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DEM accuracy evaluatlon in mountain area by utlllzmg topographic corrected products

of high-resolution TerraSAR-X data
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NONAKA, Takasht* ; OKAJIMA, Yuki® ; TSUKAHARA, Koichi!
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A, A EHNOERMSIEARBAI L —& (Synthetic Aperture RadarSAR) DBHFE, K UZ AU PSR O
At IKFBIE(H T, R EOHKERZIZ U & T 284 50T TOR ARG TThN TV 5, ﬁz‘@r-& IZ & % HiK
ERICBE LT, WG 5 O O HFHREL B ON ER SN EE L 5572, @M% SART—2TE INHICET
2 EMENIZED TN TV 5

TerraSAR- X B3 % FH EH’J@ SARED 1 DTH D, 200740 6 HDFI B LD, RO T — 2 2 IEFHICHL
BL TS, HIC 2010FICIEHHI#ED TanDEM-X M1 5 _EIF 5, BIEIE 2 8T — T kg O 2 L O Rk o B
€7V (Digital Surface Model DEM) D7 —2ZHS L T\ %, TerraSAR-XIZW L DO DML )V %,
DHET—ZR GIS L EREDLE ST LN TE ST &h 5 Enhanced Ellipsoid CorrecteEEC) MK H M. D
DEM IC X B HIEM I EIR A DME T — 2 TH %, —/5 T, Single Look Slant Range CompleSSO 137 ¥ A-AF > b
LY VAMIC 272G 2HKPEERIOERT —2THO, A Z—TJ A M), REITIECHAIN TN S,

TerraSAR-Xf S DR EIC BT 2 BHERIZE Tld, SSCTE XY FOFSEIX 1ML R TH S T EMRENTVS D,
I—PIC KL FEHAETNTVS EECT A X7 bd, ETF—XIC X B0 MRS ROMEN /RN TV, ZT T,
FHELIITNE THHENCHBW T, R R L 2GR Z M L7235k b, TerraSAR-XD EEC 70X 7 kD%
M DOFMEIZTT> TE Tz, ZDFE., SRTMD DEM ZfHH L7z EH m OREEZmIZLTWA T tER LTz, Ez
L IH ORISR L DEM OFSEE, NOASHIOETIVERERL., VHITTE T IVOREZFi LIz A, €7V
DOF5EIF IMBEETH B L ZHSMC LTz,

ARFETIE, AETIVZILIRTHBO TerraSAR-X7—ZICiEH L. AV VALICfEH U7z DEM OREZ3HiEid % Z &2 H
E’J}:@“% i L7z 2 DD TerraSAR-X7— X, 23 AMAZEH., Wt — FldEnfEEE SpotLightE— K (5
BRI 2m TH3, —/7. [#iHT 2 DEMIZA Y Y a2y A AH 30mdD ASTER. KT 90m®dD SRTM X Wk E iz d

@T%éo EMGEHOSRT—2 & LT, —EDORE (HIXE#RL )L 2500 Z iz fize5 B8z Lz,

FIMAES & LT TerraSAR-XIHE| {5 & fiZe G E B{R O W 5 H SRR T & 20D 72 i & B OB i 2 duoic A5t
25 GBI U7z, 2 LT 25H#li1IC 31T % TerraSAR-X & e B E DA E I A D AHE, B A, & U RMS (Root Mean
Square FHFERE X HIA. Y AL KO X-Y FHEICBO TR U, KISIUREBO T —ZICET IV Z#RE Lz, AL
VHIEZITS LY T5MMN X A EIRIEEET 5728, X J7M O EOEHE(R 2D B Z A )LV HiEIC B 2785 85
ZTC. DEM OREZHEE UTze AR I & | LFER OS2 FUC AR 2 /5T 5,

F—7— R: FFEE, TerraSAR-X HifE## I, ASTER, SRTM
Keywords: Geometric accuracy, TerraSAR-X, topographic correction, ASTER, SRTM
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Pi-SAR-L2 observation of the landslide caused by Typhoon Wipha on Izu Oshima island

VL 2 B 2 R R YRR BN B BUYE !
WATANABE, Manabu* ; DAN, Risakd : MOTOHKA, Takesht ; OHKI, Masatd ; SHIMADA, Masanobt

LT e pa RS, 2 V E— b v T e v 2 —
1 Japan Aerospace Exploration AgentiRESTEC

On October 16, 2013, Typhoon Wipha struck I1zu Oshima island, and a large-scale landslide was induced by the heavy rair
Six days after the disaster, Pi-SAR-L2 observation was carried out in four different observation directions (L203201?L203204).
One Pi-SAR-L observation (L03801) was carried out before the disaster on August 30, 2000 in same observation direction o
L203201. The observation data were used to determine which parameters and directions are preferable to detect landslide are
Several full polarimetric parameters, including Sigfapolarimetric coherence, four-component parameters, and eigenvalue
decomposition parameters were obtained using PoISARPro and a self-produced programs. As pointed out by Shimada et al. [:
the change of the land cover from a forest before the disaster to bare soil after the disaster was well detected by the coheren
between HH and VV. In addition to this parameter, the eigenvalues and four-component decomposition parameters have tf
potential to detect landslide areas. The data from observations of the bottom to the top of the landslide detect the landslide wel
whereas the observation of the opposite side are not as useful.

Soil from the landslide intruded into the town areas, but none of the full polarimetric parameters show any significant difference
between the landslide-affected town areas and the unaffected areas.

[1] Masanobu Shimada, Manabu Watanabe, Noriyuki Kawano, Masato Ohki, Takeshi Motooka, and Yutaka Wada, Detecting
Mountainous Landslides by SAR polarimetry: A Comparative Study Using Pi-SAR-L2 and X band SARs, Transactions of the
Japan Society for Aeronautical and Space Sciences, Aerospace Technology Japan, 2014, 12, No.ists29, pp. Pn9-Pn15.

Keywords: Full polarimetry, SAR, disaster
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JERS-1H5 K U ALOS/PALSARIC & % 1T KRR . .
Shoreline change analysis using JERS-1/SAR and ALOS/PALSAR amplitude images

WA B AN B2 T Y L e AR (R 2
ASAKA, Tomohito™ ; IWASHITA, Keishi' ; KUDOU, Katsuterd ; AOYAMA, Sadayoshi ; SUGIMURA, Toshiré

\;

VHARE 2V E— My oy TR Y 20—
INihon University,2Remote Sensing Technology Center of Japan

Aerial photo analysis and bathymetric survey are commonly conducted to investigate the actual conditions and temporal vari
ation in beach transformation. In recent years, satellite-based optical imagery has been more widely used to evaluate coas
erosion. However, defining shoreline edges using optical imagery is difficult because the sand under seawater near the shoreli
can often be seen through clear water. On the other hand, synthetic aperture radar (SAR) imagery can be used to interpret t
boundary between a sandy beach and seawater; this is possible because the incident radio waves are not transmitted through
ter, and SAR images can be compared to trace the shoreline. In this work, we examine the potential of shoreline change analys
by using Japanese Earth Resources Satellite 1 (JERS-1)/SAR and Advanced Land Observing Satellite/Phased Array type L-ba
Synthetic Aperture Radar (ALOS/PALSAR) amplitude images. We consider Kujy?kurihama beach in Chiba Prefecture as oul
test site; along this beach, the shoreline is almost perpendicular to the SAR antenna beam orientation for the descending orbit.

We propose a three-step automated shoreline-tracing method to assess the temporal variation of the shoreline in the stu
area; the HH-polarized JERS-1/SAR amplitude image captured on February 22, 1993, and the HH-polarized ALOS/PALSAR
amplitude image captured on May 20, 2010 were used for this purpose. In our method, a shoreline is traced as vector data. In tl
first step, edge pixels in SAR images are identified by using the Laplacian of a Gaussian filter. In the second step, unwanted edq
pixels are masked on the basis of a discriminant analysis in which candidate shoreline edge pixels are estimated by using statis
cal information within a moving window. The criteria for identifying shoreline edge pixels is decided on the basis of previously
gathered data, the backscattering average, and the standard deviation, in the training area (30 by 10 pixels) encompassing the ¢
shoreline, and land. In the third step, shoreline vector data are generated from continuous candidate shoreline edge pixels by
automated shoreline-tracing algorithm.

The results were verified in two ways. We first verified the location of the shoreline edge in the SAR amplitude images
by overlaying multispectral images acquired on dates close to the acquisition dates of the earlier mentioned JERS-1/SAI
data and ALOS/PALSAR data: the JERS-1/Optical Sensor (OPS) color composite image acquired on May 3, 1993, and th
ALOS/Advanced Visible and Near Infrared Radiometer type 2 (AVNIR-2) color composite image acquired on January 8, 2011,
were used for this analysis. Next, we calculated the statistical information of the backscattering data in the JERS-1/SAR and th
ALOS/PALSAR amplitude images for our selected training area. It is noteworthy that the backscattering average and standar
deviation in the shoreline training area is a unique than anything training area.

Our proposed method reproduces the temporal variation of the shoreline by using JERS-1/SAR and ALOS/PALSAR amplitude
images. However, a part of the shoreline extracted using the JERS-1/SAR amplitude image was inaccurate. The speckle noi
in the JERS-1/SAR amplitude image and the low spatial resolution of the raw data may have caused these errors. In our futu
work, we intend to improve the algorithm for JERS-1/SAR data and accumulate backscattering information of shoreline edge
areas using SAR amplitude images.

