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Fig.2 Distribution Map of Landslides in Jiuzhaigou
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Fig3 DInSAR Results of Zhongchagou Landslide Using ALOS-2 PALSAR-2 Ascending Data Pair
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Fig.4 Annual Mean LOS Displacement Velocity of Zhongchagou Landslide Retrieved from Sentinel-1 Data
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Fig 5 In-situ Photos of Zhongchagou Landslide

TP VR B
0 T T
- 51
- 52
5 st
I
g\g(
=z -10-
%)
@)
S|
,15-
20,.20,.%0, <0, <0, <0, <0, <0, <0
7 4 Z, 7 7 4 7, 7 7
20(9 2 7 6{0] &Oq &06 &09 & 7 9\09 9~0§

I 5]
() THSBUBAE 71

! ! ] I ]
10+ - W

g
o
I MJNJ
6
B
=
E 4
2 £
S, |
0@ ' T i ' ;m "
20,. <0,,%0,.<0,, <0, <0, <0,,<0, <0
7> ~075 <076 <070 <07, <07, <075 <0;
200 20, %0, S0y oy By 85 gy g
b ]

(b) BBl ZBUEA T

6 h i Wt Bk Sentinel-1 B8 W12k [n) B2 BUEAS Hh 48
Fig.6 Cumulative LOS Displacements of Zhongchagou Landslide Retrieved from Sentinel-1 Data
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Fig .7 DInSAR Results of Panyazhai Landslide Using ALOS-2 PALSAR-2 Ascending Data Pair
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Detection and Monitoring of Post-Earthquake Landslides in Jiuzhaigou
Using Radar Remote Sensing

CAI Jiehua' ZHANG Lu' DONG Jie’? DONG Xiujun® LIAO Mingsheng' XU Qiang’
1 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University,
Wuhan 430079, China
2 School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430079, China
3 State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology,
Chengdu 610059, China

Abstract: Objectives: On 8th August 2017, a catastrophic earthquake of Ms 7.0 struck the County of Jiu-
zhaigou in Sichuan Province, China. Because of its high magnitude and shallow epicenter, the earthquake
caused grave casualties and property losses. Furthermore, the earthquake triggered numerous secondary
mountain disasters such as rockfall and landslide. We use the synthetic aperture radar interferometry (In-
SAR) technique to detect post-earthquake landslides in Jiuzhaigou area. Methods: Firstly, we carry out a
quick detection across wide area using differential INSAR (DInSAR) technique with 6 ALLOS-2 PALSAR-2
ascending images. DInSAR technique can observe the subtle deformation of landslide surface during the pe-
riod between two SAR observations, so the active deforming landslides can be efficiently distinguished
from stable areas. Nevertheless, the performance of DInSAR is often limited by temporal and spatial decor-
relations induced by dense vegetation coverage, etc. To retrieve the temporal evolution of these landslides,
detailed monitoring of specific landslides is carried out using time-series INSAR technique with 112 Senti-
nel-1 ascending and descending images. Time-series INSAR technique can overcome the limitation of tradi-
tional DInSAR technique in spatial-temporal decorrelation, and improve the deformation measurement ac-
curacy. Therefore, the combination of DInSAR and time-series INSAR 1s adopted to accurately monitor sin-
gle landslide, and efficiently detect landslides in Jiuzhaigou area. Results: The results show that there are
13 landslides that can be detected by INSAR analyses in Jiuzhaigou area, including 7 landslides close to resi-
dential areas. The time series displacements retrieved indicate that several landslides have long-term linear
deformations after the 2017 earthquake. These landslides severely threaten people’s life and property and
need to be monitored regularly. Finally, the reliability of detection results based on InSAR technology is
verified by a field survey. Conclusions: The results can provide key supports for the geohazard mitigation
and prevention in the Jiuzhaigou scenic area. We indicate that a strategy which combines DInSAR technique
with time-series INSAR can efficiently and accurately detect and monitor landslides over a wide area.

Key words: Jiuzhaigou; landslide hazard; early detection; differential synthetic aperture radar interferome-

try; time-series synthetic aperture radar interferometry; deformation monitoring
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