H, WM 20154 1 H 15 HICHE SNz 7 —
2 HWT T 29 L7z, 8 HE 12/1813 vV BT, 380k, HHEMITH 3. &, THEOEHNAI0D—
DTH 5 62-11 KITEATIE, 2006 FAKERIMG LIHEZRD IR LD 5 B F TREEMHRZE# At L T\ 5. GPS
BN XL 2014 EH AL CDFEDILHR L2 EMWVRBENT VWS, ZOMRDISD, HRICKZHMNREZH
g BT EE DENOENTH - Tz,

£9, BENAROEN 12 HORY (4H-18H) &, FHFEEREEDND > Tz7zdh, d TR T, T2
ICbhlzoTHELNT WS, 2[HEHOHEBIDOERNC, TOHMICZEOEZEND - EhEmEINTED, BEHTH-
Th, Dl L HBPEF UL TFIBEDMEI-NDS T EDERS Nz, FTz, HMETCRE TFBEMNENSEL TV S
W, BMERZEZ Tomm s e, SRR TH 0, HlAE, TEEE 62-11 KCEA T, @V SNEETHMHZAED
BoNTWAS. iz, FEHETIHILEIC Dz > TREFETHBENA LN DD, S M HgE & HEN D 2 6 =%
NN I Nz. COMBICH) 2 HHIKEIZEREIRTH O, SHOFIABED LHAHAIEL X0 Eh, 4
HLTWVS. HENCINSDOBERZEAT, NMAHEHE R Sy F EDOH4E LTS, ZORKIESEOMGTRET
HBHH, TNFNOMWEE TR KETERE (B Z I EHEHIE 2 TN > AW ERD) 21, BEHONHANDFEED
BT EREDTZDTHAS. HREFHEINCL > T, ThHid/ A XEa5H, THiSHESESOIRICIE, #izk
IFIIVELTHHTZ 20N EH 5. £z, V-HH REEOHAEDLETH S 12/18-01/1FH DTk ik iz, &
Wiz ko, —EROEEK T, HRGETHBMESNTED, THEEEEDLTERO#EZDICEFNICEENS. LHL,
HH-HH [IOTFHE DA L IS MTES HIRTH D, R, @ BUifa Tismnigsn s 0T, Mgt
PMHIEL TS, chd, SHOBIKEOCKRHEETH S, R, HREZHRHENT, VW €5 Lo 08/14-01/15D
T RAIED, FHETENA S CTTFEBNRAI LIz DD, M TR EL, (UEFTtEae—L Y AEHt
LTWe. —F, 08/14-12/04%, VV-HH TH 3 A, TRICK U MO e BEoFiME 5Nk, L,
RUED SINIBIFLIFNZT, SERTEANMMICEBAND -7z, fBHET I al—rarviEiFy, Diaded, [LE
HEICENT 5emEIB A HEEOWEEZHNEE LD, DD OMERTIRHBTERTHAS T LR TE. —
77, SRIOEBOTHHT— 22 HAR0ICHENTEFDOL S BEMIMETE T 1.

FEAIE, R THANZ D, SEOFERIE, EHZE S Rt ORAHBENCING 252580 THD, FMHENEZ
X, EERFTH> TETHDPHOILT BT LRI ERITHZ EEZ .

AENT TH Wz, IPALSAR2 77— ZIC DWW TR KK RIS D HL & 75 > THED TV B BRI IFEEEFER (K
LI WG) ITEDWT, JAXAICTEN - I2tE /=2 D TH 5.

F—7U— R: HGRZEH), T# SAR, U E— bty 7, NTHE, il 5
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HiIFRZE B 0D 72 85 D PALSAR-2 & T ILRE _
Interferometry of PALSAR-2 images for crustal deformation study

ik 27 1+
HASHIMOTO, Manabu*

U RTERR AR ST ST

! Disaster Prevention Research Institute, Kyoto University

ALOS-2/PALSAR-2i%, 20144F 6 HIC ] @%Hﬂ%bﬂiﬂ%, JIEFRIC B2 fel ) T b, BRHIBEGRLCK, B R -
NIUFEEIDHEAE L, HEREEHAZ SN THZ. T TE, & LT 201449 A 27 HOMEN LA, 114 22 HOER
FEAHE (Mjma6.7) KU 20154F 2 H 6 H OB RFEIHBOHIE (Mjma5.D) mitkD 7T — 2 %2 HW\T, PALSAR-2[H
BOTVMEREE, XU S N/2HFRE IOV TG 5.

T IE, BRI INEBIRIC X % RINC & GammaRz iz, 7z, DEM & LT, Pixel Tt & 17z Digital
Ellipsoidal Modeld % & ASTER-GDEM ver.2z i 7z, fRFTIC V72 PALSAR-2HI{RIE, WdhE UBS (VISR
M OGS 3m) ThH 5.

LI LT, 8A22HE 10A3H, 8 A18HE 10 A 13HDOXRT EHWVz. WINbILTHLEN S D
H77MOBMIT, ASMAITZENZETNN 36 & 53, EEPLEMHEIZHK 5mE 24mTH 5. (LFEHEICH MDD ST T
WA, L LEDRD, ¥—ND GEONETERIFROZN 5 EHE & N3 #0520 & S 2 & RN 2h
5. TOEOEMERAEZ 425ecme HEE S NS, EELTEHE SN HSEEEEEEO LB RED 5NB D, ILEOZHE)
otz BACES ZE#NE, RNEEDTH- SR 5.

EREIGTOMEICONWTIE, 100A2HE 118 27H, 95 19H & 11 A 28 HOXRT MWz, wiEImiTHiED
5O, #%EIITIEL S OB TH 5. ASH L HuERIEEHE, ZhZTNh 36 & 6m, 40° £ 112mTH5.
T EOD, BIREKENC THEOK R 2 HENES 5 NS, R, HERHZENEO AN IEFRIROE T e —
LY AR SN, MBSO ZE TS R RLTWAS, FRANC Sy 7 X by T EORIR
7EWi g OBHENE Ul T 2R T 5. S5 N7 TG 5, HZRHEWE DD 5N 2 5 E NI R rNK 50
JETHE T ZWIER T, HE SkmLPUROWHIK T, &K 1.3mIEEOMMWE T XOBRELZEHESINS.

SR EOMBICEE LTI, 201541 H 10HE 2 A 7 H, 20144 11 H 18 H & 20154 2 H 10 HD 2 X7 72 fi#
HrU7zhy, B aithXmA MmN -7z,

F—17— R: PALSAR-2,HifZ5 8, SAR Tk
Keywords: PALSAR-2, crustal deformation, SAR interferometry
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Pi-SAR-L2/INSARIC & 2 #iA I X1 D L 25 ) .
Surface deformation in the Shinmoe-dake crater detected by Pi-SAR-L2/InSAR

ANER PRV B TET L S BYS 2
OZAWA, Taku'* ; MIYAGI, Yosuke! : SHIMADA, Masanobd

b BRI A AN SERT, 2 TS TSR R

INational Research Institute for Earth Science and Disaster Prevehtapan Aerospace Exploration Agency

20114F 1 HICHIAE (BEILD) 1B W THEANFA LTz, Ozawa and Kozono (20138%# 5 SAR D HIELAEFE i {57 fi7
Hrl, 3mOUET) Z—XENDFE LD 1 H 29 0D 5 31 HORIC, TAAMNKIINIC 88.7m 3/sedDIFIZ—ED
HWETHRIN LIz EZBEMIC L. 201, 7V KEKDEIRINCFEA T 2 BRI L U7y, RIS
REf & & B U, 20114 9 H DL, MAITFEEL TV, LA L, Miyagietal (2014)%, RADARSAT-2
® TerraSAR-XZFH DO B SAR T — X W= Tt 2= L, ZhLBRICED - D & LIziAamRHD#MELTWV3
CEeZASMIC Uz, ZFORERHEE TR & HICHET 2EmICH > 72hY, 201345 ADIFAICE VTS, 507100
m"3/dayf2E DIRIHARE - 7.