F—TU— R RTHELRE, R R

Keywords: backscattering, beach erosion
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Glacier observations by airbourne synthetic aperture radar, PISAR2, at Tateyama, Japat

il YRR SERER 2 A2l A3 AT B
FURUYA, Masatd* ; FUKUI, Kotaro® ; SUGIYAMA, Shin® ; SAWAGAKI, Takanobu

VABEE IR AR AR, 2 )V T S RV AR, 3 RE AR R ARFSEAT, ¢ ALE R 2 ERETRE A 2Rt
!Hokkaido University, Graduate SChooI of Scient®ateyama Caldera Sabo Museutmstitute of Low Temperature Science,
“Hokkaido University, Graduate School of Environmental Science

Fukui and lida (2012) reported that three snowy gorges at Tateyama, Japan, were flowing at a rate of 10-30 cm/month an
hence could be identified as glaciers. Fukui and lida’s observations are based on ground-based GPS observations. Becal
glacier flow velocity data sets are one of the fundamental physical quantities to better understand the dynamics, convention:
geodetic techniques have been applied, and the measurement accuracy has significantly improved. However, due to the sev
environment and logistic problems, SAR-based velocity mapping has been performed with successful results at large glaciers ai
ice sheets over the past decades. The velocity mapping technique is so called pixel-offset (or feature) tracking. Thus, applyin
the same technique to the fore-mentioned newly discovered glaciers, we should also be able to detect the spatial distributic
of glacier velocities. However, the presently available satellite-based SAR data set does not have enough spatial resolutions
resolve the velocities. In this regard, the 30-cm resolution of Pi-SAR2 seems promising to perform the pixel-offset tracking.
Here we report the first observation images of the Japanese glaciers acquired by Pi-SAR2, and will discuss the preliminary repo
of velocity mapping.

F—U— F: GG L—&—, K, 7L
Keywords: SAR, glacier, Tateyama
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Monitoring of Ice sheet marginal zone using multi-frequency SAR data

HEZ 8 1 5 0 380 2 5 vk AR 3 EAR R !
YAMANOKUCHI, Tsutomu!™ ; DOI, Koichirc? ; NAKAMURA, Kazuki® ; AOKI, Shigertt

V(=) VE—F ey r T8ty 22—, 2 ENTEIRSLRT, 3 HAKS, * AUiEE R AR AFZET
!Remote Sensing Technology Center of Japgdational Institute of Polar ResearchiNihon University, Institute of Low
Temperature Science, Hokkaido University

Environment of Antarctic continent and ice sheet marginal zone is quite important for understanding the mass balance o
ice, formation of deep ocean water and other cryospheric phenomena.Previous study showed the usefulness of SAR data
understand what is happen on the bounary area between ice sheet and ice shelf by SAR data analysis, and achieved the mapj
of ice sheet surface velocity mapping. In recent, many kinds of satellite equipped SAR sensor plan to launch and these data a
available trough the scientific Research Announcement (RA) or Announcement of Oppotunitty (AO).

Based on these facts, this study focuses on the use of multi-frequency SAR data for ice sheet marginal zone monitoring
Especially, we focus on the use of INSAR analysis for grounding line extraction, ice flow velocity mapping by offset tracking,
and understanding the image feature difference through the interpretation of X-, C- and L- band SAR data. We use X-band dat
by TerraSAR-X, C-band data by ENVISAT and ERS-1/2, and L-band data by ALOS/PALSAR data. Then, we will try to describe
the applicability and prospectives of ALOS-2 / PALSAR-2 data

TerraSAR-X data were provided by DLRs’ AO project (Proposal No. HYD1808), ERS-1/2 and ENVISAT data were provided

by ESA Cat-1 AO project, (project C1P.7657) and ALOS/PALSAR data were provided by Research Announcement by JAXA PI
project (Pl No. P1418002).

F—T— KKK, Z 5, SAR
Keywords: Ice sheet, multi-frequency, SAR
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AT A SART — I KB HFENHE « HUBRER « HEATEROEIEIL L ZDIGH]
Evaluatlon of surface roughness, magnetic permeability and dielectric permittivity using

polarimetric SAR data

ANl SERH T B2 LT a e T2 AR S KR A B VBB S
KOIKE, Katsuaki* ; MASUDA Takayuk ; SAEPULOH Asep ; URAI, Minoru? ; OMURA, Makotd" ; DOI, Koichiro®

R%Bk?k?ﬁmi?ﬁ% Bl 2 82 R VTR, 3(0M) PESERAN R S IS B i A e 2 > 2 —, 4 mRIEN R Ak
SR, 5 [T M e T
1Graduate School of Eng., Kyoto Uni¥Bandung Institute of Technolog$Geological Survey of Japan, AISTDept. Cultural
Studies, Univ. Kochi?National Institute of Polar Research

BERAOL—% (SAR) UE— by VTR EREHTHD, <A 70O TS cHii@Z ettt s & 0»
SR D B, I TIE, HEWEOBRITEEHREMMRE S L1852 L0 FRICED RS U X R Y SARB LIS
HENTWa, LML, RF7U AU SARDHRIEHEGE I FZ EICRSNTED, MEYEZHEdT 5 X TICEE->
TWiEW, ZCT T, AW TITHEDREE S THEE/KEHEEDOBIEN S, Saepuloket al. 1< & % F mdPSAR (magnetic
peability anddielectric permittivity fromPolarimetricSyntheticApertureRadap % >, HH * VV « HV O 3R SAR T —
KN HHAHHEE, OB, HEEER2EIINT e 2idAT,

MAPSARTIE, IAICHIERMEZ HV E— FORAFRGELRE E DT 5 7 2V k2 0E U T 32540 (Campbell and
Shepard, 1996 " 53k %, X<, Small Perturbation ModelFung and Chen, 2020 & W 5 &5 EELIREE 7L 72 W,
CNEHH & VW DO 2RET—2ED—HT 2 X1, IEERELIED—DTH % Nelder-Mead Simplexkic X - Tt
TR L EAERZRIET 5,

20084F 10 H 25 H & 20094F 4 H 27 HICH(fS & 7z ALOS PALSAR T — & & V>,  BHUED FrJE 41 mdPSARZ it
Lizo TORER, SHETTINVEET—ZEDAIE HH, VW E— REQIHEETI%EE L /NEL, v—Vicbiz i
DI TH 5 7o 2 2 — 2V OGO LFFERIE 13.4 10.6 255N, INSIFRMEDOMICTHNTH
ey, ERBOY—OENEWMETH >z, Fiz, WEHMOBRRIZEMICHERTEL, TIHSELZ &
SEREDORULICHIDHKT S T L ZEZ IR Y E VA S, TDXKD I mdPSARDERIENEND BNTZ, 72721,
FEEHO X S B NTHEEYOTE TOREIT 10%EA 5L 25850, TOXKH7% HH E— ROBEWEY)ICHd %
HEHEDOHETEROXUBNIKETH S,

mAdPSARZ Fa AR D PALSAR 7—ZIC & L TH D, Bale TKIKON M, KOBMRIKE, 713X
M D F8ER & 72 A0 & LEF B RO — 222 IC K > THLMCT A 2 L ZHIEL TV 5,

SR

Campbell, B.A., Shepard, M.K. (1996) Lava flow surface roughness and depolarized radar scatt&@auphys. Resv. 101
(E8), 18941-18951.

Fung, A.K., Chen, K.S. (201QYicrowave Scattering and Emission Models for Uséxgech House, Norwood, MA.

Saepuloh, A., Urai, M., Koike, K., Sumantyo, J.T.S.: An advanced technique to identify surface materials on an active volcano
by deriving magnetic permeability and dielectric permittivity from polarimetric SAR d&&E Geosci.& Remote Sens. Lett
(under review)

F—7U— F: ALOS PALSAR, il €— F, /7 BELIREL, JEP ik, SEW
Keywords: ALOS PALSAR, polarization mode, backscattering coefficient, nonlinear optimization, Tottori sand dunes
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ALOS/PALSARIC & 2 Hr &2 BRARM « JEfM <y 7 (2007-2010)
New Global Forest/Non-Forest Maps from ALOS PALSAR data (2007-2010)

B BUS v DU AR 2 00 T R R S Y v 2Nt
SHIMADA, Masanobt* ; ITOH, Takuy& ; WATANABE, Manabu ; MOTOOKA, Takeshi ; RAJESH, Thapa

VA BTS2 V E— M TRl v X —
1Japan Aerospace Exploration Agentigemote Sensing Technology center of japan

