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Abstract: Slope failures in forest roads often result in social and economic loss as well as environmental damage. This
study was carried out to assess susceptibility of slope failures of forest roads in Hongcheon-gun, Gangwon-do where
many slope failures occurred after heavy rainfall in 2013 using GIS and logistic regression analysis. The results showed
that sandy soil (6.616) in soil texture type had the highest susceptibility to slope failures while medium class (-3.282)
in tree diameter showed the lowest susceptibility. A error matrix for both slope failure and non-slope failure area was
made and a model was developed showing a classification accuracy of 74.6%. Non-slope failures area in the forest
roads were classified mostly in the range of >0.7 which was higher values than the classification criteria (0.5) used by
the logistic regression model. It is suggested that considering forest environment and site factors related to forest road
failures would improve the accuracy in predicting susceptibility of slope failures.
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£ 27 o]ti(Korea Forest service, 2015).
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Figure 1. Study area.



Table 1. Database construction.
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Classification Factor Factor value Category
Forest type non-forest, coniferous, deciduous, mixed forest
Age class Ito IX

Forest condition . non-forest, small (6 to 18 cm), medium (18 to 30 cm), large
Diameter class

Crown closure

each category

Category values having
highest distribution in

(>30 cm)
non-forest, small (<50%), middle (51 to 70%), tight (>71%)

Soil depth shallow (<30 cm), middle (30 to 60 cm), deep (>60 cm)
Soil Soil texture sand, sandy loam
Parent rock igneous, metamorphic, sedimentary
Slope Mean -
Topography Aspect Mean east (45 to 135°), west (225 to 315°), south (135 to 225°), north

(315 t0 45°)
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Table 2. Logistic regression results.

Standard Significance

Variable Category Coefficients error  probability
North .009
A . East =275 .647 671
spec South 981 510 054
West 1.414 479 .003
Slope(°) .074 .031 .016
Non-forest .000
Diameter cl Small -2.537 .990 .010
1AMELEr €iass  \ fedium 3282 865 000
Large -.325 787 .680
Soil depth (cm) 117 .025 .000
.000
Soil texture Sand 6.616 1.701 .000
Sandy Loam .883 S18 .088
Constant term -9.937 2.058 .000
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Table 3. Goodness of fit test to predict slope failures in forest
road.

Classification Correct  Error Total Acz:;(]r )a o
Non-slope failure area 125 35 160 78.1
Slope failure area 54 26 80 67.5
Total 179 61 240 74.6
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Figure 2. Prediction distribution of slope failures susceptibility in
forest road.
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Figure 3. Evaluation map of slope failures potential in forest
roads.
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