AT, ZOBRDNKIANDOIELE ZHE T 5728, FHfTZEMITEHI R (JAXA) OfiZERH#EE SAR (Y
Y—% I Pi-SAR-L2) OF—Z 7%\ 7z SAR TEENT 23k ATz, AT T L7z Pi-SAR-L2 57— &3, 201349 H 13
H& 201448 A 7 HIC, 373 ADMENSEHIENIZEDTHS. HIEFHOY I 2 L— 3 BV TIE, MEABICH
B E N7z RADARSAT-2 7— % 72 W 1z SBASHi#KTH 5 R Tz HIFE 7 — 2 7z iz, 85N 7275 SAR TSI B
TISIEHGBAEEN N DIRIT L T Teh, 2 DIE DT 2 H K IR O] 1km X 1km OFIFHICERE L, Z DO
N T OIEHGERA B ST T TE S EAEL T, KEONOMHHEDN 0107225 KD I1C/3T A—2Z2H#EE L THIIE L.
ZORER, TNFETOERE SARDIEITICEVTAT Vb LY VRHZEED R F > T & 13IEFH CUiEic B0V,
FEIREDZ(ENRE 5Tz, EBIC, AFFTICHENTIE 3/SADHENSD ATV ML Y I RESTVWEDT, Th
5 OFERMN D 3IGTHIERZNI R Y MV R T-. #EE SN2 F FEMIZRAT 20emZI#BR TV DI LT, KERD
BIEEAEDMEIET 3IcmU R TH -7z, 2D kiF, FHELTOBEEOREDNE L, K AENORBANNE N &
Y 5.

eI Nz L REN AN D, 20134 9 A 13 HM S 20144 8 A 7 H DM OAFEREINE I 10044m™3& K% - /2.
—J5, R SARICEAL T, 20144 H 16 HETOT—XWFMHREETH O, TNEDT—X%EHW Tz SAR TH#ENT
M5, 201349 A 13HM S 20144 4 A 16 H X TOAMEREINEIX 7507-7704 m™EKE >7z. Ko T, 201444 H 16
HM 5 20144 8 A 7 HE TOMARIHEINEX, 2340-2537 m™3-#EE X%, Huppert and Woods (200235 7% 5D
B I E O DM 56 DEEREEDORBZLZETIELTED, NS DHEEH IIZE D ADIAA
AN AICBU ZIRETRERORZLDET )V, HEEERE SAR DTHRHTA 53R E > TV A AHREELEIC
WTiEDzL T A, 20144 H 16 HH5 20144F 8 A 7 HE TOMRFEHEINE L 2339m 38 KE D, BHAFERE B —
9 %. Miyagietal. (2014, 20134 5 H £ TO# A SAR DENFEREN S, HEHEMSDEH /<L DADY
TRBFEDHRE L T2 T L 2R T 552 R L TEBD, RENTOMERIK, ZOHWHH SO~ 7 HaNH» Lz
T B,

BEE. Pi-SAR-L27—%1F, JAXA L DOH[EMSE (RAS) ICHDWTRMINZEDTH D, BT —X DTG
X IAXA BET %, 7z, TerraSAR-X U TanDEM-X 7—%d, JAXA & DLRIC X 2R % FH LTz S$EEHIR S
AR ZECTRAAESNIZEDTH D, BT —XDFEHEE DLR DWET 5.

F—T— F: HiZEh SAR, BT, Bilkis, KU, s, 225 E)
Keywords: airborne SAR, INSAR, Shinmoe-dake, crater, lava, deformation
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Pi-SAR-L2 & PALSAR®D J A REMREL D 2T
Evaluation of noise equivalent signfafor Pi-SAR-L2 and PALSAR-2.

WEL 2 AT SR OR BT BRI OKEE TR 2 B
WATANABE, Manabu* ; MOTOHKA, Takeshl ; OHKI, Masatd ; NATSUAKI, Ryo! ; YONEZAWA, Chinatsd ;
SHIMADA, Masanobt

DS i ze e A, 2 AR
LIAXA, 2Tohoku University

The noise equivalent sign@ (NESZ) were evaluated to the data simultaneously observed with Pi-SAR-L2 and PALSAR-2
by full polarimetry mode. The observation were done on Sept. 11, 2014 over Sendai airport. Fast Fourier transforms (FFTs
was applied to the data, and 10, 20, 30, 40, 50 dB random noise were added in the frequency domain. Inverse FFTs was appli
to obtain the time domain data. The change of sighfar the runway in the Sendai airport was examined, and the NESZ for
Pi-SAR-L2 and PALSAR-2 were evaluated from the data. Estimated NESZ were -46.2, -60.5, -61.0, -55.0 dB fdd lgina
HV, VH, VV of Pi-SAR-L2 data, and -40.3, -50.0, -51.3, -43.0 dB of PALSAR-2 data. The NESZ for the Pi-SAR-L2 was 6 to
12 dB better than those for the PALSAR-2.

The Pi-SAR-L2 sigmaD profile for the area, where the incident angle is same, were compared with the PALSAR-20sigma
for each polarization. The area, where sigths more than -20 dB shows almost same profile, and shows same_8iga
the other hand, the area, where sigii less than -20 dB shows the difference. The difference was not explained by the NESZ
estimated above. One of the possible causes for the higher NESZ may be higher azimuth ambiguity for the PALSAR-2 data.

F—U—F: 7IWR=FV AN, GEHAOL—X
Keywords: Full polarimetry,, SAR
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GRBIIL— R LI VI K BUFER Y « T AV 2 —)b7a > kO
Detection of meso- and submeso-scale ocean fronts using Synthetic Aperture Radar (SAl
and Optical data

B e
ISOGUCH]I, Osamti

Y= VE—1 - Uy Y THlli Y 22—
'Remote Sensing Technology Center (RESTEC)

Synthetic aperture radar (SAR) can image ocean surface roughness with high spatial resolution ("10m) and operationally de
tect information on wind speed and wave, which are related to ocean surface roughness. One of main factors by which surfac
roughness is modulated is convergence and divergence of surface currents and it has been reported that a large current she:
imaged as line-shaped high NRCS on a SAR image. With a combination of c-band SAR and optical images, a study on uppe
ocean dynamics has been reported. In the present study, information of ocean fronts with meso- and submeso-scales are dete«
using L-band SAR (PALSAR-2) and MODIS SST/Chl-a images. The MODIS data we used, which are processed and providec
in near-real-time by JAXA/EORC, are observed in the Northwestern Pacific at October 25, 2014 01:11(UT), while PALSAR-2
data that are provided by JAXA within the framework of the 4th ALOS Research Announcement are acquired at October 25,
2014 14:17(UT), about 13 hours time gap for the MODIS acquisition.

In order to make fine structure visible, an about 20-km high-pass filtering is applied for the PALSAR-2 NRCS image after
eliminating incidence angle-dependent average signals. This PALSAR-2 contrast image is then compared with the MODIS SS’
and Chl-a images. The comparison shows that the positions of line-shaped bright and dark patterns in the contrast images cort
spond with large SST gradients, i.e., SST fronts. This feature is consistent with a general theory that divergence and convergen
areas induced by large current shear are imaged dark and bright, respectively, through the modulation of ocean surface roug
ness. Moreover, the comparison with the Chl-a image represents some local Chl-a maximum along the line-shaped patterns
the PALSAR-2 contrast image. It is suggested that the local increase of Chl-a is induced by upwelling caused by submeso-sca
front phenomena. The PALSAR-2 contrast image is thus expected to give useful information on the upper ocean dynamics. |
addition to that, since the detected line-shaped patterns might represent "Shiome” and are related to Chl-a concentration, it
interesting to investigate their relationship with fishing grounds.

F—U— R BEREOL—X gE7ay b, BT XY R r—)b
Keywords: PALSAR-2, ocean front, submesoscale
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ALOS-2 / PALSAR-2 ScanSAR-ScanSARMILIIC X5 7 sV ¥, I kLD

ekl
ALOS-2/ PALSAR-2 ScanSAR-ScanSAR interferometry observation for Philippine Mayo
Volcano analysis

R AR B IR RRBEAND BH BYE !
NATSUAKI, Ryo'* ; MOTOHKA, Takeshl ; WATANABE, Manabu ; OHKI, Masatd ; SHIMADA, Masanobt

USRS ERA R BRI 2 > 2 —

LEarth Observation Research Center, Japan Aerospace Exploration Agency

On September 14 - 18, 2014, Mayon Volcano recorded some activities including lava flows. Before and the after those activ
ities, Advanced Land Observation Satellite-2 (ALOS-2) observed the volcano on September 4 (Scene ID: ALOS2015233350
140904) and October 16 (Scene ID: ALOS2021443350-141016). ALOS-2 carries the state-of-the-art L-band Synthetic Aperture
Radar (SAR), the Phased Array type L-band Synthetic Aperture Radar-2 (PALSAR-2) [1]. It has 3m spatial resolution with
50km swath in ultra-fine mode. However, in those observations, 100m x 100m resolution with 350km swath ScanSAR mode wa
scheduled. No better resolution image was taken during the activities by ALOS-2.

