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Characterizing Forest Fire-Affected Soils in SE France Shrublands represent the land cover most affected by fires: it accounts for 57.6% of burnt area, and 50.9% of shrublands have been burned at least once. It also accounts for 68.9% of areas burnt more than once.
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Land cover

In the following bar charts, the solid bar to the left shows burnt area distribution as a % of total burnt area (sum of bars equals 100%); striped bars on the right show the percentage of each category burned.

17% of the study area's soils were affected by wildfires. Of these, shallow soils with depths <30 cm were the most concerned (47.6% of burnt area; 24.9% of shallow soils). About 42.3% of soils <50 cm were burned at least once.

Soil depth

pH values vary little from near-neutral values. Both slightly alkaline and slightly acidic soils are impacted by fires. The former are found on limestones in western part of the study area, the latter in the eastern-central part.

Soil pH

22.1%

The results highlight the interactions between soils, vegetation and forest fire dynamics: soil depth influences vegetation biomass, so shallower soils favour the formation of shrublands. These can be either slightly alkaline and clay-rich (Garrigues) or slightly acidic and sandy (Maquis) depending on geological substrate; the former are found on limestones, the latter on more siliceous crystalline rocks like gneisses and sandstones.

Shrublands burn more easily than other vegetation types because shallow soils have lower water holding capacities, and therefore drier vegetation, and the combination of high fine material contents and open landscapes with lower resistance to wind favours rapid fire propagation in shrublands. In addition, shrublands regenerate faster after a forest fire, thereby accumulating biomass more quickly; they are therefore the vegetation category with the highest rate of recurrent fires.

Infiltration/runoff dynamics after a forest fire are strongly influenced by soil depth and texture. In shallow soils, infiltration rates drop drastically when the wetting front reaches the bedrock surface underlying the soil, so shallow soils have much greater runoff coefficients for similar textural classes and burn severities. Hydrophobicity / water repellency are favoured in sandy acidic soils, so this may also affect post-fire infiltration and runoff.

Soil erodibility depends largely on soil texture and the results show that soils richer in clay content in Garrigues shrublands may have lower soil erodibility values than shrublands formed in Maquis shrubland vegetation where clay contents are lower.
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