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ABSTRACT

Vegetation can reduce the incidence of shallow landslides. Past studies mainly focused on the net
effects of vegetation rather than effects of vegetation properties on slope stability. This study attempted
to tackle the two following questions: (1) Which vegetation property is most influential to slope
stability; (2) Does the influential extent of vegetation properties change with topography (i.e. convex
slopes, straight slopes, concave slopes). The study site was located in Lienhuachih Forest Dynamics
Plot (the area is 25 ha), Nantou, Taiwan. Every tree with diameter of breast height (DBH) larger than
or equal to 1 cm was recorded. Eleven landslides (the total area was 0.9159 ha) were triggered by
Typhoons Kalmaegi and Sinlaku in the same year. Total of three topographic hydrological variables
(i.e. slope, convexity and creek passing) and six vegetation variables (i.e. tree density, tree height (TH),
tree crown area (TCA), the girth of tree base (GTB), root crown area (RCA) and tree biomass (TB))
were used to calculate the probability of landslide occurrence. TH, TCA, GTB, RCA and TB were
calculated with DBH data from tree census according to the formula that had been published. Logistic
regression was used to explore the influences of vegetation properties on landslide occurrence at the
whole plot, convex slopes (convexity > 5 m), straight slopes (-5 m < convexity < 5 m) and concave
slopes (convexity < -5 m). The results showed that GTB was the most influential vegetation property
on the whole plot, followed by RCA. All vegetation properties were not significant on convex slopes.
RCA was the most influential properties on straight slopes, and TCA and GTB on concave slopes. For
landslide remediation, we suggested that the woody species with large GTB and RCA, and small TCA
should be used.

(Keywords : Logistic regression, Pre-landslide vegetation properties, Recovery of vegetation, Shallow
landslides)
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