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Abstract: The wildland-urban interface( WUI) is a critical zone where wildfires threaten transitional ar-
eas between forests and urban settlements. Consequently, assessing and mitigating fire risks within this

region has become a core focus of regional disaster prevention and mitigation. Based on the 2007—
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2024 WUI fire point observation of Fujian Province, by integrating such multi-source variables as mete-
orology, topography, vegetation and human activities, four machine learning methods including Support
Vector Machine( SVM) , Random Forest( RF) , Extreme Gradient Boosting( XGBoost) , and Light Gradi-
ent Boosting Machine( LGBM) were employed to construct a predictive model for the wildfire occurrence
probability in the WUI of Fujian Province, and the DALEX framework was used to analyze the key driv-
ing factors and their contribution degrees. The results show that: The annual WUI fire frequency in Fu-
jian province exhibits a significant downward trend(p <0.01), with seasonal concentration in winter
and spring, accounting for 71. 49% of annual occurrences, while spatial distribution displays pro-
nounced clustering, with high kernel density values predominantly in western and northern mountainous
regions. The XGBoost model demonstrates optimal performance in both the area under the ROC curve
(AUC =0.870 1) and Brier score(0. 143 5) . The RF, LGBM and SVM models also exhibit strong dis-
crimination capabilities( AUC > 0. 85), indicating that machine learning-based WUI fire probability
models possess high predictive robusiness and generalization ability. Total precipitation( PRE), mean
temperature( TMP) , relative humidity ( RHU) , and normalized difference vegetation index ( NDVI) are
the primary factors influencing WUI fire occurrence, rellecting the synergislic elfects of the arid meteor-
ological conditions and fuel accumulation. The western and northern regions constitute high-risk clus-
ters. Among them, the total areas classified as high risk or above by the XGBoost model are significantly
higher than that in the eastern and southern coastal regions. This study elucidates the formation mecha-
nisms of WUI fires under multi-factor coupling interactions. The prediction model and risk maps can
provide scientific basis for refined monitoring, fuel management, and emergency resource deployment for
WUI fires in Fujian Province.

Key words: wildland-urban interface; WUI fire; driving factor; machine learning; risk assessment
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Fig.1 Distribution of WUI areas in Fujian Province
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Fig. 7 Risk levels based on different machine learning models
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