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Landslide monitoring and predisposing factor analysis of Songjiawuchang
landslide based on MintPy time-series InSAR technique
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Abstract: The Three Gorges Reservoir area is the hardest-hit area for landslide occurrence in China,
and the dam’s water storage and flood discharge accelerated the slope activities along the Yangtze Riv-
er and its tributaries, reactivating a large number of ancient landslides. The Songjiawuchang landslide
occurred in Dongdukou Town, Badong County. In this paper, the time-series deformation of this land-
slide was obtained by collecting 15 views of ALOS-2/PALSAR-2 images from April 2020 to September
2021, and the area was divided according to the stratigraphic distribution and the slip pattern, with an
emphasis on analysing the characteristics and causes of the slip. In addition, the reliability of the de-
formation results was verified by statistical stability region information. The results show that; (1) Dur-
ing the monitoring period, the Songjiawuchang landslide showed an ‘ upper section-middle section-
lower section’ stepped slip, with a bias towards the right side, and the largest deformation appeared in
the right side of the middle section (Q2R) , with a rate of —193.9 mm/yr. (2) Through the extraction
of the profile lines and feature points, the temporal and spatial morphology of the landslide deforma-

tion was further explained, and it was found that the stepped slip was consistent with the stratigraphic
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distribution; (3) Using the Pearson correlation test, it is concluded that the overall slip rate of the

landslide is jointly affected by the cumulative precipitation and water level changes.
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Fig. 1 Stratigraphic structure of Songjiawuchang landslide



o5 6 1]

RSV 5555 - FE T INF InSAR )R S 2 1 OB AL A 22 5 95734 19

SR

« REEGEH

2y
110°E

K2 RERG WP E
Fig.2  Geographic location of the Songjiawuchang landslide
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Table 1  ALOS-2 imaging parameters
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Fig.3 Spatio-temporal baseline map of the image
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Fig.4 Water level and precipitation data
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Fig.6  Average deformation rate
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Fig.7 Deformation time-series



22 JUINR 22 AR H AR AR

23 %

TR RS K F IR T Q2L A1 Q2R K,
QIR K B, 58, Q4 XML Z#i T ia i
%, Ue)e, RS BB R TR AE 2021 4R 4 Rk
PEREAINEE , JEHE IS Q2R X8, B X I R B
AR 120 mm, g KARTA S 257. 3 mm, Hid
SR AL AT LB ZS IR KR I S e i
A PR e rp Bl B I A B Bl b BL
A%, AR E R BB & B OB AL, B SR
AR TS DA B IS L B A T R B 3 T A T A
P E 1 3 B 37 B 14 9 % D 8 A0 39 YR 37 B 30 A it
TR, R S BRI R TR S

31°04'N

i l i
e ol)2002
HRAEZE /mm

31°02'N

110°26'E

2.2 BEWTM

TEALKE B T8 H 73 hy 2 %8R FIRE X0 R B2, HG
w26 AR T S0 I S S , T AR X R SR i
WARBEAS S RRGRE . BT OB A M I T =, 4
XA R T PRk = ST 5B i O i, A DX
(T AL GETHE B R A i Rl i o . A S
BT PIAZ75 XL A AR DI, ATl 8 BT
GEIF B AL X AR A2 DX 4 o v 22 AP 24 {E ¢ 3
IR, AT UARE X 12 H9F A {EL 7 30 - 0.9 mm
10,2 mm FRAEZESIHIN 1.3 mm H12. 6 mm, bRifEZE
SN 8(a) ~ &8 (b)  Joilk ISR TR

0:003&"

i I

0.004 7% 02008

Wi 72 /mm

110°28'E

P8 R X B bR HERE S A

Fig.8 Location of stabilization regions and standard deviation distribution
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Fig.9 Cumulative deformation rate and characteristic points
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