FHZEIZEFAE (Japan Aerospace Exploration Agency, JAXA, PEBERIfE (Advanced Land Observing Satellite,
ALOS) % 20074EM 5 20104 IS h ) THUS L7z 2EK PALSAR 77— &2 7 EikE EEALFE U C 25m 73 fiED 2 EK PALSAR 4
A VEBEIER LTz 1,2,9. £z, TN5ZHWVTREROBM « Ik~ v T2 BRI ERR Uiz 4) A5, 4[El, PALSAR
YA T Rz e - EREICEEIMCETHE L, YeHE (Google Earthii{§) 2T — X E25# L Utz ity, #
bk« JERR = 7 (BREEE AR Z1ERL L7z B), X 1Y 2010DEDRM « JEHRI~ v T TH B, Bk« JERbA~ v 713,
AR R O RPN A2 b 2 042 U, PR O siERIRIZ L D EX ORHES, Reducing the Emission from Deforestation
and forest Degradation plu§REDD+) {E#ZzHiEd % [T, IERICEEZHEMERTHZ, O~y i, IFHOM
AET— R LR UTAS R, 9 900U DREE & D EAMERS N TV 5,

JAXA Tl& L-band SART — Z W EMBATICMHEH S NS T 2L, S50mpfREEDT—% (PALSAREY A 77—
AN O - JERMT—2) RBIdT 5T & & Uiz, FRdhEld, BIEAMEBTORMETH D, HHROEENEICE > T
W3 e BET 5 L HICUEDORMIND O, SHIFHZF TREER EZHIEL TV 5,

SEHR

1) K&C YA 7 K—L : http://www.eorc.jaxa.jp/ALOS/kenosaic/jkcmosaic.htm

2) PALSAR1OMEY 1 7 . http:/lwww.eorc.jaxa.jp/ALOS/guide/jpdlom mosaicdl.htm

3) M. Shimada and T. Otaki, ‘Generating Continent-scale High-quality SAR Mosaic Datasets: Application to PALSAR
Data for Global Monitoring, IEEE JSTARS Special Issue on Kyoto and Carbon Initiative, vol. 3, Issue 4, 2010, pp.637-656.

4) RERHH - JERRFASFE © http://www.eorc.jaxa.jp/ALOS/guide/jforestmaget2010.htm

5) M. Shimada, T. Itoh, M. Watanabe, T. Motooka, T. Shiraishi, T. Rajesh, and R. Lucas, 2013, New Global Forest/Non-
Forest Maps from ALOS PALSAR data (2007-2010), Remote Sensing Environment, in review.

F—T— R GEHEO L — 2 —, FMIER, €51 7
Keywords: SAR, forest/non-forest, SAR mosaic
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TUB MR SR L — X O SABNC BT 5 it OEE
Recent progress in INSAR and PolSAR signal processing

il B
HIROSE, Akira*

HOURY
1The University of Tokyo

AIAREREIE . ARG L — 2 FHCAA R Z T S B L— X DD TOEELD V)V —TIC L B0 < DD
W NICERZBEEN5, J&fﬁd){nﬁﬁ&@ﬁm@ﬁ)ﬁ%ﬂéﬁ‘@“%o CNSEM T EIBIE, SEETR - JE. KGR,
HhBRRME (L7 & O BEEMRREORDFE N, —FEHZRD T2, BHOKRECHEZ EF2IcdHizb ., #HR
Za—I)xy hI—=TIRED I/—ﬁ‘%@b:*ﬂ?ﬁbf:i@ﬁu‘?ﬁﬂfﬁ@*%ﬁ?}b‘ﬁib“@fﬁ%o KT > Z v BT O#HF
B BRI - BT B

F—T— R BERHEOL—&, TR RG], 2= a—2)bxy V=2 (il > 5w € 7, MR S RRE

Keywords: synthetic aperture radar, interferometry, polarimetry, complex-valued neural newtork, phase unwrapping, Singularity-
spreading phase unwrapping
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2013fE 10 H 15H 7 ¢ V B « Rk — )V S DHIEIC {1 5 k2 ) o
Uplift and reverse fault rupture of the 2013 Bohol earthquake (Mw 7.2), Philippines,

revealed by SAR pixel offset analys

ANPR RIS L TR RRSE L
KOBAYASHI, Tomokazd ; TOBITA, Mikio **

b IE 2w A R
LGSl of Japan

AW, fE SART—2ZHWVT 20134 10 H 15 HICHEAE LT 4 U ¥V « RA—)UHIE BB 2224) OHEZS
HeMmiti L, ZOBRENEA A= XLZHELIZLDTHS. €7Vt Ty MEZROWIMITICKD, BAK 1m
7 2 % M0, SOITEHICBOT, B —VEREPEO /SIS, R EH 50kmOAHRICEIIE Nz, LRI,
R EH skm OZM O RSN, ZOBRUODRIZHRAK 2 mIcE L TW5. T OMNIETIEBIHIFHE D 5 A=
WD L TS T EDh>THED, TOMREFNNTHS. BINES NI HGRES) T — 2 %2 & LICHR LIZHIE
Wi —Red XD OEFWIEE T IVA S, WAL PE 7m0 ERZ & DR S K 50km THRH AW 600 DWIEIC X%
WWE XD TR E N7ZZMIHIIEEHAE NS T b oz, EHIC, HELREOZLZRIH LIzt (hntii
B I KB RA iR Az L T 5, IR OVEHNIC H72% Loon A 5 Maribojocic 70 THY 10km DR
MHHANCBE) (B LicZ ehbhotk. BENEETILANS, c.@ﬁi&b;t}ﬁck DREEREE (1 m) HPEAE
NTHEL, MEEGETHRONIAEREFNNTDH 5. AT T, BRI S ZZ BN 7 — 21375 <,
T D& D Hatl7a EEBIE SARITOAIC I DIFENTCEDTHE T LIFKEITNE L TH 5.

F—U— R RAR—)VHIEE, BB L — & —, Hi 25 s, NFEEStE, SAR, RADARSAT-2
Keywords: Bohol earthquake, Crustal Deformation, Pixel offset analysis, uplift, SAR, RADARSAT-2

201381081587 ) EYRR— IV SOMBITHSHIE (USGS: Mw 7.1 / PHIVOLCS: Mw7.2)
Bohol island, Phil Crustal ion detected by SAR satellite data

10.1°

Elevation Angle
9.5° o0 pere | —47 m Analysis by GSI, Japan
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ALOS/PALSAR PRI DR Rl
Estimate of error in ALOS/PALSAR interferograms

ik 27 1+
HASHIMOTO, Manabu*

LU 2R3 S5 T
IDPRI, Kyoto University

PUEHT I, MEOmRIER T TICBNTTI VT L — ]*73‘(%5’713&3%75_'??1/‘, BHEZ TR F N U T 5. GNSS
DOBINC X % &, IS ROKFEEMND L, M SItcmbh 5> ZEAlNH 5 EVHEIDENT NS, TOE
P&, BRI OZNIEE D E O AN LHEEEER SARICEK ZEINCE L TW5. TOBKICHEDINT, FLEmE
T WIS B A ALOS/PALSARZE HWTHEIHI S % C & ZikA CkTe. BRSO Z VI THE O Eif 2 I g
WU Tkizh, EHRHHIC X > TIREBEEHEERICK 2 LEZ 5N S AT DOZE) (peak-to-peakCix K 4?50cmiEfE) »
RHENB 10, TNEEAMICKOEREL, ARZvF T RiTiRo. UL, UEZIZIZHIN—T 3 473 Z D[
Dfpfrii Rz E % &, HEMMITHRBICREREMEEAR ZFF DR LA D, GNSSOBIHIFEREH DRV, £z, EP
EH TO/R A DORNERGNHE TH 5. DD, KIRRMIREN K-> TWVWEHEEADBND. T T, RifidiENE
DREOREESTHY, TLTEDX I BZEM iz ii> TWBDON 25251, GNSSDZN & T PR O HAR
A b ERER L, ZOEAMEE TR 1.

FlEE, XOEO TH 5.

(1) FHED ALOS/PALSARHEHEARTICHKR LT, ZDHIRGHHEANICAIIE T 5 GEONETEMI N ZH L, < AX— -+ X
L — T HRIGIH O ZNL 3 iy 23Kk, BRI LI AT 5.

(2) YFZOTHESEN S, GEONETENS TORIRIEEZL 2T 5.

(3) GEONETHHRMIC GNSSEIHIF X U Tehliigh 5155 NI R (L DA 25 RS 5.

(4) GEONET#EINE COMAREEEZ D22 dhm Tl - WiFd 5. b T, V- EERFEDEE - BE - 12
BRI S .

(5) (4) THELNIEL 2 8T EEIcinZ 5.

Bz, 73X 419D 20104E 4 H 11 HE 5 H 27 HOXRTIC GEONETOZEN M HIE, 46HMEWS bbb, &

aﬁiim\ﬂ;ﬁ Tz, LA L, FHERICE, PEICBWTHEETE 20eml, FEORIRIEZ (LR ENS. F

HRE LTI B0 T B B i IR OSSR EEEE AR R 5 N5, CThUSH LT, TOTFHERICHT % FIED (3)
iscw‘ (4) DOfERIZ, GEONETEHEAED b FHESZ5 VT WEDT, IFEE LI\ Z—E5Nn 5. Tk
FICid 36 550D GEONETEMIEAH D, b OBIHISICIT 2 HRIEEZ (b O Z OS2 R T 5 &, 7.8cme
5. FHE-1.7cmTH 5 H, GEONETEMIAIX ITRF2005 THE({RIZ T > 5 THREDY > 7 )V (E{ROIZIEH.0)
WAL D L 755128, THZDOE DITIFEKIZ AL, GEONETEIN A O/ « #25 « RS0 s 3 EsnEE 2L
OFwR D L, Itk 34° ZEEICHE - RIZICH LT 2D07 )V =120 5N, B S MITHIEBIECIERERIEEEZ LD
FERIFLT AT LIZTERY. TTTE, GMT O Surfacea~ > RZHAWT, ELL - A L. SBIC8HFsmigic
Wﬁbmﬁﬁﬁﬁﬁﬁ MbD e l/\’bh‘%) Tk, HIETHmGZES. 2RMICEE<RD, GEONETDZNIY
IS D X9k otz. 2L, IWHE 20kmiEEOEINIMKIARTE> TV 5.