In this paper, we tried interferometric SAR (INSAR) analysis for Mayon volcano with those pair of two ScanSAR images.
There are two requirements for the ScanSAR ? ScanSAR interferometry. One is the time synchronization between two observ:
tion and the other is the accurate co-registration. PALSAR-2 is designed to have 90% or more burst synchronization. Howevel
as PALSAR-2 was under calibration those days, some pairs have less synchronization ratio. Fortunately, the pair we used mark
approximately 53.6% of burst synchronization which is enough high for the interferometry. For the co-registration, in this paper,
we applied a local co-registration method using phase gradient estimation from amplitude information proposed in [2], in addi-
tion to the popular cross-correlation and geometrical co-registration.

We found some low coherency parts at the summit and the southwest skirt of the mountain. Those low coherency area
represent the surface change caused by the lava or rock fall. On the other hand, no significant deformation was found in the i
terferogram. These results indicates that this activity was not large enough to make a detectable deformation for 200m resolutic
SAR interferometry.

References

[1] Kankaku Y. et.al. , "PALSAR-2 Launch and Early Orbit Status” IEEE Geoscience and Remote Sensing Symposium 2014,
pp. 3410 - 3412.

[2] R. Natsuaki and A. Hirose, "Performance improvement of INSAR local co-registration with multiresolution interferogram,”
Asia-Pacific Conference on Synthetic Aperture Radar (APSAR) 2013 Tsukuba, Proc, WE2.R3.1, Tsukuba Japan, Septemb
2013.

F—7— R: ALOS-2, PALSAR-2, ScanSAR-ScanSARY, T#& BRI L —&—
Keywords: ALOS-2, PALSAR-2, ScanSAR-ScanSAR interferometry, Interferometric Synthetic Aperture Radar
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Phase Linkingz FI|ff] U 7z T SARKERYIRMT OF il e 0] -FEER s oD HitgiR s
B O & EbIC Mg T -

On the phase linking of distributed scatterers - improvement of measurement density ir
non-urban areas-

/K S T Samiei-Esfahany Safhij Hanssen Ramon¥.
KOBAYASHI, Tomokazd* ; SAMIEI-ESFAHANY, Sam? ; HANSSEN, Ramon E.

U E AW E AR, 2 7V b TRR
LGSl of Japan?Delft University of Technology

XTI © PSI (Persistent Scatterer Interferometrfigfitid, RPN EELRIEDZLDVINE SNIMDZLE L TV S PS
EIENZROBZRIHT 2T LT, @MOGHIKE THIRAZN ORI L ZHEE T 2 F1ETH 5. LM LAEANDL, PSH
I ANTHEEYEDNRIC 4T ZEHEETIEIZ B TE S D, ZNLUNOILREE TIEREN Dz < & O FHlSEED
LI ET S, IEFRE TR 2 m X 512, Distributed ScattererdDS) siDOFHAMNAA R THS. LHL
DS M ONFHIFFEZMNAEZ L, PSOK S REREE TORHNE—RMICNEETH 5.

Phase LinkingZ : JT#: Phase Linkinge FEEN 2 #7277 )L 3V A LHEAF T iz (Monti-Gaurenieri et al., 2008)
D%, DS HONAHDKERYT—2 7%, ETEfOae—1L v ARkt d 2 Lick b, PSHEFRFON
ECHMHEHIIZ BT 2 £ DTH 5. T OBRIEIAMHEEG LT TN, EEMABEERI RO FTRAEICEID Iy T
REDNHEMFENS. (LT NI PSEFRIFICH S TEMNTE, PSIIICZOXTMHAGEE %%, 21
ERONHZ DI EG DY ZHIEICHS T % 2 &h5 Phase Linkinge FEEN 5. DS &R LT a8
ZHMT 2 751EE UT SBASIHEND B0, ATikE, (iHEyHbaiic itz Rl d 558, BEREXT DRSS N E
WTEEL 2 THEHGOERZFHT 2 TENTVS.

V3ial—varvr—2ZHAVizT AL L KRFEOMRN O LU EPE O — FOEEERD D, vIal—va Y
T—REfVWieT A MR Lz, 50x50E 7 )bt A XD 24K D SLC F—X 1w b 2 FEIER LTz, ZhZEn, T
Wk A XAEERTZ2a—L A 75 LT, BifiE L BICTEIEME T2 DN UFHZHTEE0EHW £
Tz, HGRZEENCHIY S 2R E T A A HMAATE. <IVF)Lw 7 (5x5) OAERILTE I —L Y ADE NN
7 DA HGRZEBINC ALY 9 2 MR 3R T E AW, Phase LinkinglWBZ s C LI & D, TG CEORZEE)
ER UMD 2 T % T N T&E 2. ot S NN OBE R, BRAIICR £ 2 8HEF 2O FER (Cramér-Rao
bound 1C¥T<, K 0.1-0.2radDiz= ThifHIZRE o7z, <IVF )Ly ZUHTII A 1.5radD 7% D, Phase Linking
ICK D DS SEYNCNiIHZ B TETCWVWE T L 2R TE 1.

KTF—ZADH © AFEZL - 9RBE L2 R LTz ALOS/IPALSAR 7 — X ICiHEH Uiz, C ORI E &
M0 2 < O PSROHTIHIHRF TELRWIEMTH 5. IFMBHOT — X DA ZEIRNT % L FHTE 5l 1244
Thole. RO, BHERR PSIRNTEEME L 7. —M%IC, DHdEEZFIH Uz PSIERSOBIGF /S5, Eig8mn
DIROIBEIIHENR L BN EANHISNT VS, T TIEH—0 SLCHiRhD 5 PSikkisZ s % SCRiED
Wz, —J7, Phase Linking£ic & 28T TlE, FIHIDIC, 2 A KSHEE AW THGHNICEZED ¥ 7 )L LT
< IVF IV NIRRT 1% (Ferretti et al., 2011, Phase LinkinglLFR7%& 2 U7z, [6] USfF Cili FiEO R % i d %
7z, Sptio-temporal consistency (Hanssen et al., 2008) % i HHFHliFEEEZ U TR FI 9 2 5l 2538 R U 7z
AT OFER, PSHFMT TIIERAKIIC 2H 3 720,00051H1 7094 55 ORI AV - 724%, Phase LinkingCTldZ O 105 &
5% 82,138 MM DN, TOMMTTIE, HIEA & FHEN S HIBGEE O IE R MEIK THEfT 9 2 BRI HRA B D &
nrh, BEEEOHEIMC KD, ZEMOLND 2 K {HHET 2 LM TES. Phase Linkingz#JH L 7z DS s
FEGE(EUEIC X O, ILRERIC B0 % M ghEflom LA S hs.

e Ti2ns ] OF—&&, E RS JAXA O TR R 72 O 7z R 22 S R D % N O s FE R I
g 2EsE] ICEDE, ELHPREDS IAXADSBALIZEDTHS. T—R2OEEMHEIX JIAXA, METI ICH 3.

F—17— R: Phase Linking, Distributed scattererSj4 SAR KR 5f#AT, PSIH#MT
Keywords: Phase linking, Distributed scatterers, INSAR time series analysis, Persistent scatterer interferometry (PSI)
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ALOS/PALSART — ZfEFTICHE D < EIHD 2B ERR I B1) 57K D5
Condition for water infiltration in snowy highland marshes based on ALOS/PALSAR data

analysis

B WAL NI T Y AW ZRIA L R e L AV EH— 2
TOYOSAKI, Norihisd ; OGAWA, Yoshika™* ; HISADA, Yasuhird ; DEMURA, Hirohide! ; SOBUE, ShinicHi

Lo 2 ) E— vy T v & —
LUniv. of Aizu, 2RESTEC

We have been studying how to monitor the hydrological environment of snowy highland marshes by using remote sensing. Th
data from L-band radar PALSAR (The Phased Array type L-band Synthetic Aperture Radar) onboard ALOS (Advanced Land
Observing Satellite "DAICHI"), a Japanese satellite, has potentials to observe the marshes under the snow layer. The microwas
radar measures the back- scattered signals and works in all weathers. The microwave generally reaches the subsurface layer
the returned signal includes information about soil moisture as well as surface roughness. We analyze the data from PALSAI
and try to retrieve the hydrological information in highland marshes through the year.

