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Fires impose changes on the physical, morphological, and mineralogical, properties of  soil that, in turn, 

modify its ability to support vegetation and resist erosion. The ash produced by fires is composed mainly 

of organic and inorganic particles and solid residues including charred organic matter, charcoal, and 

residues of the mineralogical matter. After the fire, it is found above the topsoil layer (A horizon) and has 

many impacts on soil properties. Its influence varies according to fire’s temperature and the 

characteristics of the burnt organic matter. Ash was previously studied as a separate layer from the soil, 

vegetation and organic matter, and was defined by many studies as adhesive, dust-like particles that are 

easily transported by wind and water. 

This study proposes a multilayer structure, which exists in the ash-soil profile. This perception, unlike 

previous studies that define a bi-layer structure of ash-soil, indicates the great importance of studying 

the ash in a fine-scale resolution. Starting from the top ash layer and ending with the soil layer, the 

present study distinguishes between all the interaction layers. 

The changes in ash properties during the fire were studied in most cases by laboratory analyses on 

samples collected from the fire site. The present study is based on the following premises: 1) ash 

properties vary according to fire temperature; 2) ash properties are unique to the composition of the 

burnt organic matter. The goals of the research are: 1) performing a detailed work for researching all ash 

properties including physical properties (color, biomass loss percentage pH value, and electrical 

conductivity [EC]) and morphological properties (texture).  

A laboratory experiment in which ash properties were determined as a result of burning different types 

of organic matter (branches and leaves of Pistacia lentiscus, grass, branches, and needles of Pinus 

halepensis and a mash of shredded matter after interface activity). The samples were burned in two 

temperatures: 400°C and 600°C, which determined after identifying major processes that took part in the 

field experiment samples. 

It is found that the amount of available organic matter in a soil from burnt sites, is expressed in the 

percentage of biomass loss, consistent with the restoration of organic matter, which is  constantly 

growing as the period of time since the fire becomes longer. Additional differences in biomass loss were 

found in the combustion of different types of organic matter, which are related to the fuel properties: 

size, inflammability, and mineral content. 
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The layered structure of ash is reflected in the following properties: texture, color, and electrical 

conductivity. The significant difference in these properties across the ash layers emphasizes the layered 

structure. Later in the research, it was proven that only with detailed sampling in high resolution, in 

which the layered structure can be identified and properties of each layer are measured, that one can 

restore the combustion temperature and the type of organic matter that was combusted.  

 

 

 

 

 

 

 