ZDMDOXRTIZ DT E R CFIETHH Uiz, @ L7z XTI DWW CHEARIEEEZ L D721 B U CHEEHE R =& E TR L
7o, mb/NEWVEMEREEIZ 20094E 1 H6 HE 2 H 2L HORY T 1.2cm Al 201045 H 27HE 7H 12 HOXRY T
18.9cmTH 5. 24 X7, 2emlL i 461, 2-4cmid 761, 4-6cmid 65, 6-8cmidk 341, 8-10cm#h’ 241, 10cmbl E
M2l 7m>T05., FYEIE 4.5cmEns. [T %/3Z 418 (GEONETHEIMIN 30 45) Tld, ik L7z 26 X7 IxHt
LT, EHEFAZOR/IMNE 1.5cm Al 19.8cm X, 4.7cmTHh 5. EHHEEETLLL 57 PALSAR THH RO FF
DEETME LT, —DDHKZLEATHA.

ZODMDISR (417, 418X U 420 ICHFECTFIEEZEA L, VUERAEE /83— Z41E THmSRzER Lz (R
1K), 42 GEONETDZNIHIEENfERME D NIz, 7272, HIRD/SZ 417 OHE TS, hEHTIC sy
T%@}\Z 418 L NHEGEMNE LTS, /SR 417 T, BEFEBREDOEWXT MIOXRT X0 EFEN 5. HERHRED
E HHEEBICB N T TSEME R T 52 &5, GEONETEHIIS CHEMEEIZ(LME SN ehH b, ZD

?%@7-5{@%{?%@@@3 BE1T, RRNIGRRAMRDERER ST EEZDONS.

F—T— R BRI L— X —F85%, PALSAR, 7205, 3R, HGRZSH)
Keywords: SAR interferometry, PALSAR, ALOS, error, crustal deformation
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2wl SAR T — 2 %\ 7z PS-INSARIRNT 1 DB FE
Persistent scatterer SAR interferometry using multi- polarlmetnc SAR interferograms

Fl Bt s FA IEAT T AR 25!
ISHITSUKA, Kazuya* ; TAMURA, Masayuki ; MATSUOKA, Toshifumi'

VHERRERERE AR

!Graduate School of Engineering, Kyoto University

Persistent scatterer SAR interferometry (PS-INSAR) 1. #4(0D SART—Z 7z b\“(ﬂﬁ%%ﬁib%iﬁi‘é“%i&%f% N
CNFTIC &I B P L, HIHETE B S5 O NIRA B OHEE I RRZHF T E Tz, WH . PS-INSAREHTIC
B HRIE TS E Nz SAR T—Z B WS NE A, EHEIX ALOS/IPALSARZ, £ < O E5H SAR TEZRiIkIC X 58
HMfThbNTED., 5BELZHEE SART—ZOFHIEERIIRLEE > T B3 EZA NS, TDizd, KiIETIEZ
il SAR 7 — 2 7z [ 7z PS-INSARIENT FEZ IR L. TERDEAR SAR 77— 2 DA Z W TITbN A fi#k & b T,
HEEZFOHEEREEN M LT3 2 EERT,

AWZE Tl RO THYS X Nz SAR TSR FIRHCHNTS 2 T & T, MOLISEWT — 2 ENEZ % & Hixd
TN TEZ D, MELFHHEEHED N E3 5 & X Tz, 172U, HERBEUADBERECIRICIEL U TR ISR 3
HEELRENZ(L T 2728, SAR TYEIGIIRIE C & IS THEDIK MICES Nt/ A X@&hREZ EEZBND, FOD
72, JZE TRV 4 AT U TRIE TR S & O AEAZIE L, ERERETEOHEE 2115 12,

ATFE7% ALOS/IPALSAR DZRiIEE— R THMIIE Nz —2IEH L. MalZz1r-o7. £9. HH-HH OB &
VV-VW DO THEIROM T 7% FIO TR 247 5 T4 58, HH-HH & V-V O THERICHT T 2 EAIEIERSG L -T2, §
BB, PSEHT % YTV TIE HH R & VWV RIS 200H/ 4 A&IZZEFRCTHS L FX %, —/5 T HH-HH
& HV-HV O TSRO 15 % - TR 2175 728813, HH-HH O TEEBOEARD TR ENER A>T, Th
&, HH-HH T¥BHi{§IE HV-HV TFEERICHERT, KO FHBEOK FHADENWTD EIRTE %, 7272 L. HH FHED
B N TINT 217 5 55 £ BEXT. HH & HV (W5 2 O TRFT 2175 T & THIEREZF OHEERED M L3 52 &
MRENT,

F—7— R PS-InSARf#AT, 1222 H), (i
Keywords: persistent scatterer SAR interferometry, surface deformation, polarimetry
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N

JAIEK SART-VHRNT D 72 8 0D GNSSHE I _
Correction by GNSS data for wide area INSAR analysis

BT il 1
MORISHITA, Yu'*

IE AR A R
LGSl of Japan

SAR T ENTRERICI, WUEPUEEGE, AREDEIE, BEENELZ ISR T 2L RERENTEND. HLuERER
AR EHUER A2 LS8 5. WRERE R CEMET L, —RINCEMNEEDNE S, R s R
ICIERZLZBIEOD, R HRIC LT EI 3 BEniNRiRE L 75 1G5,

TREREAIC DOV T, BIEKRET IV S Z O ERZERINCHEE L, KIKT 2 FENHEINTOVS D, BiiE
KJEETIVOZEM - D FREEDIRFIC K D, HIC BIF RGBS RDBR S5 NS DT Tldaw. SEEEERAICDOWNT
&, BRAGHIEFEDHATN TS 500, BHRERTRAMEFIEEHELSNTORV. FHIC L Ny RI3EREE
DYBEEZIRTNT ENDL->TED, KELPEEZ-> T3, HuEikERE, HELTHN R0 & EE SN 5 iR
ONFHZEFEIHIC T 2 XSRS 2 DN —RNTH 5. £z, HHEEOHEED GNSSHFHHN N /Z EIcB) 228§
T—2hHNE, TNUTHGIEE X HNAV 7 HEEFED/IST A— 22y N_RNICHEE L, #iET 5T & nHE
TH3 ORAIZD, 2005; #E - Hooper 201D. T GNSSHIIEIC K b, fENTHIPHEAKICETINH % L & T Mk
WLERER AR ET B T N TE % (Kobayashietal., 2001 LA L, JAHIPHENSR E Ui OgE, EHEEASO
EWHREOBRADHEICK D, NAU 7 ihilEOHMAHNE 7))L Cld BIFEMIERENME S NN &2, 2D
MEZ RS 5728, AT T4 VHEFICX2HEFEERBIN TS (Fukushima, 2018

AL TIE, BT — 2O BRGEHENTFHEEZ @ H U GNSSHIETFEICDWTHE T 5. AFEICKD, #ul
BAFRRIZT Tl <, EEERE P HRERE R EORBREOTEZ KT 5 LN TES. £, WHTIRZ TRY
5T LICEST, TERODAT A UHiIC X %5 GNSSHIIEDFBNE TH - 1 AB R T — X DIFE LI VIR & 5 b
ICHIES 5T &M TES. ATE%Z ALOS/IPALSAR 7 — X1 X 2 JRBIRERYIFEHTICHEH U 7oA, 10k D & RIER
DB LEZ SNBMHZL A U, GNSST— XK D LIHENEOAHZ L 2RISR T 5 Z A TE .

SE SRR

FREERS, SREEE, WK, kR, JOkMEE], A BsE, BEEE, filshZ, NE (2009 1 FEBEREOL—&
DOFEFNTEINICEES 2 W2%, LIPS, 106 37-49

FRESTE, A, Hooper (201D : PST-¥EHNTIC X % 2004458 IRt iR O s Zed, Jiith* 22238, 57, 195-214

Kobayashi, T., M. Tobita, T. Nishimura, A. Suzuki, Y. Noguchi and M. Yamanaka (20Ctustal deformation map for the
2011 off the Pacific coast of Tohoku Earthquake, detected by INSAR analysis combined with GEONET data, Earth Planets Spac
63, 621-625, 2011.

Fukushima, Y. (2013) Correction of DINSAR noise using GNSS measurements, in proceedings of APSAR 2013, 2013.

F—7U—F: T SAR, GNSS
Keywords: INSAR, GNSS
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;‘25 SARDEHEEM IEIC [T 7z, GPS-TEGQC X % HAEA D &t E L O R

Research on the characteristics of ionospheric disturbance around Japan by GPS-TEC
lonospheric correction to INSAR

H)Il shiz 1 Rl W B A s e 2
NAKAGAWA, Hiroyuki 1* ; MUNEKANE, Hiroshi! ; KUROISHI, Yuki! ; KAMIHARA, Masash?

