HarE 2 % O R Vol.41, No.2, 263-276
2025 4E 6 H South China Geology Jun., 2025

do0i:10.3969/j.i1ssn.2097-0013.2025.02.002

ETREZINHAILH IR FRIRA LTS5

B R, X T XE
YIN Zong-Min, LIU Xue-Hao, HE Wen-Xi"

W E W GAE ARG RAE RS (P& RARRAAH ) | ddb &KX 430205
Wuhan Center, China Geological Survey (Geosciences Innovation Center of Central South China), Wuhan 430205, Hubei, China

FEE: AR MAURR I B I O F UK, 45 2 N A 7 AR T 3 ST RSB, X TE I B A T IR B AR AR REAE 2307, A B TPk
i 1oy ek K FE AR . AR SCRI ] Landslide4Sense B TIR B 2T, FIMIALERIH B BE 3%, JF45 5 1T InSAR H AN 3
WHATIRAR NI . 255 (1) U-Net # 2 I ZRE5 R A UK EE N 80%, A 112855 60%, F1 {HIE 70%, B AR E
4f. (2)%:F Landslide4Sense $4EHE FIARRIEAEF 2, BB T JIORS v L0000 e, e RORUASE ok B R B IR R R S . (3) BRI B LR
RIS YA 2, W 2RI R0, AR 2 TR, R R AT SRR, YR IR B e, ¥ A s ok
BRI Fa s, AEBE AL 20 ~ 30 km YUFRIN, WACR R Z . (4) SRR YE | IH— U sE 5 H— 122 ka5, 15—k
SERAEEL . MR BE T, BEFER N, WG e Sk . (5) BRI B AR R A 20 ~ +20 em/yr, JRIFFUIREX 32
B A AR IS EL R, VORI R =5 ~ —15 em/yrs KT RS K ST B 5 ~ —10 em/yr, HIEASBRE R, 380 TTRE (5
. (6)MBoRAs thd A sk dh, UMM BROR FTAE; W S AETE By BeVERHAE, 3—8 A b T ghkads, Hirh 4—5 H¥zhim
JB, T E A B, 9 A KA 2 A AR .

K47 LandslidedSense; U-Net #1228 R%%; I F InSAR; 13 ; AR thk; BB

FESZES: P642.22 XHkFRIZAD: A XEHS: 2097-0013(2025)-02-0263-14

Yin Z M, Liu X H and He W X. 2025. Landslide Identification and Deformation Analysis in Zigui
County, Hubei Province Based on Deep Learning. South China Geology, 41(2): 263—276.

Abstract: In recent years, landslide disasters have occurred frequently in Zigui County, Hubei Province,
posing a significant threat to the production and life of local people. Identifying potential landslides and
analyzing their deformation characteristics can help to respond and reduce disaster losses quickly. In this
paper, deep learning is carried out using the Landslide4Sens dataset to identify landslides in Zigui County,
and time-series InSAR technology is combined to monitor the deformation of slopes. The results show that:
(1) The recognition accuracy in the U-Net neural network training results, is 80%, the recall rate reaches 60%,
and the F1-value reaches 70%, indicating that the model training effect is good. (2) Based on the construction
of the Landslide4Sense dataset and feature sets, landslides can be identified more accurately, providing
technical support for large-scale landslide identification. (3) There are relatively more landslides identified in

the northern and eastern parts of Zigui County. The landslides are mostly distributed along both sides of the
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Yangtze River, with the right bank being more than the left bank. There are landslides aggregated around the
Three Gorges Dam. When the distance from the dam increases, the number of landslides shows a trend of
increasing and then decreasing. The number of landslides is the highest within 20 to 30 kilometers from the
dam. (4) In elevation, slope, Normalised Vegetation Index, Normalised Difference Moisture Index,
Normalized Brightness Temperature Index, and Bare Soil Index, the number of landslides first increases and
then decreases with the index increases. (5) The deformation rate range in Zigui County is from —20 to
+20 cm/yr. And the local subsidence areas are mainly distributed in the south of Zigui County, with a
subsidence rate of =5 to —15 cm/yr; the subsidence rate in the Yangtze River and tributary areas is —5 to
—10 cm/yr, and the deformation gradient is large, with significant subsidence at the confluence. (6) The
landslide deformation curve shows a sliding trend, indicating that the landslide identification is reliable. There
are stage characteristics of landslide sliding, with March-August being in a sliding trend, and intensifying
from April to May, which requires key prevention, and it is relatively stable from September to February.
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Fig. 1 Structure diagram of U-Net neural network model
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Table 3 Statistics of the number of landslides at different distances from the Three - Gorges Dam.
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