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Table 2 Comparison of deformation characteristics and influencing factors among three typical deformation zones
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Fig.10 The map of the study area and feature points of the landslide located in Yumi Village



B o, A, % ;3 F SBAS-InSAR 4% A 89 7 4 A7 0T T it 3 1L 4 X Mo T3 Bt 2 U8 fL S AE A0 A7 83

mm

Bl (-193.-130]
(-130,-110]
(-110,-90 ]
(-90,-70]
(-70,70]

(70,90]

B (90,110
Bl (110.130]

1L AR ISAR B RE I R

Fig.11 The InSAR time-series accumulated deformation results of the landslide located in Yumi Village

FKAS S AEPRASE AN 12 From . AR DMK AR 9 3, Ko X3 AR R AL 1 75— 15~20 mm/a.
WAk i R BT AR RN B R, FET R B IE SR A X, f K AR AR TR A 20 -41 mm/a s AR TGO H
WIEREAR, AR 3 0] 15 30~35 mm/a. AR A AR M A AFAE B R 22 5, Forbep R A TR AR B rh X 3o
GG TR P IR AR A B, Wk — 0 oy At R Y A 3R EE DA R & X A8 R () 5

-
|
=
=
=]
|
- 2
[ RE

12 ERAIBE S FRHHTREKE

Fig.12 Five—year averaged deformation rate map of the landslide located in Yumi Village
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Fig.13 Accumglated defor@atlon of fgatl{re points Fig.14 The precipitation variation of the land-
of the landslide located in the Yumi Village slide located in Yumi Village from 2020 to 2024
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map of the study area and feature points of the landslide located in Bangxin Township
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Fig.16 The InSAR time-series accumulated deformation results of the landslide located inBangxin Township
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Spatiotemporal Evolution of Surface Deformation in the High—Mountain Gorge
Region of the Lower Reaches of the Yarlung Tsangpo River Using SBAS-InSAR

ZHAO Wenyu'? YANG Chengye'” WANG Wenjie'” Duoji-Cidan’ CHENG Mingkai*
(1.College of Engineering, Xizang University, Lhasa 850000, China;
2.Tibetan Plateau Geological Resources and Energy Research Institute, Xizang University, Lhasa 850000, China;
3. The Third Geology Brigade of Xizang Autonomous Region, Lhasa 850000, China;
4.Meteorological Information and Network Center of Xizang Autonomous Region, Lhasa 850000, China)

Abstract: The lower reaches of the Yarlung Tsangpo River are a typical plateau glacier—gorge region character-
ized by unique topography and geomorphology, steep vertical gradients, and frequent geological hazards. This
study focuses on the core alpine—gorge region of the lower Yarlung Tsangpo River, extending from the Great Bend
to central Medog, and uses the Small Baseline Subset Interferometric Synthetic Aperture Radar (SBAS-InSAR)
technique with Sentinel-1A ascending—orbit data acquired between 12 January 2020 and 8 July 2025 to study
the surface deformation of this area. Time—series deformation analysis shows significant surface deformation in
this region over the past five years. The results demonstrate that SBAS-InSAR technology can effectively identify
deformation characteristics and potential geological hazards in glacier—gorge regions. A total of 34 potential geo-
hazard sites were identified along both banks of the lower Yarlung Tsangpo River valley. Based on their overall
deformation characteristics, the deformation zones were classified into three types: glacier—related U-shaped val-
ley deformation zones, fluvial V—shaped valley deformation zones, and Quaternary depositional slope deformation
zones affected by human activities. A typical hazard site was selected from each of the three deformation zones for
detailed analysis. The results show a positive correlation between glacier melting, precipitation, as well as human
activities and the acceleration of deformation at these sites. These findings can serve as a scientific reference for
geohazard monitoring, mitigation, and prevention of geological hazards in the high—mountain cryospheric region
of the lower Yarlung Tsangpo River.

Keywords: Lower reaches of the Yarlung Tsangpo River, SBAS-InSAR, glacier—gorge region, deformation moni-

toring
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