Based on our analysis of PALSAR/ALOS data, we lastly reported that the Oze highland marsh, extending across the 4 prefec
tures (Fukushima, Gumma, Niigata and Tochigi), keeps a largest amount of liquid water body in midwinter, however, no such
case seems to happen in Kiritappu and Sarobetsu marshes both locating at Hokkaido. All 3 marshes are covered with snow lay
in winter. The peak of water content in Oze is observed in midwinter and not in early spring. We concluded that the observec
water body in Oze marsh is not meltwater but would be the liquid water squeezed out from the peat bed by the load of heav
show. In the other 2 marshes of Kiritappu and Sarobets, the thickness of the snow layer and/or peat layer (which is a reservoir
water) seems not enough.

In this presentation, we show our new analysis about Tashiroyama, Uryunuma and Midagahara marshes, locating at Fukl
ushima, Hokkaido and Toyama prefectures, respectively. All 3 marshes are highland marshes where it snows in every winte
We examined whether the water infiltration out of the peat layer could be observed in these highland marshes based on tf
PALSAR/ALOS data. In both Tashiroyama marsh and Uryunuma marsh, water infiltration was observed during midwinter. In
Midagahara marsh, on the other hand, no infiltration of water was observed. We discuss the condition for water infiltration in its
correlation with peat depth and snow depth. We propose that water infiltration in highland marshes is caused when the following
two conditions are met: 1) layer2m for the thickness of peat bed and 2) snow cav2f3m.

F=T—= ROV — KA, VE— MY Y VT, BRI, 5, JeE
Keywords: PALSAR, hydrology, remote sensing, highland marsh, snow, peat bed
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ALOS-2 7 — X DKM 75\ D i FH -9 1 e Feoil-
An application of ALOS-2 data for study of glacial region

2 I 8 T 5 0 3 — BB 2 5 P RO S AR
YAMANOKUCHI, Tsutomu'* ; DOI, Koichiro* ; NAKAMURA, Kazuki® ; AOKI, Shiger

V(=D VE—1 - vy Tty 2 —, 2 ENTRMIRZERT, 3 HAKS, * UHEE R AR B AT
!Remote Sensing Technology Center of Jagagtional Institute for Polar Research\ihon University, *Institute for Low
Temperature Science, Hokkaido University

ALOS-2/ PALSAR-2 successfully launched on 24, May, 2014 and it has been collecting the data all over the world prop-
erly.The major difference between ALOS and ALOS-2 are improvement of spatial resolution, short revisit cycle, keeping short
baseline and improvement of observation opportunity by left-right looking. Among them, the important improvement are short
base line and short revisit cycle because it is expected to provide the high coherency between observations. It is able to obser
in 14 days difference in the best case, it is almost 3 times shorter temporal difference than ALOS data.

Based on these difference, we choose two area for the comparison between ALOS-2 and ALOS data. One is Mt. El Salto, An
des region. This area has many rock glaciers and we successfully detected the movement of them. Here we would like to che«
whether ALOS-2 can detect these Phenomenon as ALOS data. The other target area is East Antarctic marginal zone between
sheet and ice shelf. We already confirmed that the possibility of the extraction of grounding line by PALSAR data and how it
improve using ALOS-2 data to take into the effect of short revisit cycle and short baseline. We plan to report how ALOS-2 data
be useful for cryospheric study based on these two case studies.

ALOS-2/PALSAR-2 and ALOS/PALSAR data were provided by Research Announcement by JAXA PI project (Pl No.
P1418002)

Keywords: ALOS-2, SAR, InNSAR, grounding line, glacier
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DINSAR T2 7% HIW 72 P MUK IR Oy B s S HE R 1 350 2 A5 EE ] _E D HGH I
An approach to improve the accuracy of ice flow rate measurement of Antarctic ice shee

using DINSAR method

FI7K B Y B i —RR 2 il g2
SHIRAMIZU, Kaoru'* ; DOI, Koichiro? ; AOYAMA, Yuichi 2

LRRBWIITIEERER S, 2 EN Mt e
ISOKENDAI (The Graduate University for Advanced Studié#)ational Institute of Polar Research

2 THERBIT L —X— (DINSAR) 1ZFFMUKIRDFE L KTz m o fREEICHIES 2 DICERAEFTED—DOTH 5.
LA LA 5, DINSAR FIEIC K ZIKFHEHE O EIMICEET 2R L XD EINTE ST, FORMEtLE
WETH 5.

DINSAR FEIC K ZIKIHEEHERE Tl&, MNTULERIC 35U C Digital Elevation Model (DEM ; #(EfZ @€ 7 L) % 2 [0
AT . 1EHIE 2 KD SAR 77— 2 ) SAERK L 72 WA F i & N 2 PR ZBR AT BB L, 2 REE
DINSAR {5/ 5 HEE U 72K FOH S 2 i O#ER71H (Line-Of-Sight; LOS) h 5 FEEEDFHREN /5 AIN\GH 3 B B9
%. LA LEAND, #iE T DINSAR FEICfHHAlRER DEM 13475 <, @HEMH &N 5 ASTER-GDEMIIIKIEK g% <

BEMEET. LW -> T, KFUEEHETEIC DEM OENEZ 3 BIIREVWEEZBNS.

A2 Tld, ALOS/PRISMT — X 7% HWTH7ZIC/ER L7z DEM (LAR, PRISM-DEM &FES) 7% DINSAR FEIC#
L, ASTER-GDEM®D;H & tHlgd % C & TKIMEEHEE DR EM 2K -7z, £z, MO S 362 ORI JE
H (ALOS D& 46 HRED TRZEHT S LIZEZICWT h 5, DINSAREB TOBZBEBOZTEIHEEZLEZ NS,
ZFT T, TOHBATOLEFHERIEIE L LT DINSAR HIR TE 5 NI ZM OBEZETHEZ 1T - 7z

TSR SR F R A R FE D A A — L . (AR 5 R 75 90km OHiE) & L7z, DINSAR Hi{§ 7z EmK
9 % 7zICf#il L7z ALOS/PALSAR 7 —% &, 20074 11 H 23 HA 5 20114FE 1 H 16 HORNICEME iz 13—
(Path633 Row5710-572D0 T %. %7z, PRISM-DEMIZ ALOS/PRISMODE R « 1%/ (EHIH : 20094 1 A
18 H, Path187 Row [ i 5020-5030 %75 5075-5085 DA T LA MHAEN BIER L 7.

PRISM-DEM %ﬁﬁu\ti% I1Z1& ASTER-GDEMDIE AT HEX, %W@zﬁ@bﬁﬁ@ﬂ%ﬁﬁ&iﬁ%LLE%tﬂﬁci%f‘o
Nhhote. £, #EI1Z ASTER-GDEMZEH U 7z8E1C13 - 1.65cm PRISM-DEMDAICIE T 0.74cmE 7>
7.

P EOFERMN S, PRISM-DEMZHiHd % C & TKFUHEE OHEERE & DINSAR H{RICE F N SR DNEN R
EEAD. AT, IKFDEEHEEFEFICOWTRT & HIC, PRISM-DEMODFEERMGEIC DWW T Bk zi79 .

