Daniel Raucoules, Marcello de Michele

Monitoring Landslides Using SAR High Res-
olution Image sub-pixel Correlation

MouuntopuHr ononsHmn mcnosnb3oBaHme SAR Bbicokoe
pa3peuwieHne n3obpaxeHnsa cybnnkcenbHOU Kopperns-
umnm

["oHkoHr; 2011 ropg,

Koa: 10144

In this study we propose the use of the radar amplitude data to construct ascending and descending
correlograms following the sub-pixel correlation technique, which is today a widely used technique for re-
trieving ground surface deformation such as co-seismic (metric) surface displacements. Before the ad-
vent of high spatial resolution SAR imagery, the use of the correlation techniques based on SAR data on
landslides was limited by the multi-metric spatial resolution of the previous generation of space-borne
SAR sensors (e.g. EnviSAT/ASAR or RadarSAT 1). The spatial resolution of those SAR data put a limit
on the precision of the results and hampers the possibility of covering small size landslides. Therefore,
the radar amplitude correlation technique could be applied only to specific cases of landslide with impor-
tant displacements over large areas. Today, with the recent launchs of TerraSAR-X and Cosmo-Skymed
missions offering sub-metric spatial resolutions, the situation has changed and the characteristics of the
radar images in terms of resolution are equivalent to those provided by optical high resolution sensors
widely used for image correlation (such as Spot 5, Quickbird, etc.). In this context, the SAR data is be-
coming an interesting alternative to optical data for image correlation techniques applied to ground sur-
face deformation. This presentation describes the application of sub-pixel image correlation to Landslides
located in the "Cirque de Salazie" in La Reunion Island where the cloud cover could be a limitation for op-
tical data. We base our study on temporal series of Cosmo-Skymed and TerraSAR-X images in order to
assess the annual evolution of surface displacements due to landsliding.*

B samowm uccriedosaHuu Mbl ipednazaem Ucrosib308aHue paduosioKayUuoHHbIX 0aHHbIX Osi Mocmpoe-
HUsT amnaumyObl 80CX00SUUX U HUCXOOSUWUX Kopperiogpamm criedyrowue cybrnukcenbHol Koppensayuu
MmexHUKa, Komopasi Ce200Hs WUPOKO UCrosb3yemcss Memod Oris rosly4eHUs1 nogepxHocmu 3emiu oe-
opmayuu, makux KaKk cCoO8MecmHoe celicMu4ecKoe (Mempu4yecKux) cMeweHus nosepxHocmu. o no-
S8M1EHUST 8bICOKOE MPOCMpPaHCmMeeHHoe pa3peuwieHue uzobpaxerHuli SAR, ucrnonb3osaHue Koppensayuu
mMemodo8, 0CHOBaHHbIX Ha OaHHbix 0 SAR ononsHel 6blna og2paHU4YeHa HeCKObKUMU Mempudyeckul
MPOCMpPaHCMBeHHbIM pa3peuwieHueM rnpeodbiOyujeeo MoKoneHUss Kocmudeckux dam4yukoe SAR (Hanpu-
mep Envisat / ASAR u RADARSAT 1) .[lpocmpaHcmeeHHoe paspeweHue amux 0aHHbiXx SAR nono-
XKumb ripedesl MOYHOCMU pPe3yibmamos U 3ampyOHsiem 803MOXHOCMb MOKPbIMUS HE6OIbWUX Orlon3-
Hel pa3smepa. Takum obpasom, koppensyus padap amriaumyObl Memod Moxem Obimb MPUMEHEH
MOJIbKO K KOHKPEMHbIM CIly4asiM OrOfI3HS C 8aXHbIMU nepemeuweHuli Ha 6onbwux nnouwjadsix. Ceeo-
OHs, ko20a nocnedHue launchs u3 TerraSAR-X u COSMO-SkyMed muccul npednazarom cyb-mempuka
MPOCMPaHCMB8EeHHO20 paspeweHus, cumyayusi U3MeHUIach, U XxapakmepucmuKku paduosioKayUuoOHHO20
u3obpaxkeHuUs1 8 coomeemcmeuu ¢ pe3onyuel sKkeusaneHmMHbl me, Komopble npedycMompeHsl onmu-
yeckue OamuyuKku 8bICOKOU pe3osoyuel WUPOKO ucronb3yemcs Ons u3obpaxeHue Koppernsyuu
(Hanpumep, Spot 5, QuickBird, u m.d.). B amom koHmekcme OaHHbie PCA cmaHosumcs uHmepecHou
anbmepHamuegou 0551 onmuyeckux daHHbIX Ons1 umMudxa Koppensayuu mMemoodbl, MPUMEHsIEMbIe Ha 3eM -
o deghopmayuu nosepxHocmu. dma rnpeseHmauyusi onucbisaem rpumMeHeHue cyb-nukcesns usobpaxe-
Husi koppensyuto ¢ OrnonsHu Haxodumcsi 8 "Llupka Oe Salazie" 8 Jla PetoHboH, 20e obnayHocmu Mo-
xxem 6bimb ogpaHuYeHueMm Orisi onmuyeckux OaHHbIX. Mbl ocHoebleaem Hawu uccriedosaHus o epe-
meHHol cepuu COSMO-SkyMed u TerraSAR-X u3zobpaxeHuli ¢ yesnbto oyeHKU 2000800 380510UuUU 10-
8EPXHOCMU CMEU,eHUSs U3-3a OrOI3HEBbIX.

* MepeBo TEKCTA OCYLLIECTBIIEH C NOMOLLBI0 NporpamMmmMbl Google-nepesoauuk.
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