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Land subsidence is a severe hazard that will threat the safety of local people and urban infrastructure.
Beijing and Tianjin areas have been suffering from land subsidence which is supposed to be induced by
over-exploitation of ground water. The project of Beijing-Tianjin inter-city high-speed railway finished in
2008 plays an important role in the two major cities of China. It is well known that a tiny deformation of the
rail will cause serious consequences. So to maintain the safety operation of the high-speed railway, the
continuous monitoring of land subsidence along high-speed railway is very important.

INSAR time series techniques such as Persistent Scatterer Interferometry (PSI) and Small Baseline
Subset (SBAS) can overcome the limitation of geometrical and temporal decorrelation and atmospheric
phase, thus it can successfully detect ground displacements to a degree of accuracy comparable to tradi-
tional geodetic technique such as leveling. In this paper, a total of 9 TerraSAR-X stripmap scenes
between February 2011 and August 2011, acquired over the Beijing areas have been used to monitoring
the land subsidence along the Beijing-Tianjin inter-city high-speed railway. SBAS approach is applied to
extract linear deformation velocity information with the reduced set of SAR data. The improved identifica-
tion method of stable coherent points using multi-threshold is explored and the Delauney triangulation is
applied to establish connections among the selected points. After phase unwrapping process, the linear
deformation rate is obtained from the time series with a least square fashion. The preliminary experiment-
al results show that with the high resolution TerraSAR-X images the dense PS can be identified and the
rapid land subsidence can be detected. The monitoring result is important for predicting potential hazards
and designing compensation strategies. TerraSAR-X interferometry can be a remarkable potential tech-
nigue to monitoring of land subsidence related to man-made linear features such as high-speed railway.*

OcedaHue noyesi serisemcsi cepbe3Hol ornacHocmu, 4mo 6ydem yepo3a 6e3onacHoOCmMuU MeCcmHo20
HacesnieHUs1 u 2opodckol uHgpacmpykmypsbl. [lekuH u TAHbU3UHb palioHbl cmpadarom om npocadku
epyHma, komopoe 00/mKHO bbimb 8bi38aHa YpeamepHoU akcriyamayuel nod3emMHbix 800. [Mpoekm [le-
KUH-TSHbU3UHb MexX0y20p00OHOLU 8bICOKOCKOPOCMHOU XXere3Hol dopoeu 3akoH4usn 8 2008 200y, uepa-
em 8axkHyto porib 8 08yX KpyriHbix 2opodax Kumas. Xopowo u3eecmHo, 4mo KpoweyHas deghopmayusi
XKer1ie3HOOOPOXHbBIX MOXem fpusecmu K cepbe3HbiM rocriedcmeusim. Takum obpa3om, 4mobbi noddep -
JXueampb 6e3oracHol JKcrlyamayuu 8bICOKOCKOPOCMHBIX XXee3HbIX 00po2, MOCMOSHHbIU KOHMPOIb
rpocadku epyHma o 8bICOKOCKOPOCMHOU Xesie3HOU dopoau 58/15emcsi OYeHb 8aXKHbIM.

InSAR spemeHHoU pssd Memodos, makux Kak cmolikue pacceugamerneti uHmepgepomempuu (PSI) u
Hebornbwol Habop 6as3osbix (SBAS) moxem npeodosiemb OgpaHU4YeHUEe 2e0MEMPUYECKUX U 8PEMEH -
HbIX eKoppensayuu U ammMocgepHbIX ¢hasbl, makum obpa3omM, oHa MoXxem yCrewHoO 0bHapyXumps 3eM-
1110 Onsl nepemMeweHusi CmerneHbo MoYHOCmuU cpasHUMbl ¢ MPadulyUOHHOU MexHUKOU 2e00e3u4ecKux
makux Kak ebipasHusaHue. B amoli cmambe, 8 obwel crioxHocmu 9 TerraSAR-X cueHbi stripmap 8 ne-
puod c pesparnsa 2011 2oda u aszycm 2011, npuobpemeHHbie 3a obnacmsix NekuHe bbifu ucrnob308a-
Hbl 0711 MOHUMOpPUH2a ocedaHue epyHma 800s1b [NeKUuH-TAHbU3UHb MeXOy20p00HOU CKOPOCMHOU Xe-
ne3Hol dopoeu. SBAS nodxod npumeHsiemcs 05l u3eriedyeHusi UHghopmauuu fuHelHol ckopocmu Oe-
gopmayuu ¢ cokpauweHHbIM Habopom daHHbIx PCA. YcosepuwieHcmeogaHHbIU Memod udeHmugukayuu
cmabursibHbIX KO2EPEHMHbIX MOYEK C MOMOWbI0 HECKOJIbKUX MOPOe U3yYeHbl U mpuaHaynayuu [enoHe
npumeHsiemcs 0nsl ycmaHo8eHUs1 COeOUHeHUs1 Mex0y 8blbpaHHbIMU moy4kamu. [locre ga3sbl npoyecca
paseopayusaHusi, TUHeUHOU ckopocmu deghopmayuu rMosy4aemcsi U3 8peMeHH020 psida ¢ HauMEHbLWUX
keadpamoeg MoOdkl. [pedsapumeribHblie 3KCrepuMeHmarsbHbie pe3yrbmambl oKa3bigarom, 4mo npu
8bicokom paspeweHuu TerraSAR-X uzobpaxeHul rninomHold PS moeym 6bimb udeHmugbuyuposaHsl U
bbicmpoe ocedaHue 3emnu mo2ym bbimb 06HapyxeHbl. MoHumopuHa pe3ynbmam gaxeH Oris MPOo2HO-
3uposaHus MomeHyualbHbIX onacHocmeu u npoekmuposaHue KoMmrneHcayuu cmpameaud. TerraSAR-X
UHmMepghepoMempuu MOXHO 3Ha4yumersibHbIU MomeHyuaa MexHUKY MOHUMOPUHE ocedaHue ro4ebl, cesi-
3aHHbIEe C aHMPOINO2eHHbIMU JTUHEUHOU OYHKUUU, MakKue Kak 8bICOKOCKOPOCMHOU xene3Hou dopoau.

* I'IepeBop, TEeKCTa ocyLlleCTBJ1eH C NOMOLbIO NporpaMmmbl Google-nepeBopHMK.
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