F—U— R o TWEREI L — X —, FRUKR, KR, UL &S T 7L
Keywords: DINSAR, Antarctic Ice Sheet ice flow rate, DEM
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ALOS-2 PALSAR-2= v > 3 > DHLIR & SRR .
Advanced Land Observing Satellite-2: Mission Status and Forest Observation

EH BYE W 0 % AR R
SHIMADA, Masanobud* ; WATANABE, Manabu : MOTOHKA, Takesht

VoA TZE TS E B FERRA, 2 B
1Japan Aerospace Exploration AgentJpokyo Denki University

PALSAR-2Z45# L 7z ALOS-21Z, 20144 5 H 24 HICHFEFiHE2 2 —0 5, [MlfRE 14 H, JRiE L& 628kmdD
KGR R ELEICIT B B SNz, AR £ UCSHEOBMIBMN (2 v a ) ZALTEHED, 1) LFEHEE LR
TR 9 % SEEIRF O BB & 9 M AN DTE AR, 2) BRARIRAOMUIBOKIF DA 75 & THIS M 5 HIBRERETRGH, 3) 2
HEOE LA, 4) AHE OB, 5) FkEMGE VY DO OFEMHR TH 5. TNBITSZ T8I, ALOS-2 KU
T TH % PALSAR-2ICIFHEA IR TRMMA BTz, Bl AR, 1) EEHE T/ WIS 1 m D7 fifEZ £ D Spotlight E—

ROAFIN, 2) 3mD 7 fiRkE & 2 FEffi T 50" 70kmOBHAIE CHEKBIMN TE 2 A MU v 7 E— R, 3) 350/490kmD#HHIIE

ZFED 2 Wi ScanSARE— K, 4) 14 H DO [al i EHA & 2112 500m AN OHLERFFIC X % Tk Om L, 5) B
A% T2 R LA OB E TR B D32, 6) 12(F 9 LA 0D ScanSARD ¥ — LA DI & L T SAR DIELTH
5. TNE TICHRIZIEARBNETE (BOS-2)Ifit> TEH TN, 2014FEDENITD T — X EfFIKINIZ 55,5300 — > TH
D, THUIEHEID 62.7 % TH 5. 2015FIHT B EIFLUIEYD TORERGMBINIZERK TZ 2 LEZ TS, DX 7%
FRHE/T PALSAR-2 7 — X DFITE &2 8 % 12D ALOS-2 fi#iriitse 7 1 7S LI HEREI 7%+ > % — (EORO
EHTITbN5. TORKEZEIT, RIEMEE, AR TH O, & U Tld ALOS-2/PALSAR-2721) Tk < fiiZe ks
D Pi-SAR-L277 % . R Tld PALSAR-2 DBUIRPHIBRERAS T OBHRRIC DUV T PALSAR & D Lz 58 U TR
T %,

F—T— R GBI L— X, ZRAEH, BIERRGE, SAR T
Keywords: L-band SAR, Forest Observation, Calibration and validation, SAR interferometry
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FHEMT 7 — 2 JRA-B5IC K % INSAR I B AE fff (50 SR O R IE
Examination of INSAR tropospheric delay correction with JRA-55 reanalysis data

AR B 1 i EA !
KINOSHITA, Youhei'* ; FURUYA, Masatd

VABEE R E R AR B AT R
!Department of Natural History Sciences, Hokkaido University

BB L— 2 —TF387 (InSAR) ONAHTEHIC IZHIRZH) O i HIER R SIS K 2 KEUBHGEEIER R EE L TH D, 8
mm b 58 cm BB OMUNEE 2R T B EROEE & k> TV 5. KREUGHHEBER RIZER AR X 28I RPN EZE R T
DR E TR ZT-DICECZETH O, Bt o 5 lEE IR T 2 BEEEEEIE & HRE LR ToHRMR&IC R
T NHRBHELE 1250 % T &AMk S (Doin et al., 2009). INSARE [AlFR IS KGRUBHOEIERN 42 520 2 RERIINL S A7 L
(GNSS T & IR B IX 2R AIC K B ﬁ%7J<F PAE & /KIS K BIREIEIC T BB T e HHISBNTE
D (Bevis et al., 1992), INSARC & > TIIMFZE N Z B DK T W ITHERAE DY S FE LA E M HHIC 351 2 T B R 2 HA
L7 > T\ 5 (Zebker etal., 1997)C % TIC GNSSOEIE R T — X 2 M U7z i A BIESS € TV 2 I UTzffiE
T R OMFRDNBEINTEE 0D, BURTIEIM/NMIERZ BRI ZEK T 513 EDREICIZE > TV,

BUESSE T )V 72 O T AIEE Tld, IR ICHHRE S 2 hi BHEAE LS of U SUBMRAT - VERR & Nz BT 7 — 2 DVE RN
TH5T EMIFEREETN TS (e.g. Jolivet et al., 2014)LH LW T NOWIR L RFFEDT— X 2w b DRZE VT DIE
BIRKT IR TE D= b T —Z Xy OIS S M U & DIFHEL | FI2igent5 & 75 o =i LIS c ol Eo AR
DWVTIERKREEE N TV,

ARWZE Tl 20144 X 0 FRAEDBHMA S N7z 58T 55 FEHHMNT 7 — & (JRA-55) 7 W T INSAR i IR AL D fifi
IEZ1TW, ZORMBZMGEE LTz, JIRA-SSIEEIHICH 2% @il THERR SR T — 2 2y S OERZE BN & U Tz ffihr 7
O x”7 hTdH% (Kobayashi et al., 2015). JRA-535E 7 )L/K %1% TL319 (K 60 km), i 60 & x> Tk b, 3
ReT— 2% 6 B H it & h“(h\%. AWIFE Tl IRA-BSICHF NS AUE, &, R0 7 — 2 Z R A L T Jolivet
et al. (2014)& [AkEDHHE TEEIELER Z 3 L, =MABEE VT SAR O#FR T FBIERANZH LTz, £z,
T—n ST Y X —0 ERA-Interim BT 7 — 2 OKREREE 0.75%, Sh1E 37 J8) TL [AMICEEE AL,
JRA-55 & DL ETT 5 T2, fIEDM S &3 % SAR 7 — ZIZEH N Dix { ElDZ W44 REED (Path:411, Frame:690)
@D ALOS/PALSAR 7—Z 72\, GAMMA V7 R = 7 TSI R 17 - o, Mg RERR 213 FE L R D 10 mAsFIfA
T =20z FBHEOE IS X % INSAR RO ALk % 7z FEFLRED 3000 m&K O WX T D7z 5
G U7z, 28D SLCT— 2 ZHWTHFEILEEZ1 7o 724558, &1 309D INSAR Hi{{§ 72 ERK L7z, —HB0D INSAR H{§IC &
HUBRHEERFOHEEIRA H 2 WIS EHEEEL & BN 2 BIEDNHZLN R SN0, MREEIESRIC K 2 EDHh D
HIRIWNH RN EDZIEX T o v T4 VI EKBERE LY ROBRERT> TV,

JRA-55, ERA-Interimic X 2 R AEH (F OAS S, 4> INSAR {5 O FEHE(R 22 O Sl 13 4 (E /DS 1.26716 cmTdH >
TzDITH L, JIRA-55IC K Bl 1E#&IE 1.25231 cmic b LTz, —77 ERA-Interimic & % il 1E Tl 1E 5 OAZHE(R 22 D E
& 1.26797 cm& 72 0, b MICHIINT % LW S FERMDME S NIz, Tz, HIENT T — X2 D 515 5 N B G & 7§ 1Rk
EIBRREAEIC /0 CENENHMIIE LT, S2I80B A a (R4 & IR AE A (E 1% 72 N2 N OREHE(R 22 HY JRA-55 T3 1.26053
cm & 1.2659 cm, ERA-InteriniCld 1.26223 cm& 1.28106 cm& 7% - 7z, T OFERMD 5, ERA-InterimDFIENERI Tl
Mo TEHEHRDO—D & UTIRMEIEDHEHEEDR I NEZ 5NS.

AT Y H i JRA-55 K U ERA-InterimIC K A i IERNERZHE L, ZOMROBNCOWTER ZTHTETH 5.

F—T— R INSAR, MRIEREIE, FififEtT 7 — &, JRA-55, ERA-Interim
Keywords: InNSAR, tropospheric delay, reanalysis data, JRA-55, ERA-Interim
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RINC I & % PALSAR-2/INSARf#HT
PALSAR-2/INSAR analysis using RINC

NER 0T BT
OZAWA, Taku'* ; MIYAGI, Yosuke'

B SR AR ST

INational Research Institute for Earth Science and Disaster Prevention

R BRI (7205 25 (ALOS-2)1d 20144 5 H 24 HIcHTH EF SN, 11H 25 HA S ALOS-2 &I N
BB L —X— (L8 —% I PALSAR-2 T—XDEFBAMNHMBEI NI, —77, AL PALSAR2EHEDT—4
Wz @ SAR T FIEDWIZEIC ) T, SAR Ff#FTY —)L (RINC) DB ZiED T3 (e.g./NE, 2014. &
REICBWOTIE, RINCICES PALSAR-2 57— X 7% 7z SAR TR O EH &3 5.

