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(Development of CP-SAR onboard Small Satellite — Long Term DInSAR for

Volume Change Estimation of Land Deformation)
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Synthetic Aperture Radar (SAR) is a multipurpose sensor that can be operated in
all-weather and day-night time conditions. Conventionally, the SAR sensor has been operated
in linear polarization with limited retrieved information. In this research, we are developing
Circularly Polarized Synthetic Aperture Radar (CP-SAR) sensor onboard a small satellite to
retrieve the physical information of Earth surface, especially to monitor the global warming
phenomenon, i.e. the change on Cryosphere, global vegetation and disaster areas. As
compared with linear polarization systems, the CP-SAR sensor has the advantage of
compactness and low power requirement, since the transmission of CP microwave is not

affected by the Faraday rotation effect in the ionosphere.



FHIMZE BRI (JAXA) 1FBEIC 2 DDOERKBI D L —4 (JERS-1 SAR: 1992 #-~1998
) & (ALOS PALSAR : 2006 F~HfE) BV a@EHL, RAPOWKRRT —% %%
HL72, SAR B HIIE, &, MR LZEETCE LA 7 a2 lHLTWHD T, i
RPOMEZZNOTHBIRFTRETH D, FFZ. D SAR BT L HEREIZHIT
LBEEROMIIISH TE 5, HlZIE, LEIKS, NA A~ R, Tk, B, BESX
AFI v IR ETHDH, RBFFETIE, 2O SAR H L A F 7213 E B BT 5165
DOWUNEALE R AT T 572012, 24+ SAR (DInSAR) A K3k LT, RFEHET A
(VOISAR) Z 2T 2D, ZDOFIEIZL T, N A~ X, WL T - IR (ML) 7
ED XD BREEHEHEDOT DI LV IEMRAREE OIS TE AL PER & KF
OTFREEAUIEH TE 2 L WFRFT 5, HAKMIZ, BIfE, AARD SAR &V TEHIR -
HHHNZ T T MO KA T OBREZ{DOE=2 ) T H{ToTW5H, T T, SAR &
DT — Z TR FEHEE T (VolSAR) THLER L C., et MUl 381 DAk 4 7R BRBE 2 b %
RHERNCIRNT T D, Fhl & LT, RBHIkITA > R 7 - Y v VIR RIS
BT o MR T DERFEEALDHEE 21T > 7o AWFFEDORE R ZIREET D 72 DI HEEHE R,
AR (OAR) & fa O, #UE B, GIS &7« X VM, firiE (GPS) {Fk
ftZ QBTG R & & IiiRE LT,

In this research, a technique to estimate the volume change by using Differential
Interferometric Synthetic Aperture Radar (DInSAR) is proposed to retrieve the volume change
of long-term continuously land deformation (subsidence or uplift). This technique is employed
to investigate subsidence of Bandung city, Indonesia to demonstrate the capability of this
technique by assessing two Japanese L band Spaceborne SARs (JERS-1 SAR and ALOS
PALSAR) in continuously periods of 1993-1997 and 2007-2008. This result shows the
subsidence occurred concentrating seriously at industrial complexes and settlements of Bandung
area. The result is confirmed by using 2000-2008 periods of GPS observation data (done by
Institute of Technology Bandung team), statistical data of 1991-2008 published by The
Indonesian Statistics Bureau (BPS), three campaigns of ground surveys to compiling the recent
condition of buildings and other infrastructures, population, ground water level data and
geological formation of this area. This research shows a capability of this technique to

investigate the volume change caused by land deformation, especially subsidence.



