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Development of Fire Risk Indices (FRI) Tailored to the
Geographical and Climatic Conditions of Iran

Mohammad Khosravi *

Abstract

The increasing risk of wildfires in various regions of the world due to climate change and
human activities necessitates the development of accurate and efficient Fire Risk Indices (FRI).
This study aims to develop FRI tailored to the geographical and climatic conditions of Iran. To
achieve this goal, advanced methods such as Analytic Hierarchy Process (AHP), Geographic
Information Systems (GIS), and Machine Learning were employed. The data used include
meteorological information, vegetation cover, topography, and human activities from different
regions of Iran. The results indicate that climatic factors (especially temperature and relative
humidity) and vegetation cover have the most significant impact on wildfire risk, while human
activities and topography have a lesser influence. The Random Forest model achieved the
highest accuracy of 92% in predicting wildfire risk. The northern forests of Iran and Zagros
regions, due to high humidity, dense vegetation, and increased human activities, are at the
highest risk of wildfires, while desert areas have the lowest risk. This study contributes to
reducing wildfire risk and its associated damages by providing localized FRI and management
strategies such as vegetation management, community education, and the use of advanced
technologies. Future research is recommended to explore the impact of climate change and
develop more advanced predictive models. These findings can assist decision-makers in
implementing preventive measures and risk management in high-risk areas..

Keywords

Wildfire Risk, Fire Risk Indices (FRI), Analytic Hierarchy Process (AHP), Machine Learning,
Geographic Information Systems (GIS)
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