UE AW E AR, 2 skt A AU T
LGSl of Japan?Pascalia Co.,Ltd

THAEKHOL—X— (T¥ SAR) Tlid, HEHEEETLICIE S BIOBMLRAEIC K D Eig /a2 8GR i T X
WIRENH D T ENMEE > TW5, B TlE 20134 X O, GEONETD 2 HikEHl T — 2 h 685N 5 E
EEETRE (TEC) ICHT AEMICEDNT, T SARICH U TEMEWEZ2ITS FEOWMEZEML T3,

WIFEED 2013 & 1E, HAR L ZDFENEIC BT % B EEILHS Ot 2R 2728, 2000405 20114E KX TO
124Ef 25U, MSREZ TV, BEEELHSZRE L, MRz ko7, iz, FES Bl EELL
@%%ﬁ@a%f Fthad %5 ALOS PALSARD THRT I % & DI DWW T EBEEENANREZ OHEEERZIRIEL, C
NZEEO SAR THHE{G & ik Z2IT > 12, ARETIET DI B, HiEROBHEELLOR RO RIS OV THET 5.

F3, WRIRDO GEONETD 307 —2 15, F2a (2013 OTFEIC X 0 Bt 30RERR T, KIES D TEC,
TEC DMER DI B X UKD 552 ETIVZEHEE Uz, ZOR, T 36000 DINA IS T 1 )V 272 TIK
JAB K bR LTz,

ZD GPS-TECD T —XZytic, WSHAMICHA U Bl EE LS 2 FE LR Z 0 Uz, Z ORI, f4 DL
DWW TEHIC GG U THRDRIERHIHEOKEZmD 50, TECO RMSAZEDIRIER TE 5 RIEHLTE
HEEELH SO ZitE T 5 2 L 2B Lz,

FEZLLRO@O ThHb. £, BHSBORIET MO TEC O 1 KO RMS A EMELL | & % 5 EFEHES OBH—
TR Z TOSGEICEEEILHESORE LTS R L, T2 Lz, X, %M%M®Hhuomf
O TEHGEETZHERED Web Y 1 MK EN TS TGEONET GPSEETFH v | ZHMHL, v TD/RZ—
WIS UT, ZORICHE LTV SELLIS S, [aiEtE %Eﬁﬂ(ﬂD)JV77X7A7ﬁdf%ﬂmeu\ﬁbt

ZDR&IC, TTID] & T7I AN | IS NTEHBIRZNZUCTOWT, BHRARFE &5 TR, BHROE
#HipH & ZF ORFBHER FORHE %, BHDSEHICEHE L2 10578 D TEC D RMSICHEDWTHRELE. AT, TID OFE
RS T ANTNOIEE R E, HEOMBEBORMEMEEHE Lz, ThoERKMIcE TR Lickb, &
SUARIC 31 5 AARSEL O BEEEESLHS ORI ZIH S hic L.

T OFFBEOKER, AR 8,815FDEME BRI S 2 [FE Lz, FXREOMFEIE 200140 9672 ¥—7IC %
DBRARICIHAD U, 20079 47LFE FINCR D, ZO%BUEME DA D NIz, T OMEAIERIGEEENE I & #5
TWa. £iz, 75AXNT)0, TID & &I KBHEEDTEFR IR Z < NEFRERHIC DRV A S Nz,

TID IZDWVWTIE, 5 H~8 HOEFRICRFMHENS O MERNIE>ED LRENTZ. £z, a—hIVEA LD 2287
e UTHIE 2FBIORICER L TREL TV T EEHENCES T2, TTRAINTIICDONTIE, =iV R A L

H%, BT TREBEBENED > T2, TS REITMIROM R BENTH 5.

Sk

SYAMEE (2013): GEONETT— & ZHWWz 17205 | SAR TGO E#iE i EFiL R (F#l), STT57-09 H
AHIERE AR ZH S 2013 R

Ol TEHCESTIZAHEAE - GEONET GPS®E T4~ v 7, http://seg-web.nict.go.jp/GPS/GEONET/

F—U—F: TV SAR, EHtE#FL, TEC, GEONET
Keywords: INSAR, ionospheric disturbance, TEC, GEONET
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ALOS PALSARZ W 7= ZRFEAT D & LAV ZTE 1A\ D it F
APPLICATION OF DINSAR TIME SERIES ANALYSIS USING ALOS PALSAR TO
EXTERIOR DEFORMATION MONITORING OF DAMS

AH B U R A ek v L o 90T 2 NgE 1B 2 AR BE 3 I et TEAK RIS
HONDA, Kenichi'* ; MUSHIAKE, Narud ; SATOH, Watard ; SATOH, Hiroyuk? ; KOBORI, Toshihidé ; SASAKI, Takashi
: YAMAGUCHI, Yoshikazu! ; SHIMIZU, Norikaz(?

VBRI L, 2 ORISR, 3 B ERARBCRIR G S, 4 X LBl > 2 —, 5 TR
IKokusai Kogyo Co., Ltd.2Public Works Research Instituté\ational Institute for Land and Infrastructure Managemédapan
Dam Engineering CentetYamaguchi University

WA, B LERKFRESEY O & ZEEHEPRERFEE T > TWV5, HARENICHZ X LD B 202041
58U EIEN 5 S0EE A 5 EX LDEMELEEATE D, RREMDDORRNIEZMFHIEHIARD SN T»
%o iz, HIEL L DKERNCHEEY O SERN 2 BNt 3 5 720, L TSR Z MRS E E TN Twv
%, Differential Interferometric SAR (DINSARR A D EE DRGEY) 2 —ZICBITZ 5 2 e b, KBRS EY) D44
EIICIEEICERTH B,

Z ORI TR, MBI O KRR LB 05 & LT DINSAR O X LOAEZE TG IO H I Z2 #at Ulce KR
fh 2 L& 20064 12 H DFERK & [ARFIC GPS TN Z1T-> TH D, 20104 12 H X TIC 114mmO MBI E
NTWV3, ZT T, ERHNCETL T % ALOS PALSAR®D Ascendingl4— > & Descendingl4 — /7% >, #5#f5E
T DINSAR DIRERSfEM 2175 T2

GPSIC X D EHHIE NI ZNL & Ll U TR, RE AT DK EERICHE N T, DINSAR DZHiIE GPSDZD 70%ah
5 80%DEME 5N Tze RMSEZK 1emTH D, fRLE 10m D ALOS PALSART— X T&, Bt v FREDZEN 55
X DINSAR TRl TE % C EWMERT X7z, Tz, RRVITOZENMOMEME KA THED, DINSARICK S X LgE
D RKIREEED) DIV AN ORI FH AT REMEDV R S N 5,

F—TU— R Z L, HHBZTEAHL DINSAR, SBAS, GPS
Keywords: Dam, Exterior deformation monitoring, DINSAR, SBAS, GPS
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E N D B TENKILNC BT % T4 SARKER AT
Approach for monitoring ground deformatlon around the active volcanoes in Japan by

INSAR time series analysis

= T I Lk L2 TR BoE !
MIURA, Yuji I* ; ANDO, Shinobid ; NAKAMURA, Masamichi!

LSRG ILER, 2 GRS
I\olcanological Division, IMAZMRI

KT H LR T, 2007E0 5052 & HAREOTE N LE L 7% R RO 25T SAR fi#
Fric & 2 A LiGENC £ S s omt 2 ik &, MU FALER S 3 X O R Y gfzgmﬁii?&ﬁof%t

ﬁfﬁ ZEO SART—R TS LIickD, FHBMHEOICT, DEM 2K UHARE - BEEEEILx CICiEKd %/
A XD T B, TP SARFFERIIFENT &V S FENBR I N, HBREAHOMHICZHEINS K3 IXk>TETY
3. 4Gh, ERNOFEEELZNSRIC, ALOSEHAAICERB I NIZHED PALSAR T— 2 ZHWTATERZBEHL, X
ILYEENIC 1 5 HiGR A B O 72 al A2 7z

CNETIITo T OFER, TR, B2, HakE, =28, MEREESTGPSTLRA LN TV A AILE
BNCPES L& Z SN A EEEETMOHFRZE MBI X NIZDT, ThSDFMICOVWTHRET 5.

F—T— 1 T SARIERIIENT, Hi7gZH), ALOS/PALSAR, T KL
Keywords: INSAR time series analysis, ground deformation, ALOS/PALSAR, active volcano
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PS-InSARfAfT 2 FHU N 72/ \ T Tt ZA A FE itk ] 320 0D HUZR 228 O ey .
Surface displacement around Hachobaru geothermal field inferred from persistent sca

terer SAR interferometry

A5k Rl 1 3 fa 2 ARk s L O B S RIS T 3
ISHITSUKA, Kazuyd* ; TSUJI, TakesHi; MATSUOKA, Toshifumi' ; FUJIMITSU, Yasuhirg ; NISHIJIMA, Jur?