PALSAR-21%, &E5fiRfe (Stripmap, JAEEN (ScanSAR, ARy F I A4 FD 3 DOBME—FZHELTWVS. &7
fREEE— RDT—ZZ Wz SAR TSR ClE, ZEAEDTHRTICEVWTEWTHENMESNTED, T—&ITKK
MENTOVBEEHEERICHE DO THIE « JUEfR 7 EZ> I 2L — 352 Ik, ZTNEORDEHBB X ZHRE
T&E72. 20144 8 AICHE N LTz Ik BERES® 20144F 9 HICHE A U725t LIc DWW T SAR THfit Z A Lz & T A,
NOVEICHIEZEFhIC X % & BN M e E Nz, IEEREEICET % SAR T #ITIC BV TIE, K2R
BNCHEMIC (LT 2 HGRZE T AL X T2, 20144F 11 H 22 HICRHE U EREIGEHOREICE T % SAR TEEITIC B
TIIHIEIC S MR B 2 Ml % 2 e N T .

IEEEIE— K (490km@HfINE) 12 X B RH8E « gk 1 X712 DWT SAR T2 it lz & T A, Fthid g
WEDD, IZIFERMTTSMEONE. £z, AT A TOEZRNMADF Y v IR ENEh>7. LA L, 75 SAR
THEIRIC BN T, BHREONHER MR-z, ARy I A4 FE— RICXB/NEEREED T — 2 ZRT Lz
CTA, BVTHIRESNTZEDOD, NHEPZBICEILT 2y v IHRENZ. S DlMEE, HEZFHT—2L L
THW ETREETH, SHOMRNLETHS.

F—7— F: PALSAR-2, T¥5fiftT, SAR MY — )b, LK S, gL, REFRICAOMIEE
Keywords: PALSAR-2, INSAR, RINC, Kuchinoerabujima, Ontake, the northern Nagano Earthquake
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BRI L— 2 =1 K2 K AEIORNE= 2V > 7 OH %

Usefulness of Iong -term monitoring of volcanic eruptions by synthetic aperture radar

ASHT i b BRI T A RS L BRI S L P it 2 ey B2 2 R R 2
HONDA, Takesrﬁ* ; UDONO, TOShIaH SHIMOMURA, leoyukll NOZAKI, Takayosh} : NAKADA, Setsuy& ;
KANEKO, Takayuk? : MAENO, Fukash?

VB St R O, 2 Bt KA HEN ST
'PASCO CORPORATION?Earthquake Research Institute, The University of Tokyo

(lZt®Ic]

P2 B SR O R 1000kmIChiiE T 2 ENETH B, 20134 11 A 20 HICPH 2 Er 5K 500m Ol ¢ #i 7z Rk
DHEERE N, [ 12 A 26 HICETH25 & —R{t. 20144 10 HICETH2EOREWNAEICEBDLNS L L., IAaiti 7z
I TEFEIRENDNBHE BRI L TV B, LA LGNS, —HTHEWEADETH 2SN R 130kmiEEhTwas 2 &
Mo, HESBHESRICK S %M%ﬁ?ﬁﬂbil;ﬁ“(%% FRZEIC K > T EENSERT S T LIERETH S P, AT K
HfizEEE LRI NS,

FEHELE, KNBEOFEFREZRD Iz FEHICRERRT 2 T L 2 HNE LT, D HDE I BliA nTGE 7 A RRBHIT
L— 2 — 27z O - E BTN 72 9246 U 7z,

Ui o %)

SalBHNC W7z TerraSAR-XIE X N REKBIO L —X—7Z2## Lz, BIRHH11IHOEETH 5, BN TR
E— R ! G5 f#EE SpotLight300MHz (ZE[7fi#fE 1.1-1.8 m, fRi% : HH. % #i& - Descending THfiL. WAk 2 H
%0 20134E 11 H 22 HAh'5 20154F 2 A 4 HE TICEF 30 2 LT\, F 2§ Hric I X U 7=1% /7 BGEL @
JEfE 72 U 7z

(E=%V Y 7HR])

BOWIRZE RS L. BBIEEAERZRD DINE DT A2 Z 2Bk U, BUKBHIEEO) 1 7 A E&Icidib e
% CREFE LR o Tz, 20144FE 5 A 17 HE TIFIERLOFIRICHE K UTzhN, F4E 6 H 8 HIC Li%@J/\@f“Eo)(mﬁjb\E%
REINEEH 4 HETRIEHRMNCIER Uz, E5ICHEE 9 H 26 HICIFILHADIAEDOFRE DRI N, 2 ExZE
%%w« T TEIEICE > T3, ek OEOmEX, 20144 1 H 5 Hid#J 0.25kn? (0.54 X 10* m?/day). Hfﬁ 5
H 17 HIZ# 0.9kn? (0.49 X 10* m?/day). [FI4E9 H 4 Hid# 1.3kn? (0.36 X 10* m?/day). [FAI4E 9 H 26 HIZH 1.7kn?
(1.80 % 10* m?/day). 20154 2 H 413# 2.5kn? (0.61 % 10* m?/day) &7x-> 7z,

RIS KIUFEBNODIRIAE I B & KRR CINDAES R—LIROHIE, IAaa—7 ., IEEOF b > & DiERT
Ete, BEA— TIN5 —EARICHFICAN > TVEDTREL . EHICEITLAEDNSHE FLTWAHFDHERET
THEMD, HIEOMD MO FZR T LIz DEEZ NS, XA —TWEEINEE ZDLmh 5 5
MERKLTWA T EhE, IEO—7NEE L TASMNERRICB I N e HENTE S,

— TR R 5 L 20144 11 H 9 HEBRA A KFES AN HRISH 40mZH L T\ 5 2 RS Nz, KA
BNZD > TRV EFTIUIPIAERERISE DN TR T ERRBLTED, KEBEEEL—X—0DASA LD
PO EldR 50m s < o 7z L HERITE B,

€32

%A SARFEIC K - ’CWUJ?E@J%EHJ%E’JLJ& 21 T UTRER, MTEEIOFEARZ(bE L 5 2 5 T A KT,
(_O)ck IBEREMESNT=DIE, ERIFBFENEW X N FEEZHWEC &, SHEETREZEOIR LT &, Bl

B 52 BZRENMEEL RN T BT 5 NS,

7272 L. SEOBHITIE L —X—ORREH G UTERS M (FEILA) IS R 23 aii B e T & f2h%.
BT GRIG/H) OREERHETH % T LRI N TV, SARESERITT ZEICiE. L—X—0ORE /51
FEBTINEND S,

[(ETic)

SARIC X B AITEEN ORI, FEOFEBIMEIC X D BIIHERDREE S NS & DD, KIEPEANEE EDHIBISEIFIC
FEAENTICEHRDTRETDH 5 T LRI NIz, ERERICBR I NI L— X —DRHEIC K > TG E0FE
MNEZLCENE, FIZIEHEBROBINCIE X 3 RO SAREE. [LHMAEICIZ L N RO SARBEEZH VSR E,
HICIS U THEREWN TR L EZBNS,

ST DFTIK & 75 5 I LHARZ RO BARFE ORI 2 HEE L, A LSEEOBIRIC 71 T SAR A EZFIH L 7z ik
e MILUEEAR OB Z HIgd C EWVEEN S,

F—U—F: GREOL—%—, KlheE=2) 7
Keywords: Synthetic aperture radar, Volcano monitoring
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?%‘9“ N ?/ %Wifﬁ%@m% HIN & 9 %750 T8 SAREIRIC W 2 FHin Y oA 22

74)

AB\ spatial filter adaptive to slope size applied to differential SAR interferograms for land-
slide detection

FHP B — b S K 2 ¥ 2 B YE 3
KUSANO, Shunichi* ; SANGO, Daisuké ; YAMANOKUCHI, Tsutomw? ; SHIMADA, Masanobd

VBRA S SZ 3, 2 R REANY B— b« LoV TEl 22—, 3 M A TR N 2SI B R A
'PASCO corporatiortRemote Sensing Technology Center of Jagdapan Aerospace Exploration Agency

N TWERBOL—2 GEN T SAR) 1. fEA Eh bR 2 EEEHd % T & T, REHIRNC/E Ukt
NZEFHIT 2 TH %, BHEHAN TN S /28, EREME ENH > T HEXREZBNT S ENTES, T,
FEa X— MU OBEF C. Rm THI U A— MUA—RX—OHEZN ZFHITE S 12, HEZM OB (]
ZATHIG RO PHEL F. KL DILAER EDED R EICHWON TV S,

