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WANG Xin* FANG Chengyong' TANG Xiaochuan* DAI Lanxin® FAN Xuanmei' XU Qiang*

1 State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology, Chengdu 610059, China

Abstract: Objectives: On 5th September 2022, an Ms 6.8 earthquake struck the Luding County, Ganzi
Prefecture, Sichuan Province, China. This earthquake triggered extensive geological hazards in the moun-
tainous area, leading to serious casualties. Rapidly and accurately obtaining the spatial distribution of the in-
duced geological hazards is crucial for emergency decision—-making and rescue after an earthquake.
Methods: Based on the global coseismic landslide database and deep learning algorithm, this paper built a
near real-time prediction model of spatial distribution probability of coseismic landslides, and obtained the
prediction results of the geological hazards induced by the Luding earthquake within 2 hours after the event.
Through the post-earthquake unmanned aerial vehicle (UAV) and satellite remote sensing images, ma-
chine learning and deep learning algorithms were used to realize the automated recognition of large—scale
geological hazards. A total of 3 633 earthquake-induced landslides with an area of 13.78 km” were interpreted.
Finally, the model was optimized by integrating these landslide data, and the prediction results of coseismic
landslides with a broader area and higher accuracy were achieved. Results: The results show that the coseis-
mic landslide prediction model can realize a rapid capture of spatial distribution of post—earthquake geologi-
cal hazards, filling the blank period before the acquisition of post—earthquake remote sensing images and

providing support for post-disaster emergency rescue. Conclusions: Intelligent identification technologies
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based on UAV and satellite remote sensing images are effective means to rapidly obtain the vital informa-

tion of large—scale geological hazards. The achievements obtained in this paper played an important role in

the emergency rescue after the Luding earthquake.

Key words: Luding earthquake; coseismic landslide; geological hazard; remote sensing; intelligent identi-
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Fig.1 Remote Sensing Image Coverage for Emergency

Investigation of the Luding Earthquake
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Fig.2 Semantic Segmentation Network Structure of SegFormer
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Fig.3 Prediction of Spatial Distribution Probability of the
Luding Earthquake-Induced Landslides
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Fig.4 Intelligent Identification of Coseismic Landslides
Based on UAV Images
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Fig.5 Intelligent Interpretation of the Luding Earthquake-Induced Landslides
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Fig.6 Optimized Prediction of Spatial Distribution Probability of the Luding Earthquake-Induced Landslides
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Fig.7 Probability Prediction Evaluation of Spatial Distri-

bution of Coseismic Landslides
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Fig.8 Landslide Identification Based on UAV and

Gaofen—6 Images
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Tab.3 Comparison of Landslide Identification Accuracies
Based on UAV and Gaofen—6 Images
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UAV 0.652 0.773 0.791 0.782
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Tab.4 Damage to Houses and Roads Within the UAV Images Induced by Luding Earthquake
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Fig.9 On-site Investigation of Damaged Houses and
Roads in the Earthquake—Stricken Areas
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