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In recent decades, wildfires and forest fires have become a worldwide issue, due to their substantial 

effects on the forest and beyond the forest boundaries. Many studies in Israel and around the world have 

examined the effects of forest fires on forest vegetation, along with their effects on the ecological, 

environmental and human ecosystems within the forest environment. However, much less studies 

examined the impact of fires on the soils in the forest. The objective of the present study was to gain 

insights on the soil structure changes under various heating temperatures and their effects on saturated 

hydraulic conductivity (Ks) of soils with different mineralogy.  Disturbed soils samples with different 

mineralogy, from Spain, Kenya and Israel, were exposed to three heating treatments, unheated air-dried 

soil (control treatment), heated soil at 300 °C, and heated soil at 600 °C in  an oven for 8 hours. After the 

heating treatments, the physical and chemical properties of the soils samples were determined, and then 

their Ks values were quantified according Darcy’s law and soil leaching with saline solution (SS) and 

consecutive distilled water (DW). Based on soils mineralogy, the studied soils were divided into three 

groups, (i) Rendezina and Terra Rossa soils, which consist mainly montmorillonite minerals –expanded 

minerals; (ii) Mabesondo and Rialta soils, which consist mainly illite and vermiculite minerals - non or 

limited expanded minerals;(iii) Nagata soil, which consist primary clay-sized minerals and oxides – 

nonexpanded minerals. It was found that heating the soils to 300 ᵒC led to oxidation of the organic 

matter (OM), which in turn decreased the structure stability and the Ks values of all the stydied soils. In 

contrast, heating the soils to 600 ᵒC further decreased the Ks values of the soils from groups ii and iii, but 

incresed these values in the soils from group i. In the this latter group, heating the soils by 600 ᵒC induced 

dehydration of the clay particles, due to release of adsorbed water molecules from the interior surfaces 

of the clay tactoids. This process enhanced the soils structural stability and increased their Ks values. 

 