VEIRREERZERE  T2EW195RE, 2 R h—RYZa— b+ I)b « T3)VF—EBEIIZET, 3 JTUNKZREERE T4
7k

IGraduate School of Engineering, Kyoto Universitinternational Institute for Carbon-Neutral Energy Research (I2CNER),
Kyushu University?Faculty of Engineering, Kyushu University

HIZARAFE I Tl H FENRIADIRNUCT RO, HIREZEDRET 22 EHAHEN TV D, THE TICEKAERIRES GPS
FOWPMIZHTFIEIC KD HIEBRHIKOMEZEBHEE SN TE D, T2V VI HIliE LTOEMMENRENTE
7zo JIHETIE, persistent scatterer SAR interferometry (PS-INSARJTIC K D HER K O & 22N B8 EE I Hh L2 Bl 7 HE
ET BT EMNARRICR D, HIBABIROE= 2V V7 Hfli & LTORMEDNRENDDH 5, AT TIE. HARKOM
BABHFEHINE T 5 )\ T R EABHFE S N O L s E L 72 3 3 A OIS PS-InSARf#T 258 L, MR Z B REOHEE &
BEOREOEL 17> 1o fRATICIZ. 20074 7 AN S 20104 12 ARIIC ALOS/PALSARIC K> THfFE iz 18—
VMW,

fEATOFER. SAR T — ZEUSHARNC BT, HIZAGFEHISUE A Tld. FRIF 15mm O RN HIEE N 510 & DZHN
FZoTWVB T e HEES NIz, Fio, TOMGINEZENCINZ, RBIICABAI R EESDIE R REL TS &0 o
Teo TONHAMEDRSGE 2L M E# I LA THREL TV T e D, JLEHE LD ZE B A R E I 5 0D H 26 25 Bl
BRLTWS EHEIE NS, £z, T OMKGAIEZENIRER & ISR AICHRET 2HmEZ R L TED ., SKRELHRI
WET 5 EHNEINS, THIC. ZEEICITARGERANE SN T, ZEEIENEIC K > TEX > TV 5 TEEHED
~ENT,

F—T— R: HiLZH), PS-InSAREEHT, /\ T JE A
Keywords: surface displacement, persistent scatterer SAR interferometry, Hachobaru geothermal area
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75 SARIC &K % Bk oD 7 5 1) 75 iy 22 3 AT
The Steady Crustal Deformation Analysis in Tokai region by INSAR

LR AY R AR T
ANDO, Shinobd* ; IWAKIRI, Kazuhiro® ; AOKI, Ger?

L SRBITST, 2 RRIT
IMRI, 2JMA

MR OIREEHUYRICEN T L N FIRER 2H9 % ALOS/PALSARIZ, T ML E Wi Za#iEiNc Az ©H
5.

G Clk, SRR D & TR EE 0O ALOSIPALSAR 7T — R &N L, 74 VBT L — kDA
PITHE D E W EHFRAZ B O il Tz, ZEIOERE KDY (RRY)) &35/, T Tk, wRGEHMERDORZ%%
BOBEHEART IR UTFSUE 2T, S THSERICB D 282G mOEZH &, 5, 46 HiE @EEREREHEZ) OF
WEESBREHE L (A2 w3708, td5, SN/ A ZANEBL TWS & EBDONE THEBRERNTAZ v F
VIR T ol AR F U TUMIC KD, BEEEHICKR U/ A XOREMERE N, ZE RS OB LD
FFCcE5.

figit L7z 7—21%, 20074 1 H~20104F 10 HOJtf7iE (X 409 71L—L1 680 D 23—/, 20064 10 H~
20104 9 H O 7#E VSA 60, 7L—1 2920 D193 — 2 TH 5. FEEPELIEEEEAK 1km DL FOJtf 7l 101X
7 B ORI THOE 79 XTI DWW T T2 T Tz, 1F5 N7 TEBEfgIc s U Tl AT THYI) ZEAShiiR e LT
7Ty TAEEITY, CUCKETIEE I ET IV OMA-NHM) I & 3 KREGOEBEMEZEL T, 2 TOXRT OfEH
MTmOZE g2 KD Tz, FXT OMBINTEINI—E L RE L LT, 46 HEOHEMRR MO A #8258 L
7z, XTI &> TRBHOMRENERR 2728, SFHUBICHWE T Y IV ER D, BRI Tbaho .

ZORER, LFHEOFNT TR, EHNEE éfm\ FEAERONGEN STz —/7 T ORI OZBIANDEEE D & T
WEOMNTTIE, RIS Z OIS 2D SR B EFNEZEFN L 5N, GNSSICKZEHNT )L L
TERMEE N

AMEHTTHWV Iz PALSAR 77— 2 DO—iBld, [E BB L & 75 o THESD T 2 BRI FGEFER (IR WG) 1K
DVTER - ItEN/za D TH 3. £, —HIEPIXEL THELTWAEDTHH, FTHMZEWIZHHFENE (JAXA)
& R EURAHIENIZET & ORI K D IAXA D SIS Nz D TH%. PALSARICEHT 3 5T — X D
FMEISAREFEEB N T IAXA ICH 5. RBMATICIE, FHMTZEIZER RO SRS RIC X D X E N7z SIGMA-SAR
EEHIE TRV &, THEEGEOUHERICHEO T, ERRBEG T ORI 50m X v > 2 (&) %
fER L., FEROMEICDOWTIE GMT ZHWz., CZICid LTHBALHL ETFET.

F—TU— F: SAR T, 228, ALOS/PALSAR, S it
Keywords: INSAR, Ground deformation, ALOS/PALSAR, Tokai region
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X-band SAR# & - Cosmo-SkyMedr Rl L7z EDE=% 1) 7
Monitoring of Sakurajima Volcano using Cosmo-SkyMed

O U NE R L B BUYE 2
MIYAGI, Yosuke!* ; OZAWA, Taku! ;: SHIMADA, Masanobd

B SR AR TS, 2 T TS DT R R
INational Research Institute for Earth Science and Disaster Prevehtapan Aerospace Exploration Agency

JUNFEES, EERERICAIE T 2hEE, BIEHATROIERZ LTS 5. 20064F 6 AICHEFIA N 5 UK
TEENE, 20094ELIR%, K OIERICED, BETH UGN AZR I LTWa. £72 201247 H 24 HIClX, M
EINTEAITE X ZF LFELERDICHEADRE T 5. EICHBIT 2BH(EORAIEEI 2R L, S1%0OENIGE % Tl 5 7-
DICE, EWNERE=R2) VI RITORENH L. [EEIHO AN IS % BRI ERZES 28, —fRICIZNEET
HBM, NLHEEHOY O ERH LY E— vy v ZEllch N, EihoklTHh-> TEEBIC, L
IR —EICBRT A N TES. EODIFREHRO~ A 70t Y THhrARHOL—X (SAR) X, BEZ
MO TERINATRET, B0 EE Ut E2BIHT 22 eNTES. DD, BAEHHTE A IDE=ZY) VT
WATRETH O, FizZONMERZFIH Ul T e (DINSAR f#HT) 1< X 0 AR ESH oM & e L 75 5.
AFETIX, X170 X-band SARHEE + COSMO-SkyMed (LA R CSK) 1 k37— EFIH L, WMEMEOKIIDZE
bz U7z, F£7z, DINSARRHT & ik 7=.

F—T—F: GO L—X, b S, M2 H)
Keywords: SAR, Sakurajima, Deformation
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TerraSAR-X (TanDEM-X)/DINSARC X - THH E Nz B0 « FrikiE O #)
Volume Increase of Lava within the Kirishima, Shinmoe-dake Crater, Detected by TerraS#
X/DInSAR

EWVE o NEE SR N AR 2 B S 3
MIYAGI, Yosukel* : OZAWA, Taku! ;: KOZONO, Tomofumt ; SHIMADA, Masanobd

LB SR AR ISR, 2 RAER AR AR AR ER Y BR A, 3 S H 22 i S e i FE b
INational Research Institute for Earth Science and Disaster Prevetliepartment of Geophysics, Graduate School of Science,
Tohoku University?Japan Aerospace Exploration Agency

JUNFEER, FEVLEIR & SIRIR O REICNIE T 2 B EILETAE L, 20114 1 Al IEENZBHea L, [H4E 9 HLUORH
N TR RS S LTV, BB D GPSK U DINSAR BIAIOFEE, 20114 MR LT /<o (%
& 7.5-10km DMK EHAIEICNES & b 2 L OHERAE DM S Nizhy, T OHGRZAE)E [E4FE 11 A 56k
BhRY, TOBRBEELEIRSNTHEN. LML, RAYD XNV K SARMEE « TerraSAR-XK UF TanDEM-X I &
BEZR VT kG UTRE R, EGESE) S IR OHIFRZ B R 5 Nk < 75 - 72 20114F 11 H LR, KEOINTAS R
BNHOITHTOTRELINEERE L TWE T ENALMICE ST, BAEDZEERFRLREZZPENSEN LIz XD C
NV R SART#E + RADARSAT-2 D7 — &2 7z W T fifthit T B I FEREOFERDME S N TV .

