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Abstract

Fires are a serious threat to the world's forest ecosystems, especially in arid and semi-arid regions.
Understanding the key factors affecting forest fire dynamics is essential for effective management
and mitigation. For this reason, this study aimed to model the risk of forest fires in the semi-arid
forests of southern llam province. First, the locations of previous fires in the region were extracted
using MODIS satellite images between 2000 and 2023. The factors affecting on the fire’s
occurrence were identified and categorized in four main groups including topography, climate,
vegetation and human factors. Random forest (RF) and support vector machine (SVM) models were
used to predict and model the potential for fire occurrence. The area under the curve (AUC) in the
ROC curve was used to evaluate the accuracy of the two models. Based on the results, the relative
humidity, vegetation, distance from the road and average air temperature were the most influential
and the distance from the forest, slope percentage and geographical direction were the least
important factors in fires occurrence in the studied region. The accuracy assessment of the two
models showed that the RF model (AUC=0.87) had a higher accuracy than SVM model
(AUC=0.82). Based on the results of the RF model, more than 59 percent of the area had a very low
risk of fire occurrence, while the high and very high-risk classes covered 1.80 and 0.86 percent (750
and 356 hectares, respectively) of the total area of the region. Given the concentration of fires in
areas close to road, it is recommended that management measures and firefighting facilities be more
in place in this area than in other areas to reduce and quickly control future fires.

Keywords: Climatic factors, MODIS sensor, Random Forest model, Vegetation.



