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Abstract: Landslides are major natural geological hazards that cause enormous property damage and human
casualties annually. The vulnerability of mountainous areas to landslides is further exacerbated by the impacts of
climate change. Soil depth is a crucial parameter in landslide and debris flow analysis, and plays an important role
in the evaluation of watershed hydrological processes that affect slope stability. An accurate method of estimating
soil depth is to directly investigate the soil strata in the field. However, this requires significant amounts of time and
money; thus, numerous models for predicting soil depth have been proposed. However, they still have limitations in
terms of practicality and accuracy. In this study, 71 seismic survey results were collected from domestic mountainous
areas to estimate soil depth on hill slopes. Soil depth was estimated on the basis of a shear wave velocity of 700
m/s, and a database was established for slope angle, elevation, and soil depth. Consequently, the statistical
characteristics of soil depth were analyzed, and the correlations between slope angle and soil depth, and between
elevation and soil depth were investigated. Moreover, various soil depth prediction models based on slope angle were
investigated, and corrected linear and exponential soil depth prediction models were proposed.
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Table 1 Soil depth according to slope angle

Slope angle (°) Depth of soil cover (m)

0~ 30 2.0
30 ~ 40 1.5
40 ~ 60 1.0

> 60 0.5
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(a) Land geophone string (b) Geode
Figure 2. Seismic survey equipment.
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Figure 3. Estimation of slope depth by shear wave velocity.
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Table 2. Statistical summary of slope depth and slope angle.

Statistical Property  d,, (m) d, (m) 0 (°)
Average 2.29 2.49 21.7
STD* 1.15 1.22 7.0
COV**(%) 50.2 49.1 322
Max 5.11 5.18 35.5
Min 0.25 0.29 6.7
*STD : Standard Deviation
**COV : Coefficient of Variation (%)
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