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Ground subsidence accidents in urban areas cause enormous damage by destroying infrastructure such as roads, 
railroads, and buildings. This is often caused by artificial factors rather than natural factors. In the study, ground 
subsidence occurrence points and three ground subsidence condition factors in five areas A, B, C, D, and E of 1 × 
1 km were used. 500 cells, obtained by dividing five areas into 100×100 m grids, were analyzed. Deterioration, 
pipe length, and pipe diameter were used as ground subsidence conditioning factors. For machine learning, four 
models were used: MLR (Multinomial Logistic Regression), DT classifier (Decision Tree Classifier), RF classifier 
(Random Forest Classifier), and GB classifier (Gradient Boosting Classifier). The sliding window method was 
used for machine learning and three window sizes of 100 × 100, 200 × 200, and 300 × 300 m were used. The 
susceptibility classes were divided based on the number of ground subsidence in each cell. When the window size 
was 100 × 100 m, the susceptibility classes were divided into three stages: 0, 1, 2-5. With a 200 × 200 m, classes 
were divided into three classes: 0, 1, 2-8, and four classes: 0, 1, 2-4, 5-8. When the window size was 300 × 300 m, 
classes were divided into five classes: 0, 0.5, 1-1.5, 2-2.5, 3-7. As a result of machine learning, when the window 
size was 100 × 100 m, it was overfitting to class 0, so there was no classification performance, and when the 
window size was 300 × 300 m, the accuracy was too low to be used. Therefore, the window size of 200 × 200 m 
was selected. The accuracy of the machine learning model was the largest in GB classifier and the smallest in DT 
classifier. And when the window size was 200 × 200 m and the three susceptibility classes, the accuracy was the 
highest. Thereafter, model validation was conducted using AUC-ROC. As a result of AUC-ROC for each ground 
subsidence susceptibility classes, the RF classifier was the highest with (0.84, 0.70, 0.87). Since the difference in 
accuracy between GB classifier and RF classifier is very small, GSSM (Ground Subsidence Susceptibility Map) 
was generated using RF classifier with higher reliability. GSSM normalized the ground subsidence susceptibility 
to 0 for low risk and 1 for high risk. As shown in Fig 1, good results were obtained in A, B, and E, but not in D, 
where there are few accidents. 
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Fig. 1 Ground subsidence susceptibility map 
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