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Dynamic Spatiotemporal Assessment of Geological Disaster Risk in

Chenghai District based on Multi—source Remote Sensing Data
LIANG Dejie, HUANG Guoqiang *
(Guangdong Geological Survey Center, Shantou 515000, China)

Abstract: Chenghai District in Shantou City, Guangdong Province, is a key coastal region characterized
by complex geological conditions and increasing exposure to climate—driven hazards. To evaluate the dynamic
evolution of geological disaster risk, this study integrates multi—source and multi —temporal remote sensing
datasets ( Landsat 8/9, Sentinel — 1/2, and SRTM ) with geological structural data, meteorological -
hydrological variables, and historical landslide inventory data. A multi—level risk evaluation index system
encompassing hazard — inducing factors, hazard — formative environments, and the vulnerability of exposed
elements was constructed. A dynamic risk assessment model was developed using a feature fusion approach
combining Principal Component Analysis (PCA) and Independent Component Analysis (ICA) to reveal multi
—factor coupling effects. The results show pronounced spatial heterogeneity in disaster risk across Chenghai
District, with extremely high —risk areas primarily concentrated on steep slopes in the northern hilly zone,
accounting for 8% of the total area. From 2014 to 2024, the overall disaster risk exhibited an upward trend,
with the extent of high—risk zones expanding by 15% due to the increasing frequency of extreme precipitation
events. Based on the zoning results, a tiered prevention and control strategy and a zoning—based monitoring
and early warning framework were proposed, providing scientific guidance for disaster risk reduction and
territorial spatial governance in coastal urban areas.

Key words: multi —source remote sensing; geological disaster; dynamic risk assessment; spatiotemporal

evolution; Chenghai District
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