Fulong Chen, Hui Lin, Daniele Perissin

Preliminary Results of Surface Deformation
along the Qinghai-Tibet Rallwa¥ in Beilu
River Section Derived by Small Baseline
SAR Interferometry

NMpegBapurenbHbIie UTorn geghopmaumnm nMOBEepPXHOCTH
Bgonep LinHxan-Tnberckom ><Kesne3Hou [Joporu B pPeKy
Beilu Pasgen npom3BogHbie manbimu 6asoBbin SAR
UHTEepghepomeTpus

Koa: 10175

MoHkoHr; 2011 ropg,

The project of Qinghai-Tibet Railway (QTR) runs through continuous and island permafrost. The prop-
erties of permafrost are unstable and sensitive to temperature. In general, the strength of permafrost is
similar to rock; however, when it thaws, it lost almost all the bearing capacity. Consequently, the surface
displacements due to seasonally freezing bulge and thawing subsidence are the main hazards to engi-
neering construction and maintenance in the permafrost regions. Although there are some plentiful stud-
ies on QTR, large-scale, high-resolution surface deformation surveillance using SAR interferometry is still
rare in public literatures. In this study, taking the Beilu river section as the experimental site, we imple-
mented the time-series SAR interferometry for monitoring the surface deformation along the railway. In
total, 38 Envisat ASAR SLC images in image swath 2 mode, spanning from 18 Nov. 2004 to 17 Dec.
2009, were used. Based on the small baseline interferometric combination (smaller than 300 m spatially
and 175 days temporally), 49 high coherent interferograms were firstly generated minimizing the seasonal
decorrelation effect. Then, the deformation rates derived by the stacking and PSI techniques were com-
pared, revealing good agreement with 3~8 mm/yr dispersion. We found that the surface deformation
along the embankment of Beilu river section was obvious in the 5 years observation span, particularly in
ice-rich and warm permafrost regions, with values ranging from -30 mm/yr to +30 mm/yr; and the PSI-de-
rived historical displacements indicated explicit seasonal trends. All of above information were significant
for the maintenance and safety operation of QTR.*

lpoexkm Lurxau-Tubemckol xene3Hou dopoau (QTR) npobesaem Hernpepbi8HbIU U OCMpPo8a 8ey-
Hou mep3nomsl. Ceolicmea Mep3momsl HecmaburibHbl U Yy8cmeumersibHbl K memnepamype. B obwem,
cuna ee4yHol Mep3rombl NOXOX Ha POK, 0OHaKo, koeda OH maem, OH romepss noYmu ece Hecyuw,el
criocobHocmu. CriedogsameribHO, MOBEPXHOCMb CMEWEHUS U3-3a CE30HHO20 3aMmopakugaHusi u omma-
ugaHUs 8blIryKIocme ocedaHue OCHOBHbIe oriacHOCmu 0715 CmpoumesibHOU MexXHUKU U noddep>kaHusi 8
patioHax ge4yHou mep3srnomsl. Xoms Ecmb Hekomopbie oburbHblie uccriedogaHusi QTR, KpyriHbie, C 8bi-
COKUM pa3speweHueM HabrnwodeHusi deghopmayuu nogepxHocmu ucronb3oeaHuemM SAR uHmepgepo-
Mempusi no-npexxHemy pedku 8 obwecmeeHHoU numepamype. B amom uccnedosaHuu, npuHUmMas pas-
Oene Beilu peku skcnepumeHmarnsHO20 ydacmka, Mbl peanu3osasnu epeMeHHbIx psdos SAR-uHmepghe-
pomempuu O MOHUMopuUHaa deghopmayuu nosepxHocmu 800sIb Xesne3Hol dopoau. B obwel cnox-
Hocmu, 38 Envisat ASAR SLC u3obpaxeHusi 8 usobpaxkeHue rosiocbl 2 pexuma, oxeamsbigass om 18
Hos516psi 2004 0o 17 dekabpsi 2009, bbinu ucronib3o8aHbl. Ha ocHose Hebosbuwiux 6a308bix UHMepge -
pomMempuyeckux KombuHayuu (MeHbwe 300 M MpocmpaHCMBEeHHO U 8peMeHHO 175 OHell), 49 8bicoKuX
Ko2epeHmMHbIX UHmMepghepozpaMm 80-rneps8biX MOPOXOEHHbIX MUHUMU3AUUU CE30HHbIU aghchekm OeKop-
pensayuu. 3amem, ckopocmeli Oegpopmayuu nosyydeHHble wmabenuposaHus u PSI memodoe cpasHu-
8asuch, rokasbleasi xopowee coenacue ¢ 3 ~ 8 MM / 200 Oucrniepcuu. Mbi 06Hapyxunu, 4mo rnoeepx-
Hocmb Oeghopmayuu 8005 HabepexHoU peku pa3dersie Beilu bbi o4eguOeH 8 5 MPoOMexXymoK Habsio -
OeHusi 200bl, 0cobeHHO 8 6o2ambix NbOOM U MensbiX paltioHax 8e4YHOU Mep3/10mbl, CO 3HaYEHUSIMU 8
Ouana3oHe om -30 mm / 200 0o +30 MM / 200, a makxe PSI nony4eHHbIX UCMOPUYECKUX repemMmeuleHuli
yKasasnu s18HbIM CE30HHble meHOeHUuuU. Bce ebiwe uHghopmayuu UMerm CyuecmeeHHoe 3HayeHue
011 mexHuU4Yecko2o obcryxueaHusi u beazonacHol akcrinyamayuu QTR.

* MNepeBop TeKkCTa OCYLLECTBIIEH C NOMOLLbIO NporpamMmMbl Google-nepeBoayuk.

KnroueBble crnoBa:

Monitoring Concepts for Static and Dynamic Deformations of Engineering and Geotechnical Structures,
Innovative Concepts for Sensors and Methods, Automation of Monitoring Measurements and Interpreta-
tion

10175 MpensapuTensbHbie NTorn gedopmaLm NOBEPXHOCTH. .. ®opma 1.3 cTp. 113 1



MorumopuHe KoHuenuuu Onsi cmamuyeckux U OuHamudeckux Oegpopmayull UHXEHEePHbIX U
260MeXHUYeCKOU CMpyKMypbl, UHHO8AUUOHHbIe KOHUenuuu 055 damyukoe u Memodog 06C/yKusaHUs,
cpedcme asmomamu3ayuu MOHUMOPUHaa U3MEePeHUsl U UHmepnpemayuu
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Preliminary Results of Surface Deformation along the Qinghai-Tibet Railway in Beilu River Section Derived by Small Baseline SAR
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