B E NI AONASRE ORI, 9745 B AINAS OGN RAREEINZE RLTWS EEZ 5N, Thid 2014
1 ABREMETTHS. LHLEEL—F EREBIL— ) 3RAIME L, 20114 11 HIZEH 10cm/month T
Hotzh, 20124 10 AL 3-4cm/monthf2fEIc -7z (K1), %7z 20134 6 A ), T DKIINTASE O HME
IELZESICABNZA, 20134E 7 HICIFBEENER LUz, Bl nizBEEL SHE I N OR (20114F 11 A~
20144F 1 H) D NONTAS OWMRAREREINEIZ, BXZ 8 X 1004m 3L g 5N 5.

TerraSAR-X () U TanDEM-X) @ 11 Hikg, & L < 13 RADARSAT-2 D 24 Hi#kFED SAR 7—Z X7 %2 {fi> 7z DINSAR
R CI, KOYMINC B R #I it S i o7z, L L, T7—Z2X7 ORI Z +/71cEL £ 57 DInSAR
fREFTOFER L, PSINSARINTOAEE, ZNZ UL LG I R - R O BB R X 2 MR A H), §7abbiklE%z
GUHRAZT DM E N, TS AKOH MREICH 2 ZHE GREBY —X) DIMEIC KD EDEEZBZTENTES.
TOEHY — AL LT Sill 214 TDRA > YV —XZ [Okada, 1985 RET % &, Fomfid AR 700micHEE < n,
R B ERLVDDEMEI L TS, TNEDT EHD, KONEEOEEREME, KOl NETRIcHZ Y —
AMNBIBEMDMRRICHEH L TWAS T EAWFRRTH D LEZLNS.

ZOEEEREN I, 2011EEAFFICKBOS I PG I NI LICKBERBY —ANOBREETH S EEZ BN,
Z DB PEHREEABIT T A OBREDHEEZ R TR LD EEZ 6N, T, RICTOFRD, EEY — A & AOA
WEDOMZTTHC TV T 5L, EEHEIML— MW UK T 0lckb, KOYMIOUGEOHTRZS € 1EE % &
M, ARREHEINL— M & 20134 8 ALRNT DELAS E 50m 3/dayfEEIciE B EV TV, THUITDRDPHATT
WEWT EERLTED, HEBY—AD SR —ANDI ZDEEED, METIEH 20 ML TirbnTwniz&&
ZBTEMNTES. TORTIOMIEDN, Y — A 5 KOWNNAEEZH UHITEEI I O—D k> TV alRetE
EZbN5.

TerraSAR-X U TanDEM-XIC X B E= X V) V7 I35H%EME L TITbN A TETH D, KRER L TORITOT—
R % N T TS RIS DWW T BN T 5.

F—U— R BERREOL—X, B, Bk, Mg
Keywords: SAR, Kirishima, Shinmoe-dake, Deformation
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PS-INSARAIC & 2 G REGOMRZAZT OfH & N UTEZENROAEE L
Crustal deformation in Izu-Oshima Island detected by PS-INSAR analysis and estimatior

of volcanic deformation source

R ME— 1 D Bt > 5 /NS 9
HASEGAWA, Yuichi'* ; TABEI, Takad' ; OZAWA, Taku?’

LSRRGS N HARIAIZERE, 2 SRR SR, 3 B SR 22 R b e
IGrad. School Int. Arts Sciences, Kochi Uni¥Fac. Science, Kochi Univ3National Research Institute for Earth Science and
Disaster Prevention

FERED =TI, 82 800FMNICHEFT 2L B Z# DR L T\ 5. If2 DRI 19864 I IUTEAIVT S INERT
FELTWS. ERNGKILTEE 25N 2 72, RFZERANCEZBINZ1T5 OIXEETH 2. LHr L, ILiEsic Bl
TR 2 DAL TRV, KiFZE T, THABGELA T SAR (PS-INSARYEIC X % THRERAIfENT 2110, R KBS
WOEFEZ MM T 5. ZOFERZE LICH FICED X 5 BEFFENMFEL T 20 EHEET 5. fi#FTIciE, 20064 6 H~
20114F 2 A £ Tl T B K UM THLED 5w E 17z ALOS/PALSAR {5 40 Kz i L 7z.

LT HEE{SARAT D 5 20074F 10 H~20114E 2 H OHARNC 71)V7 5 NERIC B8O CREERERTIH (LOS) IS BREED i KHY
15cmHET % /3% — AN, M THOEEHSRAT 5 20074 1 H ~20104F 3 A ORI [FIRED FEBIC 35\ THEEEA AR
LAcmMHET 22— R 5N, RIS, BN 4 7 D GEONETEII SIS 381) % FEHER 2R % LOS 2L, T
PR Y RATRE SR & Ll U e, Z OFSER, i D720 RMS 1 1.3~3.2cmD#EFICINE > T D, TR fRhris i3 A
EEHWE NS, £z, GPSHERSIZFLUE & U THEATIERE THO BRUT b o 72 EHUEVVE O 3 TUCHEEIK 3 2 RGN 73R
PR LTz,

I HLE B GARNT D 5157 LOSZEN &2 HA G D Rk L HERPER IS 2R L, 20074 9 HRFzfidE e U7
FEANRERDT-. TOFER, 71)VT Z NEIC 20074E~20104FE F TIPEkE & B2 0 K USRI AR 16cm & 75 %
TEBEEAY, B ORMARR IS FMIRMIC B WO TRAR 11em & 7% 5 FBEIENME 5 N iz, HE F R OfERZ VT, g KE
DGR 2 EIRETIVOHEE ZTT o 2. BNRIKDOZIENE I TRV, KEALE LS DO¥L75 3 BRIRE
J3UE (Mogi, 1958) 7 1B & REERIC 2 DFE L7z, MiE DESIRDIKENE LR EE 7 v RY—Fhic K> THEE L 7z,
Z OFER, AREDENR 1 0 R SRR AV T Z NETEHIOZEE 3.0~4.5kmic, (AREEANTE D ERTF 800 5 m3 &1F1E
—EDEIED =LA D SALH T AN 1km BN 72 ATE DR E 6.0~9.0 kmITRE o 7z, 7z, #E L R OfER &
KDIZAREELED BEH T NZRER D ORA XD, VTSNS BN THZEDOERANKE L > T3 T &AM
U7z, LD o T RO IRBED IR Y ML 5D T DRI K D ERER D, IO F<BE O IRV T S
NERIC LI B TS A DR E L < IRBE O SO IOMRIC K > T E ERBEVIELTWS EEZBN5S.

F—"T— F: PS-INSARIE, RERIfMT, DHEORIS, MisZs @), ALtk 22 8
Keywords: PS-InSAR method, time-series analysis, I1zu-Oshima Island, crustal deformation, volcanic deformation source
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A TR AR L — 2 —1C K % MR A i e v il oD K itk e

Flow velocity measurements of ice streams in the southern part of Soya Coast, Antarctice
by DINSAR

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

LRRBWIITIEERER S, 2 EN Mt e
1The Graduate University for Advanced Studi#&idational Institute of Polar Research

N FHE KO L — 2 — 3 RkRE EOKROTHZRE T 272 OEMEHED—DTHS. AL TIE, HA
DO ALOS/IPALSAR THIHIIE /= L 3 B (JE 23.6cm SAR 7— RIC =S THARKBAI L —&X—TFi% (Differential
Interferometric SAR DINSAR) 7z L, SR g A 71— L > L OIKGEE ORIE Zikdr Tz, HHT—%
&, 20074 11 H 23 HA5 20104 1 H 13 HORICBIIEN/z 9 > —> (Path633 Row571-572 TH 0, HIEHERZE
DI=DITIET ¢ ¥ Z)VHIEE T )V ASTER GDEM% Uz,

fERTORER, MRRTROIREREER, FRAT 3.5cm/dayDifis Th o7z, i, BEHICHEVTIZINHNEE X
HNZM, HONTATEGETE, BECBWTRAITCMOZTHNMMEEINTED, AhFOLHEEZ 5N, fTIC
BUSHAZZTOLEALOND. O END, #Ba RIcKDbNS W O ZKFREHE DR D RS I H
WBTENHRS EEZADBNS.

AGEE T, IKIROTTEANER R 2R & LI, WEANEICE N2 TGS DOV Cilam 2179 .

F—TU—F: Zn TP SAR, MHOUKIR, Kt
Keywords: Differential Interferometric SAR, Antarctic ice sheet, ice stream
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2P E B L— 2 —IC K 2 JUAIEOK R Ol E _ _
Flow measurements of ice sheets in Arctic region by differential SAR interferometry

T R iz 1 #8 R Ake  Pk B
DOI, Koichiro* ; YAMANOKUCHI, Tsutomu? ; NAKAMURA, Kazuki* ; SHIRAMIZU, Kaort?

