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The ESA EnviSAT and JAXA ALOS have acquired large amounts of SAR data during its normal opera-
tion, which has been proved successful in various fields, such as large-scale man-made linear features
deformation monitoring, polar iceberg monitoring, surface subsidence caused by underground water with-
drawal and volcano eruption and earthquake. For the complex non-linear deformation taking place in area
with sophisticated topography, however, these data demonstrated some limitation mainly due to spa-
tial-temporal decorrelation, the maximum detectable deformation gradient and time sampling with varied
degree. Thus single platform SAR interferometry is more likely to fail to reveal the rules of surface de-
formation, which usually lasts a long time. Currently the archived SAR data still place an important role for
INSAR application and could be jointly utilized to explore an efficient method for INSAR technology, espe-
cially in tough circumstances to fulfil the potential of remote sensing in terms of quick speed, large extents
and saving labor forces. In this article we select a coal mining area in Shanxi province and exploit 13 SAR
data (5 ALOS PALSAR and 8 EnviSAT ASAR) during 2008 to 2010 with the Coherent Pixel Target (CPT)
method to reveal the law of deformation caused by repeated excavation. We distinguish the area directly
above stopingface from the whole. Generally, the critical perpendicular baseline and maximum detectable
deformation gradient increase with the wavelength. When low coherent region and/or big displacement
are encountered (the area directly above the mining face ), the L band SAR data processing results are
used and are more likely to produce robust ground subsidence result, according to the terrestrial survey
products; the shorter wave length data (C-band EnviSAT ASAR) are preferred for coherent area where
only small deformation taking place (area 150m or more away from the stopingface and area above the
abandoned mine goaf), to retrieve the exact extent of mining-affected area and the duration of deforma-
tion more accurately.*

EKA Envisat u JAXA ALOS npuobpenu bonbuwoe konudecmao 0aHHbix PCA & xode HopmarsbHoU orne-
payuu, Komopasi okasanacb ycrewHol 8 pasfuyHbix obracmsx, makux Kak KpyrnHomMacwmabHbIX aH-
mporno2eHHbIX fuHelHoU deghopMayuu hyHKUUU MOHUMOPUH2a, MOHUMOpUHaa MOoISpHbIX alicbepaos,
ocedaHue Mo8epxHOCMU 8bI38aHHbLIX MOO3eMHbIX 80003ab0P08 U U3BEPXEHUS 8y/IKaHa U 3emiiempsice-
Hus. s crioXHbIX HenuHelHbIx deghopmayuli, npoucxodsuux 8 obracmu co crioxHoU moroegpacgpued,
00HaKo, amu OaHHble MPOOEeMOHCMPUPOB8asU HEKOMOpble O02paHUYEeHUss 8 OCHOBHOM 3a c4Yem [po-
CmMpaHCmMeBeHHO-8pPEMEHHOU OeKoppensayuu, MakcuMalbHbIl epadueHm ObHapyxumb Oeghopmauyuu u
8pemsi ombopa rpob ¢ pasnuyHoU cmerneHbro. Takum obpasom eduHas nnamgopma SAR-uHmepghepo-
Mempuu, cKopee 8ceeo, He packpbigarom rpagunia Oeghopmayuu nosepxHocmu, Komopasi 0b6bIYHO
onumcs Ooneo. B Hacmosiwee epemsi apxus OaHHbix PCA 00 cux rnop mMecmo 8axkHyro posib Ons rnpu-
meHeHus1 INSAR u moxem 6bimb UCMOb308aH COBMECMHO uccriedosamb 3¢hhekmusHbIl Memod mex-
Honoeauu InSAR, 0cobeHHO 8 CcrioxHbix obcmossimesiscmeax, Ymobbl peanu3ogamb MomeHyuan ducmaH-
UUOHHO20 30HOUPOBaHUST C MOYKU 3peHUs1 bbicmpol ckopocmbko, 60bWOL cmerneHU U coxpaHeHue pa-
6oyel cunbl. B amol cmambe Mbl 8bibupaem obracmu 00bbi4U yaris 8 nposuHyuU LllaHbcu u aKkcrinya-
muposamb 13 SAR daHHbix (6 ALOS PALSAR u 8 Envisat ASAR) 8 medeHue 2008 2o0a o 2010 200 ¢
koeepeHmHou Pixel Target (CPT), ymobbi ebiseumpb 3akoH dechopmayuu U3-3a MHO20KpamHbIX packo-
rnok. Mbi ebidensiem obnacms HerocpedcmeeHHO Had stopingface om uenozo. Kak npasusno, Kpumuye-
CKux 6a308bix neprneHOUKYISIPHO U MakKcuMasibHO ObHapyueaemcs ysenu4yeHue epadueHma degopma-
yuu ¢ 0nuHou 80osiHbl. lpu HU3KUX KO2epeHmHoe peauoHe u / unu 6obwo20o 8000uU3MeweHUs scmpeya-
romes (nnowadeb npsmMo Had 2opHol nuyo), epynna L SAR pedynbmamoe o6pabomku 0aHHbIX UCMOMb3Y-
romces u umerom 6osbwe waHcos 0151 nosydYeHUss HadexXHbIX pe3yrnbmamog ocedaHue 3eMsu, Mo OaH-
HbIM Ha3eMHbIX fpodykmos obcrnedosaHus;, Kopode [nuHa eosiHbl OaHHbIx (C-Ouana3oH criymHuka
Envisat ASAR) sensromcs npednodymumeribHbIMU 07 Ko2epeHmHoul obnacmu, e0e nuwb Hebornbwasi
Oepopmayus npoucxodum (nnowade 150 m u boree om stopingface u obnacme Had 3abpoweHHOU
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waxme eblpabomaHHOe MpPocmpaHcmeo), Ymobbl MOyHYUMb MOYHbIE Pa3Mepbl 20PHO-NOPAKEHHO20
yyacmka u npodosmkumerisHocme deghopmayuu 6osiee MoyHo.

* MepeBoa TEKCTa OCYLLECTBIEH C NOMOLLbIO NporpaMmel Google-nepeBoauyuk.
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