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Abstract

Wildfire is recognized as one of the most significant natural disturbances in forest ecosystems, exerting
extensive impacts on soil dynamics and causing profound changes in its physical, chemical, and biological
properties. This study adopts a systematic review approach to analyze the effects and consequences of
wildfire on forest soil characteristics, based on a comprehensive assessment of reputable scientific sources.
Evidence from multiple studies indicates that fire-induced soil changes are strongly influenced by factors
such as fire intensity and duration, pre-fire soil moisture, vegetation cover, soil texture and composition,
and topographical slope. In terms of physical effects, reduced porosity, increased bulk density, soil water
repellency, and diminished water-holding capacity are among the most notable outcomes. Chemically,
wildfires often result in increased soil pH, decreased organic carbon and total nitrogen, and altered
availability of essential nutrients, particularly phosphorus. Biologically, wildfire leads to a reduction in the
diversity and abundance of soil organisms, including microbial communities and invertebrates, and disrupts
key ecological processes such as organic matter mineralization. A thorough understanding of these
processes is essential for developing management strategies focused on ecological restoration and the
functional recovery of fire-affected soils. The evaluations of this review can serve as a foundation for
designing rehabilitation programs, promoting sustainable soil resource management, and enhancing the
resilience of forest ecosystems to future wildfires.
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