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Overview of the impact mechanism of forest fire ash coverage on slope
hydrological and erosional processes

LIU Haili', HE Yan', YAN Honglin', ZHANG Houxi'?, YANG Kaijie'?

(1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China; 2. Key Laboratory
of Soil and Water Conservation in the Red Soil Region of South China of National Forestry and Grassland
Administration/Cross-Strait Collaborative Innovation Center for Soil and Water Conservation in the Red Soil
Region/National Positioning Observation and Research Station of Red Soil Hilly Ecosystem in Changting, Fujian

Agriculture and Forestry University, Fuzhou 350002, Fujian, China)

Abstract: The slope where forest fire occurs is typically covered with the ash layer of the fire, which is a critical
factor altering post-fire hydrological and erosional processes on hill slopes. Due to the multiple opposing effects
of forest fire ash coverage on slope hydrological and erosional processes, the superimposed effects may lead to
highly variable and context-dependent results. By reviewing relevant research literature, the impact mechanism
and role of forest fire ash on slope hydrological and erosional processes are summarized. The fire ash layer
covers the soil surface, forming a dual system of fire ash and soil. The “ash blanket” effect or sealing effect of

forest fire ash can increase or decrease slope permeability and water holding capacity. The erodibility or crust
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formation sealing can either reduce or increase the slope’s resistance to erosion. The erosion and migration of
forest fire ash layer on the slope may form fire ash patches or mud, which reduces or increases the surface
runoff erosion capacity. Fire ash particles and their aqueous solutions infiltrating into soil can alter soil
physicochemical properties through multiple pathways: potentially diminishing infiltration capacity via pore
clogging, enhancing erosion resistance through promoting formation of soil aggregates, and exerting long-term
impacts by either facilitating or inhibiting ecological recovery via fertilization effects or biological toxicity.
Identification of dominant impact mechanism of forest fire ash on slope hydrological and erosional processes
under specific wildfire, precipitation, and soil conditions is crucial to improving the simulation ability of post
fire hydrological erosion and the accuracy of risk prediction. [Ch, 73 ref.]

Key words: forest fire ash; hydrological effects; erosion effects; infiltration; corrosion resistance
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I (ash blanket effect).
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