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Observation of Antarctic ice sheet change by Synthetic Aperture Radar
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Synthetic aperture radar (SAR) is an imaging sensor using a microwave and can obtain surface image regardless of weather
and sunlight conditions. Furthermore it can detect surface deformation with cm-accuracy from a phase difference between two
SAR images (InNSAR). For the Antarctic ice sheet, INSAR is used to detect distributions of ice flows and grounding lines of ice
streams and ice shelves. Recently the pixel offset method which is by the comparison of intensity images was developed, and
it has enabled us to detect large deformations in ice stream areas. On the other hand, the time-series analysis such as SBAS
(small baseline subset) and PS-InNSAR methods becomes recent mainstream for SAR analysis, and more small surface
deformation is researched by such analyses. Furthermore analysis of ScanSAR data can detect surface deformation in wider
area. As mentioned above, utilization of SAR is evolving progressively. Now several SAR missions are planned in some
countries, and then golden age for SAR mission will come over in near future. We expect that such SAR missions enable us to
research on ice sheet change in more detail. In this presentation, we review researches on SAR analysis in NIPR, and mention
about expectations for future SAR researches in Antarctica.
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22 REELZ A T HOMREGEGHZENTED. IHIT, B ITHELIE DN DR Z LA RT3 5281280, iR DZ
METBL T AL~V DR E TRODHZENATHETH S (SAR THE) . BIMOK ARV T, Goldstein et al. (1993)
23 Rutford DK JEL O T BB EZGHZENEREIL, ZDWENV AT, 7T T4 T I N TELZEA R LT, 1990
EMRICBOTUL, ZOIHRIREN DA, 7T T 47T, MiJET —4 (DEM) 72 8% RO 5 HIEIZOWTOMFIEIN T
T OB, FIZIE, INBIEDN1999)1E, T L P EI I D T EHG OVERIC R L, kDT I F 0 754
COREEITAR T LT-. Ozawa et al. (1999)33 L OVINEIEA(2000)i1, HAD JERS-1 7 — &% ATk IR O T- ¥R & O 1E
FRAICRRENIL, 44 HfIZHERE CRON 28O FHEIENG, JKKIEKD DEM 38X 73R 7 7 K] JE IR O i Eh 7345 D
HEEIZRREI LT, 2D I, FIEEIZ DEMOKRE A2 RODHIENTEHEITAD, 2000 FLIEIZI VT, KRN
B BRERZ DY — NV EL T, ERIHZR~ B ZICHWOND IO o 72, #i121E, Yamanokuchi et al. (2005)i%,
SAR T-HEM 2 WEF O FEUCE L, 790 T 40 7T DF —Z =2 AER LT (Figure 1). Z0OF —Z~—Z[T,
ZOFEE O HBRA R T 57210 TR, FEROBLAIN OO NDREREDIERIZED, EOLEMZ RO HIENTEHEH
HEND. £, 2000 FELAKEL, HIREERO-ODET-72 SAR AT FIENSBIFE S, LVFEM/R IR &k AN AT
REIC7e o7, BIZIE, $E3kD SAR THHETI, 10m 22 DI BN 22D EITREETH DL AN LA, THEE {5
DHINSZ D IR KN A2 D TIENBRE SN (B 7'V 47 & ME) . Nakamura et al. (2007a, 2007b, 2010)1%, t°
7N Ty MNEA WK RIS AL, KAk BB 43 A A R @ (Figure 2), SHIZ, Z OHiEh /A 3
BALL TWDZEEFE LT, ZOXIZRMRHTIE, KK T DR AN =X LD D723 Db D EIFF SIS,

ZHIETOD SAR IEMNTIE, 2 HD SAR & TS E L FIEN I TH-7208, KIE T, KED SAR 7 —4% A7)
T HRERIRNT S — R BN DIND I o7, ZHUTED, FEROFRNT CIIHEE TE ol T A—2ERdEND
IO, JuEkEE R B E R S AT REIC 2o T2, Bl 2R, THRMED RWT —Z X7 bR O =TG5, #i
REFOREE LB OB THEVI RS L EL IR B BIRRII L T — X ORR R E R RIRFICHEE 35
SBAS i£(Berardino et al., 2002)X°, A THEEYSCKRERA A70E, R L E LT BELURPFET D7 VICERL
T, ATV A DL C /A Rk 5% 53 B2 PS-INSAR 1 (Ferretti et al, 2001) 1, mm L~V OB HIEZ HNDHT
EDD, KINEBEICIHEBRFOWIE OB X728 22 5 TIEEL THOLNTWA. FIAKRIRB W CIE, 2hb0 kT



FIZ R TITZROD, Sk, ZOII7ffiTE VDI ENHERA IR, TVMINZOKREEIDOZ LD IEZ Hih L
NTIRDDB LAV, FTe, Bt T, KRR R B, SAR fEFTIZEVRIN TE DI >0d 5. ZHETD
— %72 SAR BT —R (AN v 7' <=y 7 E—R) OBIHINEIZEL 10 25 100km FREETHY, SAR iEHTBIL, ZOEBEN
TOMX AR AL LR DI EN SRR, UL, b—F — OIS 5 a1 2R 072 N B8 % ScanSAR E—RiZk-
TIE, % 100km OEIHINE CTHIFRBEE AL ZENTE, KITTIE ScanSAR 7 —4#% FV 7= SAR T RITE FTREIC /2~ 7.
ZDEH72 ScanSAR T —H =R T HZ L2 XY, KONERIIZIA KR BOK R Z B CE DI b E MR S nS.

Bz B2 DRRMT L LERC, BIMOKRIRIZISIT D SAR FNTIZA S CTlid/el, FE2 0 MM RNy EEE 2D
BN, LLE TR AL 72T FI CE AL, LV EI A oF DAL, 790 T4 774 %
IR TEDIIT/2DEBE 2 B, MEKIKOE &S OHE IR B CELE]FFESND. S6IZ, BITE, HEOE - B
WZBWT, #7272 SAR Iy al MEHEISIVTEY, TVFRIZIE, <D SAR BEIKFHIZIERENDG TETHDH. ZDLH7
SAR HE&IRIZENT, ZhHDT —4% EFRHAE DB THIT TEAINTRUE, SOIZEEMIZ R MK PR DO ZE B ]
BB FEEI A2 B E IR S ND.
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Figure 1. Grounding line database derived from Yamanokuchi et al. (2005). Figure 2. Ice flow distribution around
the Shirase Glacier detected by
Nakamura et al. (2007a).



