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ABSTRACT

Taiwan experiences approximately 20 forest fires each year, and the number of fire events has been
increasing in recent years. Forest fires result in tree mortality, and the subsequent decomposition of
dead roots in the soil gradually reduces root reinforcement, thereby increasing the risk of slope failure.

This study aims to investigate the decay of root reinforcement in dead trees following a fire.

The study site was located in Stand 3 of the Hui-Sun Experimental Forest, which underwent a forest
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fire in May 2021. The target species was Pinus taiwanensis Hayata, the commonly-seen tree species
there. Root reinforcement on slopes depends on root tensile strength and root quantity. To quantify the
changes of these two factors, we conducted in-situ single root pull-out tests and soil profile excavations
to measure the root tensile strength and root area ratio (RAR) of both live trees and trees that had been
killed by the fire for 21 months.

The results show that compared to living trees, the tensile strength and RAR of roots from trees that
have been dead for 21 months have not significantly decreased, indicating that the reinforcement
effect of the roots has not yet shown a noticeable decline. However, there is a trend of reduced
quantity and density of fine roots (root diameter < 2 mm) in trees dead for 21 months. In the near
future, this decomposition of dead roots is expected to gradually affect the thicker roots, which will

lead to a reduction in root reinforcement.

(Keywords : forest fire, root area ratio, root strength, single-root pullout test, slope stability)
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