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Article type: Background and Objectives: Creeps and landslides, although often small

Full Length Research Paper  and shallow, occur frequently along mountain forest roads, resulting in

substantial annual financial damage to infrastructure and roadways. This

. . study aimed to identify the most significant factors influencing the
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Materials and Methods: A portion of road segments within the
Shamushak, Chelchai, and Arab Dagh forestry projects, characterized by

Keywords: diverse climates and bedrock types, was surveyed. All observed creeps and
Excavation trench, landslides, along with their approximate extents, were recorded using
Mass movement, Differential Global Positioning System (DGPS). Natural influencing

Random forest model,
Road ditch,
Soil plasticity

factors, including slope gradient, slope shape, slope aspect, geology,
elevation, and soil clay content, were determined through a combination of
existing data, field surveys, and ASTEM standards. Technical influencing
factors related to forest roads were also assessed, such as longitudinal
slope, side ditch width and depth, excavation trench height and slope, and
embankment characteristics, using inclinometers and measuring tapes.
Traffic volume was determined through regional inquiries. All collected
data were input into Random Forest (RF) models. Based on the model
coefficients, the most important influencing factors for the occurrence of
creeps and landslides were identified. Subsequently, a sensitivity map or
probability of creep and landslide occurrence was generated by
standardizing the obtained layers and applying the model coefficients.

Results: Fifty landslides and nineteen creeps were recorded during this
study. The performance of the random forest model was evaluated using
the ROC curve, demonstrating high accuracy with a Kappa of 1 for
landslides and 0.95 for creeps. Therefore, the zoning results exhibited a
strong correspondence with ground observations. According to the random
forest model, excavation trench height and slope were the most critical
factors influencing the occurrence of roadside landslides in the study areas.
Side ditch width and depth were identified as the most significant factors
for creep occurrence. Among the natural factors, soil clay content and
regional geological conditions were found to be the most influential factors

¥y




for both landslides and roadside creeps. The landslide and creep risk maps
indicated that 31% and 51% of the surveyed areas were susceptible to
landslides and creeps, respectively.

Conclusion: This study demonstrated that non-standard side ditch
dimensions, resulting from sediment accumulation or trench erosion, can
be a main driver of soil creep. Furthermore, the design and construction of
roads in steep terrain often involve the creation of high and steep trenches,
increasing the risk of instability and landslides. These findings emphasize
the critical need for proper road design and comprehensive, accurate
planning for drainage operations, trench protection, and maintenance of
forest roads.
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Figure 1. Geographical position of study areas.
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Table 1. Summary of characteristics of the three study areas.
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Figure 2. Distribution of landslides in study area.
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Figure 5. The maps of natural effective factors on creep and landslide occurrence.
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Figure 6. Factors Effecting on landslide occurrence based on random forest analysis.
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Figure 7. Factors Effecting on creep occurrence based on random forest analysis.
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Figure 11. Creep sensitivity map for study area.
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