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Abstract

Wildfires are among the most significant ecological disturbances, exerting widespread effects on the physical,
chemical, and biological properties of soils. The intensity and duration of the fire, as well as the type of
vegetation, determine the extent of these changes. High-intensity fires typically result in a reduction of organic
carbon, nitrogen, and other organic compounds, destruction of soil structure, and a sharp decline in microbial
activity. In contrast, low to moderate-intensity fires can temporarily increase the availability of nutrients such as
phosphorus, potassium, and mineral nitrogen, as well as improve conditions for the growth of certain
microorganisms. Fire also alters the pH, reduces water retention capacity, and decomposes labile organic
materials. At the same time, more stable compounds such as black carbon and humin remain in the soil,
contributing to long-term carbon sequestration. These changes can persist for years, depending on
environmental conditions. In addition to natural factors, human activities such as land-use change,
overharvesting of forest resources, and improper management of vegetation fuels can increase the risk and
intensity of fires. On the other hand, sustainable forest management, community education, and the use of
prescribed burning can help mitigate damage. Evidence also suggests that the intensity and type of fire effects
vary across geographic regions and depend on climate, soil type, and vegetation composition. Analyzing these
effects is crucial for sustainable soil management, post-fire restoration, and understanding the dynamics of soil
ecosystems, particularly in arid and semi-arid regions.
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