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Hong Kong International Airport at Chek Lap Kok (popularly known as Chek Lap Kok Airport) is one of
the largest reclamation sites in Hong Kong and worldwide. Due to soil consolidation of the underlying un-
consolidated-marine sediments, the Airport's platform has been experiencing ground subsidence since
the beginning of reclamation in late 1992. Our previous studies have demonstrated the potential of satel-I-
ite INSAR techniques to measure the ground deformation in this area by using middle resolution SAR
data, e.g. approximately 25 m ENVISAT ASAR imagery [1].

This paper presents our latest results of reclamation settlement of the Airport measured with very high
resolution TerraSAR-X (TSX) data. A total of 31 TSX Spotlight SAR images (VV polarization) acquired
between Oct. 2008 and Dec. 2009 were used in this study, which have one meter of spatial resolution
and 11 days of temporal interval. An elaborated Persistent Scatterers Interferometric (PSI) processing
chains, including DEM-assisted coregistration, spectral shift filtering, phase ramp correction and multi-
master stacking analysis, was performed to determine spatial pattern and temporal process of reclama-
tion settlement. The PSI-derived deformation results showed ground instability and differential displace-
ments (-3 mm/yr ~ -15 mm/yr) occurring along runways, terminal buildings and infrastructure in the re-
clamation areas of the airport. Particularly, the results highlighted a remarkably high density of PS points
(>2,500 PS /km2), which is approximately ten times density of those from ASAR results, and more PS
points to be identified in the runways that failed in our previous results. This benefits from the advanced
capacity of the TSX satellite mission, characterized by the higher spatial resolution, the shorter repeat
cycle of eleven days and the higher sensitivity regarding displacement as the result of the shorter radar
wavelength. The more accurate and detailed displacement maps generated with TSX satellite data can
assist in assessing reclamation performance at present and in planning, designing and maintaining sus-
tainable development in the future.*

MexdyHapoOHbIl asporiopm 'oHKoHea Ha Yek Jlan Kok (wupoko uzeecmHol kak Yek Jlan Kok aspo-
rnopma) siensiemcsi 0OHUM U3 KpyrnHelwux mesuopayuu calimos 8 [OHKOHee u 80 ecem Mupe. M3-3a rnoy-
8bl KOHCOIUOaUUU OCHOBHbIX HEKOHCOIUOUPO8aHHOU-MOPCKUX OMIIOXeHUU, miamgopmMbl asporiopma
rnepexusaem ocedaHue epyHma ¢ Ha4ana menuopauyuu 8 KoHue 1992 eoda. Hawu npedbidywue uccre-
0osaHusi nokasaarsnu, nomeHyuas criymHuka memoosbl INSAR Onsi usmepeHusi deghopmayuu 3emnau 8 3mou
obracmu ¢ nomMowbto cpedHezao paspeweHus SAR OaHHbIx, Harpumep, okono 25 m ENVISAT ASAR
usobpaxeHud [1].

B Hacmosiwem okymeHme ripedcmasrieHbl Hawu rnocredHue pesyrnsmambl Meauopayuu ypeaynupo-
8aHUs asporiopma UsMepeHbl C 04eHb 8bICOKUM paspeweHueM, TerraSAR-X (TSX) daHHbix. B obwel
cnoxHocmu 31 TSX Spotlight uzobpaxerHuss SAR (B. B. nonsdpu3sayusi) npuobpesn mexoy okmsbpem
2008 u dekabpem 2009 bbinu ucrosib3o8aHb! 8 3MOM Uccriedo8aHUU, KOmMopblie umMerom oduH Memp rpo-
cmpaHcmeeHHbIM pa3peuweHuem u 11 OHel spemeHHoU uHmepsars. PaspabomaHbl cmolKux pacceusa-
menel Mlnmepghepomempudeckue (PSI) obpabomka uened, 8 mom yucrie DEM-romows coregistration,
criekmparbHbIl cdsue chunibmpayuu, Koppekyuu asbl pambl U Myfbmu-Macmep yKknaoKku aHaiu3a,
bbina nposedeHa Onsi oripedesieHUs1 MPOCMPaHCMB8EHHOU CMPYKMypbl U 8pEMEHHOU rpoyecc ypeaysu-
posaHus peknamauyuu. PSI nony4deHHbIx pe3ynbmamos rnokasas, HecmabunbsHocmb deghopmayuu epyH-
ma u duhpepeHyuanbHbie cMmeuweHus (-3 mm / 200 ~ -15 mm / 200), npoucxodsiuux 800Ib 83/1€MHO-I10 -
cadoy4Hble Mosockl, mepMuHana 30aHuli U 06beKmMos8 UHbpacmpykmypbl 8 palioHax 0C80EHUSI asporop-
ma. B yacmHocmu, pe3ynibmambi NoOO4YepKHys1 Y4pessbiyaliHo 8bICOKOU rromHocmu moyek PS (> 2500
PS / km 2), ymo npumepHo 8 decsimb pa3 niomHocme mex u3 ASAR pesynibmamos, u MHozoe dpyzaoe
PS nyHkmbi, komopble 6ydym oripederieHbl 8 83/1emHO-rocadoyHble 0I0Ckl, KOMopble He 8 Hallux
rnpedbidywux pesyribmamos. 3mo 8bi200b1 OM WUPOKUX 803MOXHOCMeU 8 rriaHe muccuu TSX criymHuk,
Xxapakmepusyemcsi 60o51ee 8bICOKUM MPOCMPaHCMBEHHbIM PaspeuweHUeEM, KOpoYe Mosmopsms UUKIT U3
o0uHHaduyamu OHeli u 6osiee 8bICOKYIO Yy8CMBUMESIbHOCMb 8 OMHOWEeHUU CMEeWeHUs 8 peayrbmame
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KOPOMKO20 paduoioKayUOHHbIX 80s1H. boree moyHbie u MoOpPobHbIe Kapmbl CMeweHUs, CO30aHHbIe C
TSX cnymHukoeble OaHHble MO2ym MOMOYb 8 OUEHKE Mesuopayuu rnpou3sodumesisHOCMb 8 Hacmosi-
wiee epeMs U 8 rnnaHuposaHuu, paspabomke u noddepxaHuu ycmouldyuebiM pasgumuem 8 bydyuiem.

* MNepeBoa TeKCTa OCYLLECTBIIEH C NMOMOLLbIO NporpaMMbl Google-nepeBoaynk.
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