70T SAR % L TlE, HiZRANIE TY L PHEN 2 Rz 2 — 2 & UTHN S, —/5 T, HIERANISER T
3TN, BB TO RGP OKELR O DZELIC X2 TN LIE LIEEHNS, CORKUTERT % Tk
. HFHEGT2EK E K220 TR, #EET HMELNBOMRATERNE RS, TS, HITXDITKKT S T
f g RO BT OX S SRR TRz U, SRR ERNENTZ17T 9 T2, K& X 2 TSRk
DYERENEE NS,

AT, 20T SARBHRIC BN T, Mg X0 WF2 /417 Uiz 1T, 8722 & 75 2 KUK O KR
TEIEUTZEM T « WA ZRET 5, R T « )V RZIEZEREWELTONAIRAT 4 W R X=X T %, K&UTEKT
T, BEA— MU SEFA A= UA—Z—THO, N KEREMATr—IVTH%, —/ T, IO %
THREIEHT RO BROKZZICREE N, HERTREEB A A= MU SEEA—NMVDRATr—)LEEBT ENZL, T
D AT —)VDENZFIH LT, 22 BB EYNEIR UTeNA ISR T 2 VR 2 NS T & T g X0 Tk 14
fZL BT RRISERT 2 D X 5 R KERAT —)IVOTHREORENRINARIR T E 5,

LA L. —fRICHIT RO RO REZE1E, TOHRRTLICE LS, E5IC, HMIITRODBREMLZTH O, HldR
FMEET S, ZTDId, KO & 25T SAR B SRAIT BB, 7 2 VR Y VT Db DR KZER
JANEUREYNCRET S T LIFREETH . xR S M R K2 M E S T 2 08BN H 5, T TRET
HCiE. ROV A LIHEIS UTeNAISAT 0 WA ERET S, T XD DOKEZRZRHEOY A RICRE NS EIE
L. 740 E) T OLEMEERHIY A RICRET 3 C & T FHIY A XL RO T ES Mz N, By
A ALLEDOKGUTEEN T % F b 2Kk S %0

REFEOEANTFIEIRDEBO TH S, AT, MEZRHEHRE TERT ST &Lz, DEMAO SR LK
RN A EBIC BT, BT 2R AN 2RO R L2 7)V— b U TlH—/HE & #7597 )b—T1icid
HPEARE A W T2, fEIBEIRIEIC K 0 #EE U e R fEil o —EEifcy LT ot 77—V 2288 L, R o/ ST —
AR MIVEEET %, TOINT—AXRYT U IEFE U8 ORI E U, e 3 HE 074594 SAR E{§D A
R RMVCELC ST LT, REY A RSGHES LT VR ) VT %RFERT B, T4 IVRZEDAXRT MV EYNT—1) T2
L., 74 V2 EBDOED T SARMEGZ1G 5, BT 2RI L TINZREOIRL, BoNTMmHT DT 1)V 2%
70T SARWRZE BV A 7 LT, EREKRICT 0 VR ZiT, R LIETIETE., Py A AORKMEZFRE L. 7
NLLEDOY A ZDOFefEzE—RIc T IV EZY T T 5 L& Lz,

AFiE2 EFIRB X CILIEROMG XD I 351 % 7270 T¥5 SARBHRICEA U, MEEL 7z, mEiffefRic— i1
ISAT 4 WA ZiEHA Llga b EFEZ R UG E 2 iR Ul BRI —RRICNA IS AT 4 )V 2 i Uz
BATIE. T4V RY U FT BERZEMEREE KE LT3N, KKICERT % FiEh ol E s —/5 7.
g RO MEFHREEKE KR E NS 720, oA KZERE R OREICRITIR 2 BT 5, ZhUcH L, BETFiE
T, T RO EFHBFE TICRIFELTES 2T RKUSERT 2 TSN Tk d % C & 2R Lz,

AFHED, X0 EFEEERHEY A RIREENZ L WS REIZ. —BICKTIT 3 E#EZbN5, AT, @
R T V2D T ERAHILEN S, I ARRBRKER OS2 KT 2 FHHAMNAFETH D, T NOHETEFHEOH
etk b ZNTEOEREEHEEICR LD LR E NS,

F—T—R: E0 TS AR, IR, =7 ¢ )L &
Keywords: Differential SAR interferometry, landslide, spatial filter
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X-band 2 UF L-band SARIC K A EDTE=21 7
Monitoring of Sakurajima Volcano using X-band and L-band SAR

O AT U NE PR L B BUYS 2
MIYAGI, Yosuke!* ; OZAWA, Taku! : SHIMADA, Masanobd

b BRI A AN SERT, 2 TS 2R R

INational Research Institute for Earth Science and Disaster Prevehtapan Aerospace Exploration Agency

JUNEEER, EERISIRICAIE T 2513, BIEHATREERENKLDO—DTH%. 20064 6 HICHERIAKOMN S L
WENGEENS, 2009FELIEE SICIERICAR D, BETE U CBRINEAERC LT\, 12 20154 1 HICIZIERIX
CINICTAS R— LOHAERENT WS, TRSDFEINCEREL, IRAILVT I ZPLE U EBotrRZLdi &, XD
NS T — IV HGRZZ BN, S E T GPS ERIGET, /KHERIEZR I X D B T E 7 [Iguchi et al., 2013; Yamamoto
etal., 2013] EICBT ZBAEOENIEEI ZFR L, SHBOEHZ T 20I1Ich, AR Esc=2) > 7%
ITOREND 5. —MANC, TEEIHOKILICIT % BB a7z 5 72O TH 20, NTHEERBROL I 2
FIFHLIZYE—=r ey BT NE, EEITOXITH > TEEHMIC, ULrbIREZ —EICENT 22 &N T
%, LODIFEEHROR A 7 abt Y THEERHIIL—X (SAR) &, BREZMOITERNEETH D, EOH
iz dn Uit F BT 22 N TES. 2O, BXEEIPTEKOBLIOE=2Y Y IWNAEETH D, XZD
NG Z R U 72220 FIB T (DINSARf#HT) 1< X 0 R HRAE OMIHE ATRE L 75 5. AWFZETIE, X-band&
L-band &\ 5 B ZIED SARY VU E WA EXILDOE=ZY VT ORREHENT %, KBMHT % X-band SAR
¥ COSMO-SkyMedT®H D, JAXA-ASI (A 2V 7FHEEED) ORI ED F7—2ZF]H L7z L-band SARIZ
20144 5 HIZHT B FiF BTz ALOS-2/PALSAR-2D T — R 72 ffi [ L 7=.

il L7z X-band SAR7— %1% CSK7—# (Stripmap®— F, ZER#AER 3m) T, 20104F 7 HLAREILAT « maf Tifiii
EHS 12/ HOME TR E N T—2Th%. CSKOMIFEHIEE CHEDLARMT 16 HETH 50, 4 HAH|
THATNTWS7D, R THHA LT —2OHUSHRERET4HMTH 5. LrL, BUSHENEL, HhDE
ERRE (F—2ZHET % 2 RO#FEOHEREEE) NWEWEETE, REXZTORATE TSI 2HEENESNT
LEV BRSNS TR, SR ROMTRAE 2T 5 DIENETH > 7. £7eT 2 EREOMRE
I3/ E < [Yamamoto et al., 2013] EIHR O FEMET OFERMN 51X, B LHRAEIIMINE NG -7, 2T T,
ATl INSARKERVIfENT Y 7 b =7 TdH % StaMPS[Hooper et al., 2007 HIV, CSK 7 —%%{#i-> 7z PSINSAR
fietrztr o7z, ZORER, FEILERINFEIC PSKAMES N, lemlyearDRERA I & Nz, T 7o R SIS 33850
lemlyeadf DML E Nz, TSR Tb NI KERIRORE R [UA, 20121 LM TH 5. =72 Lt
FEORBIC X B KA AEZ G TSRS EZ 5N 5. il L7z L-band SART— %1% ALOS-2/PALSAR-27— %
(Stripmap®— F, 229 fEAER 3m) T, 20144 9 HLIRIMAT « FfTHHLED SBIIE N TE D, B OMHTHE SR 24
NI 5.