L ENT MR, 2 SR A TR R, 2 U B — M ey U Tl v 22—, HAKRE T2
INational Institute of Polar ResearctThe Graduate University for Advanced Studies (SOKENDARESTEC,*Nihon Uni-
versity

20004FfRICIZA D, V=25V RRAF ZILMEEEDOKIKEENZ2HICHDP L TWAE T EIEEEHII Y a v
GRACE DI SR 5 MIC 72> T &7z (Svendsen et al. 2012, Gardner et al. 20189 D—[KF & LT, IKIKLIKIFTDHE)
HEENNEEL ., IKOWBENDOFTRHERDEINAEZ 5ND,

AFETIE, HESKHAOL—4%— (SAR) T—&IZ ASTER GDEMZEHIH U720 T SAR FiEZ A U, bk
DIKRRIKFEOFEE T 2 3kD . REHEE ORI RZ L O EEZFINS L2 HNE LT3,

ZT T, BRE. 7)oV FILAEHB R CAF A Ikt e )V XX 77 5o 3 #isZ 81 L 7z ALOS/PALSAR 7 —
2D TP SAR FEZHH L. KIRRIKIRD SAR DHERITIAD 46 HEDOZN &2 KTz, #HHETIE, T b ORE
RGBT, 3NAXRIF4RATH SARTFEZHEH L, ZOEHCOVTEEMT 5 TETH S,

F—T— F: Z5T SAR, idh, IKIK, Jbibg
Keywords: Differential SAR interferometry, flow, ice sheet, Arctic region
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P77, FIVFA « 75 b —IRIC B 2 54K OZER 7145 & 788
Spatial distribution and classification of rock glaciers in Kyrgyz Ala-Too Range, Central
Asia

ks fE7 1 mRME T2t Bl 500 2 mst sk 3
YAMAMURA, Akiko * ; NARAMA, Chiyuki® ; TOMIYAMA, Nobuhiro? ; TADONO, Taked

LEnERZARRIER, 2 MEENY = b « v oo VT v 22—, 3 TR R RS
INiigata University 2 RESTEC 2JAXA

WM« PRI TH BT T U7 Ok E R AT 2 BT, K & ILHE RS L OBLRIERE O BEED SRR 5 1
TW5H (Sorg et al., 2012) LK D734 & ZDEFHFAEI N TV S5, IIERAB T OFE S 13—z R
WTHRE TN TWRW (Marchenko et al., 2007) & 51, JEFETIE, RKILLARDT 7 « 21 Z v ZILIRICBWO THHERA
WL ORIRICEERN T 2HITNOBPETC S5 E, KEOMHE FOILEERBRICE KREREE L 52 D0D0H%. A4 A7
W AT, SEKADILE AR L ERBEOFEFEE S U TR N T (Haeberli,1985) K % W 7z 1 LA A
T DZE RO, SAOKF OFRELEE >R EEREOREZ (LD S ILEHIE OB OB R I N 275 E, 1
KA EREIOMZEERIC I T b T3 (Kaab et al., 2006; Roer et al., 2005% & TAHIZE TlX, [HHEKAB D
AR T H 2 5K Z VT, RIEHLS D THROKILILUARD 1L KA DO ZERI 3> Z OBLRZH 5 MM 5 7
O, FIVFRZ « 75 b —UiRPISHEOEOKIM DZERM G EIRREN R B T ko, E5IC, TNLIEREMNEMD 55
U T2 S OKINC 250 T SAR 25 L, ALOS PALSAR 7 —Z 2 VT, E0K OFREI 5 70 FEkS B2 MiEE LTz,

Zerh BB - ALOS 2 7 — & « GoogleEarthz iIWC, T 7 VHIEORY d2 « KUY 54 > F—%% ArcGIS | C
TERR L, ZNZEICT 7V HED B EMOKMZZEE, X561, HHEEE L ALOS AVNIR-2 I X % NDVI OREAEFEFEIC X
O BRI S AF I~ AR R B U, T OZERI iR BB L, BRBYEOK O RDZ &, (HiROIERHEICES L
TW5. & SICBBIRE AOKI 72 51 DK &K O e 5OKIEJR & EHEEIRIC U, B EFE L7z
HOOKFD S B, IKIMERIRO SLOKHDEE R E Nz,

JEKIR & Z O AN 2 AN e LR R A Tt 2 BUK O 5 0K O 73 Af g & G BINFT O 7 — 2 I BH#EE L
TR, BEOAETH LR KRB ISR TiE 3300mEL b, mEfllTld 3500mEL ETH S T ehvbirolz. BHito&S5
BT DR & &2 © L ICKIRDERCED SHEE &N 2 AMFEDILE KA T FIREEICBT 2 HEa50RIE, F
ESR-2 C~-4 °C &\ 5 LD LE ARG T4 NRR S S O SURSE: (#H:, 1980 M TH 5. FHEHIEIC B
T, HRICKEDT 7V CEOLNTINEER LEKM 285, KRGS 5 Z 0O F FEA0KICE T LTV 5K
RO EFOKINZ S MR E NIz, T OREEIE, BEMEENZ 25D AAL R « TIVT AL REL RS, Thize
%2 L OIKFFEIRZ A T O EFIKFIAFIET B E LT, ORI 2K ORI ERIcEbNTED, C
DR AR B, KA THO FREEX O & EAGICNE L, KABEBOBEETIERE Nz7 7)) TEbN %
IKDSRAB AL UTHE LS oK OIBREICBIT LIz e EZ 6N%. TNEEE LTZEaoKin ORmRE#ETIc i, 20074,
20094, 20104ED ALOS PALSART— &7z LTz, EdDOFREIC X 258D 5, (RILBIRmOIE 5 Ha8@E Uz
BALECOKITDAL 049 %0, AtRE & 0 & LiRr R CTHRENT 2 Sk 22 SRR Uz, FEESERIRO S 0oK O
RENF AN B EZ CE TN TV AR, AW IC 35U TREOKIER & 30E U S a ki OB A28 2 18 T
e, 5%, OB O\ T — 2 Z W CEHIRIRE 2N 5 TETH D, TORMBITLEHRET 5.

F—U— R iEk AL, S A0K, 720 T SAR, ALOS PALSAR KL
Keywords: mountain permafrost, rock glacier, INSAR, ALOS PALSAR, Tien Shan Mountains
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F SRHIHC 3503 % INSARENTY — )L DRFE (ZD 3)
Development of INSAR processing tools in NIED ?Part3?

INEE R
OZAWA, Taku'*

U B SR AR ST

INational Research Institute for Earth Science and Disaster Prevention

AR —X— (SAR) &, AHGHRRZEERE Y —ILDO—Dt kT FBETE, BETHHTE % SARMENTY
Jho 27 (7zkZiX, ROIPAC, GMTSAR, Doris WAaBIE N, #ETH SARBNZ W - sz 8k AV e & 75 5
Tz, FHS, —RMIC K S HWSEND 273275 SAR THHEICDWTIE, 7 )V3) XLWHSFEEE TRIALI-C &
W&, HREDY TR T7EHWTHRILTE, FERUEREESEONDE XSk —), RLTIE, KERY)
fihr7e & O EE SARRNT FIEZ VT, K0 SRS RHRAEFREDRASN TS, LHL, ZOMTICONTIE,
WHINEHFENLEEINTVES. ZNEORBICANT THFZEHFEZ RN ED B T=dIiE, @7 V3 X L%
MR ETHIBETESLMHNTY 7 b2 7 ZHVZ0ENH S, FC T, BiSHRNCH VT, #7130 XLOEE{L
WAL 72 INSAR Y — VR BRF T 5 T LI LTz,

AFEATY — V&, RO K S H— RS TIEZ R LTS, (1)SLCT 4+ —< v "B XTI A=K T 7 1)l
TERK. 2) HTBEIOAZEE LTz SLCORENEMEGDYE. (3) 7 7« YEMERBOUE. (4)SLCDOV YT
7. (5) WIHA TSRO IERL. (6)DEMICHED  BELREHIR Y 2 2 L— 3 VB X UHIFEERD 5 L— X —EEERA
DT — T IVDOIERK. (7) ¥ 2 2 L— MEELRE G & BIREEGR e O~y F 7. (8) &7 — 7 )LDIEIE. (9)#l
BB XUCHEHOY I 2 L— 3>, (10)£5 SAR FISHEHGEOIER. (11) TYBslifg 7 ¢ )L 2 —05EH. (12) Tehimii
EDIXaA—TF 1 .

HAHIBREE R AH G 20134E KB HE W T, SAR THEDEHSEMED BT —ZXTICDOWNWT, BiFE L7z INSARfi#
Wy — I X BT R 7258/ L, GAMMA SAR 7't v Y X NTER L BE X ZRI CHERMEO NS T & ZRL
Tz, HARNMIZEESS 120[HFEEBICHE VLTI, Gatellietal. (1994YD 7 ¢ )L & —I & % Tkt |, Edfl, Skewifs
ANDOX N DWV TNz, ZDt%, AV —)VEA—N\—P TV VT EX TNV RISAT 1 )V Z—Ic X% ALOS/PALSAR
D FBS-FBDE{{GR D TSI KRS Uz, £z, A= \—Y 7)) V7S LI 3 RAT T A VHiIC K % DEM
DVY T BRI Lz, 51, BHIBHICEO T, Bg~< v F 2 7 OEEEILERATVS. TS5 ORG
ICK D, RIRHTY —IVD 273275 SAR THEDREEN L DFIT O L T T LT 5. 5%, 55 EME
b5, HEHZEDOHIE, SAREIRY I 2 L— 3 OmiEEllk, E8LE SBAS SBASSHFORHEZEML TV FET
b5, Flz, SZa7IVOEELED DL TETDHS.

F—U—F: GEAOL—X—, THiE, iy 7 b7
Keywords: SAR, INSAR, software, tool
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