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Abstract

In recent years, frequent forest fires in Chuxiong Yi Autonomous Prefecture, Yunnan Province, have
posed severe threats to ecological security and socio-economic stability. To unravel the driving
mechanisms and spatiotemporal heterogeneity of fire occurrences, this study employed a multi-
factor frequency model, integrating four categories of indicators-meteorological conditions, terrain
features, human activities, and combustible material characteristics. Principal Component Analysis
(PCA) and kernel density estimation were combined to systematically assess fire susceptibility and
spatial dynamics. Methodologically, the Analytic Hierarchy Process (AHP) was applied to quantify
the weights of 12 influencing factors, while a linear regression model was constructed to analyze
multi-factor interactions. Euclidean distance calculations on the ArcGIS 10.8 platform were utilized
to examine the spatiotemporal clustering patterns of fire incidents from 2016 to 2023, generating
a susceptibility zoning map. Key findings include: (1) Meteorological conditions dominated fire
risks (weight = 0.61), with precipitation (contribution rate = 0.23) and human activities (weight =
0.13) significantly amplifying risks through drought intensification and ignition source exposure;
(2) Kernel density analysis revealed a belt-shaped expansion of high-density fire zones (kernel den-
sity > 0.75) along the Chuxiong-Lufeng-Shuangbai corridor, with Euclidean distance confirming the
proximity (<50 km) of hotspots to urban centers; (3) Spatial susceptibility exhibited a “dual-core
driven, terrain-modulated” pattern, where high-susceptibility areas (index 23.5) clustered in arid
valleys and transportation corridors, while low-susceptibility zones (index <1.5) were constrained
by topographic barriers. The study proposes differentiated prevention and control strategies, of-
fering scientific guidance for regional fire risk management and prevention.
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Figure 1. Selection of hierarchical factors
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Figure 2. Spatial-temporal variation of Euclidean distance in forest fires in Chuxiong City (Review Number:

GS (2024) 0650)
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Figure 3. Spatial distribution of forest fire susceptibility in Chuxiong City (Review Number: GS (2024) 0650)
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