F—U— R GERMAOL—&, 5, E=X2 U V7, INSAR, PSINSARHIHZ &)
Keywords: Synthetic Aperture Radar, Sakurajima, Monitoring, INSAR, PSINSAR, Deformation
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o7 27« R LRICEBHUSIC 3503 B (LK A B+ D ZE [ 7 A _
Spatial distribution of permafrost in the northern Tien Shan, Central Asia

LR R 1 ZREL T 2 ;L EL S ; I ok 4
YAMAMURA, Akiko *; NARAMA, Chiyuki® ; TOMIYAMA, Nobuhiro® ; TADONO, Taked

LR RAIREERE HIARIZERI TR, 2 iR A B RER BRI AR, 3 A AN £— b - kv W 2 —, 4 3
T2 NI FE R

I Department of Environmental Science ,Niigata Univeréitijgata University, Department of Environmental Sciendemote
Sensing Technology Center of Japan (RESTE@jpan Aerospace Exploration Agency (JAXA)

KRG PR T 27 QR « P Ic B 2 EEE Y 4+ — X —X2 T =L L THISNTHED, LRI ILEK
FRUHE KA L E WS T TKEEMAEL TS, TS OKEFEREZ RS 5 LT, (ILEKR LG KAE OB
IRIRIE AR R TH S A (Sorg et al., 2012) KL LfRIEERHIKIC 350 TUILHE R AR T O ZEB i OB IE R ZA 59T
HB. T TAWETIE, IHEARABTOIFETRIE L 7% 2 50K OZE 7 - TREDH - WEhh 5, KilibirIbHs+
IWFERZ 75 b—UIROILE KA BRI ZH 5 Uz,

BIHFAA - 2edh BB G R O CIZRERRFM 2 BRI ERE LTS O0KIMNIC 20 TH5 SARZ# LU, Z OREREOZHHn
5, K 7 IS KA T 2 R DB « (S S oKi L b GRS ORI U Tz, ERd o mm 2 BT O
MFEE UC, 2013-2014FEFIC BT GPSE MBI Z A L, KR X A 7 D5 0K L THE3E 75emlyr D}
R ANOHEmREDEN S Nz, B Mg, HlE - KGR SR TE, KA TEHEEL S 2ERETHD &
Wi 5.

B < SRS ORI O EB K CZ NS OF#HN 5, FIVEX « 7T b=k ClEAREE Rk AB AL
MRdti 2900mEA F, (LR 3400mLL FIC/H i LCW\Wa T EMHLMCE> T, AT, BZE=7 ALIAOEIAM 2D
T SARFMTN B, B AKIA O LA L DT AE D RIMFEIC L S J ik 7t b& % LLfiRIE i 3300-3500m+ 3T CHERE
Uiz, 51T, BIEA - S & 30E LTS oK O 5 BRI, KR Z A 7SOk Zo 7. HHIE, Th
SIKIHLIR 2 A 7 DBEFIKI DG L TEMEZB T RS TETH 5.

F—T— R E T SARMT, (LKA L, A 0K, Rililiik

Keywords: DINSAR analysis, mountain permafrost, rock glacier, Tien Shan
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ALOS/PALSART—Z Z Wz 7)) —> T v RILPEE D IEE HIKIRZE DR H
Detection of irregular change of ice sheet in north-western Greenland using ALOS/PALS/

data

T BB b (2 83 Ak AR 4 Bk B 2
DOI, Koichiro'* ; YAMANOKUCHI, Tsutomu?® ; NAKAMURA, Kazuki* ; SHIRAMIZU, Kaorw?

U ENTRH IR, 2 S IISEREBERE, 3(— ) VB My U T v 2 —, f AARY
INational Institute of Polar ReseardGraduate University for Advanced Studies (SOKENDARemote Sensing Technology
Center,*Nihon University

SUEBOKIRRMAEDES TR D7) — 25 ¥ R TIOKIKIREIOZ(ED L E TO B IHEED D %, ZT T, 9 T SART
% (DINSAR) %, b7 ) —> 52 REBIHIL 720 < DD ALOS/PALSAR > — IS L, ZhiX & 2 A0 T
SARF{£ (DDINSAR) IZ X W 5NBZEN K Z IpGU2014T BV TR Lz,

IKIROFEN TR EHENRIRIDETH D 20T SAR HIRICEIN 5 & H I Rim#nc £ 5 fifHZE{tid DDINSARIC &
DIHRT BT EMTES 0, FHEZEILE VS BN TROWENZRINT S EWA[RETH 5,

ALOS/PALSARIC & D 200748 A 30H. 10H 15H. 11 H 3 HIC 3[EEk L Tl niz>—> (OSX 76, 71—
.\ 1590 IZ DDINSAR FiEZ#H Lz & A, 185 NTENAKIC 10~15ecmD N £ D H % MIEH 2 W IEFEMIEZ L
ARy FDEBATR SNz, ZNED AR Y b OMEIZIRFEOKKE EOMOME & IZIF—HT 3 ehb, BoNiz
N EFMOERIDOENMICE D ELCTZOTIREVNEEZOENS,

S, AU SART—RICA Ty b NIy F VT FEZEA U CRERBIZHEE L, ZOREEHAGDE Tithok
HZAMICDWVWT EBICHRS TETH S,

F—U—F: EZnT¥ SAR KIKIRE), A 7y b IR, TV—VF U
Keywords: Differential Interferometric SAR, ice sheet flow, offset tracking, Greenland
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ALOS-2/PALSAR-2IC X D #E 2 5 N7z ENN DTG A ILJEIIC 351) B 525 #)
Ground Deformation around the Domestic and Overseas Active Volcanoes detected b

ALOS-2/PALSAR-2

Lo 1 IS IERS 2 5 SR Lt 2
ANDO, Shinobd* ; NAKAHASHI, Masak# ; ONIZAWA, Shin'ya’

PSRRI, 2 RERIT
IMRI, 2JMA

20144E 5 A 24 HIC, BPESENEM#ESE (720 25 (ALOS-2) ] HMIH EiFshiz. RIS N =ERHOL—
2 (PALSAR-2 &, &R I72n\H 155 (ALOS) ] [Flkk, MR OKEHRICENT L Ny FEERZFHLTHD,
TebtEhvE < R ZEEcAE T©H 5. £z, ALOS/IPALSARK O & &t I THy, HRHZE 14HE
FERICHE L T2 o Tzlz8, X0 EfMGE DT — 2 7z @8 THUYS - T T &, B « SRIcrD efEnTuvs. T
B EIFBKAPEHEROKIEHR 2R T, 20144 11 H 25 HIC 7 —Z B E Nz, ALOS-2/PALSAR-2i3Z O3 Dl
&0, Pl e RO FEBEN—AT Y TOBERMEZEHL TWSD, KUIEEHOZRZDHELR & DS EDRER
I RIS ICBIIIAT TN TN 5.

KEZECL, ENSNOTENLEA N O HEFE R OHIFRZ T DUV T ALOS-2/PALSAR-2D 7 — 2 7z W T ¥
RN BRI T > TV 5. B NINTEESIE, TN NAT O LTEBFH- B B R R DY — )L
ELTHHENTWS., ARETE, T—2B RO N TLE, KEUIZEATICIBW T E 1172z ALOS-2/PALSAR-2
DFRMHEFICDOWTIEN T 5.

AfRNTTHWWTZ PALSAR-2 7 — X2 D—Bi%, KUK PRGSO E > THED TV S BEEFIFSEEEER (il
WG) [ZHDWTHEH - I-itE N7z DTHS. iz, —HIE PIXEL THELTWAEDTH D, FHMIZEFLHE TR
HE (JAXA) & TR HERIZEAT & OFLEIZZANC K D JAXA h S EENT2E D TH . PALSAR-2ICEIT % [HHH]
T— X DFEMHEE IAXA ICH 5. HBIITICIE, B SERPARARIIZERT O/NER RIS K D BIFE X N7z RINC(Ver0.25)% fifi
MU7z. &8, THEEGOUHERICIBOTIE, E BRI TOBMERIX 10m X v > 2 (&) ZJtic L7z DEHM Z2
L, HXOMEICIE GMT ZHWVW:. I LTHALHL T,

F—7— R: ALOS-2/PALSAR-2, T SAR, s 4%, 1hX 1L
Keywords: ALOS-2/PALSAR-2, INSAR, Amplitude image, Active volcano
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