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Abstract: As a cutting-edge digital technology, digital twin technology builds digital models corresponding
to physical entities, enabling real-time monitoring, analysis, and prediction of these entities. It has been widely
applied in various fields, including safety, emergency response, water conservancy, and disaster prevention
and mitigation. The frequent occurrence of geological disasters in the Three Gorges Reservoir area provides
an ideal experimental object for the application of digital twin technology in monitoring and early warning of
geological disasters. Taking the Daping landslide in Liizhufa village, Dongrangkou town, Badong county,

Hubei province as the demonstration site, this paper establishes a digital twin landslide monitoring and early
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warning system by improving the Internet of Things (IoT) sensing network and constructing the integrated 3D

geological model that merges both above-ground and underground features. The use of IoT technology, 3D

modeling technology, and physical simulation engines enables comprehensive monitoring, modeling, and

simulation of the landslide area, providing scientific support for the prediction and prevention of landslide

disasters. The outcome of this paper shows that digital twin technology can provide precise and visual

technical support for landslide disaster monitoring and early warning in the Three Gorges region, greatly

improving the level of landslide disaster monitoring and early warning in the area.

Key words: digital twin; landslide monitoring and early warning; Internet of Things; 3D modeling; physical

engine; Daping landslide; the Three Gorges Reservoir area
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Fig. 1 Digital twin landslide monitoring and early warning system architecture in the Three Gorges Reservoir area
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Table 2 Comprehensive grading early warning thresholds
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Fig. 7 Early warning criteria for the Daping landslide
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Fig. 8 Comprehensive early warning model for the Daping landslide
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Fig. 9 Real-scene visualization of the Daping landslide
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Table 5 Physical and mechanical parameters of Daping landslide
S KNP TN B iR IC EEHEF R HK YIS HG i g
o p (kg/m®) p (kg/m*) (MPa) o(°) (MPa) (MPa) (MPa)
wat 2200 2300 0 30 417 192 0
s 2y 2200 2300 0 30 417 192 0
M+ 2098 2150 0 24.43 127 37 0
A 2550 2600 0.5 35 20000 12000 1.2

SERAE AT AN, 5. B RSEUL L 6.
(3) 15 EAAU
RBF S RT3 R AR 108 G W b, $E 7 )
IRASE 3 7 3 R 00 R M S R B T AR R, TR

TR BE— 20 A Jig, U RS A R B RTER . T4
R, YO AT RE R R A AR . A S i R
PhysX YOI EEHOR, X To0— 4040 KPP Bk
RAGIS RS AT 05 EAAU (5] 10)

&6 KIEREHEMERGE
Table 6 Material physical properties of Daping landslide
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Fig. 10 Simulation results of working condition one
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