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Abstract

This study investigated the damage range of the debris flow to predict the amount of collapsed soil in
alandslide event. The height of the collapsed slope and the distance traveled by the collapsed soil were
used to predict the total trajectory distance using a random walk model. Debris flow trajectory pro-
babilities were calculated through 10,000 Monte Carlo simulations and were used to calculate the
damage range as measured from the landslide scar to its toe. Compiled information on debris flows
that occurred in the Cheonwangbong area of Mt. Jirisan was used to test the accuracy of the proposed
random walk model in estimating the damage range of debris flow. Results of the comparison reveal
that the proposed model shows reasonable accuracy in estimating the damage range of debris flow and

that using 10 m x 10 m cells allows the damage range to be reproduced with satisfactory precision.
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Fig. 1. Relationship between landslide area and landslide volume (Guzzetti et al., 2009).
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Fig. 2. Schematic diagram of a sliding plane after landslide occurrence (Fukuda et al., 2005).

Corominas(1996)+= 20471 2] AtALEl TAPALEIE B Y FEffo]] w2} Rockfalls, Debris flows, Earthflows and mudslides,
Translational slides 2 55} Z¥Zto]| tfet 8] HEA AAE AR5t Table 1-2 3] {42 E51o] A= Rockfalls
9 Debris flows 2] 3|FEA A= a Y bE LERH Zlo[t}

Table 1. Constants of regression analysis according to landslide type (a and b)

Type a b
Rockfalls 0.210 -0.109
Debris flows -0.012 -0.105
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Fig. 3. Method for calculating the probability of movement of a point using random walk model (Fukuda et al., 2005).
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Fig. 4. Selection for the movement direction of a point using random number (Fukuda et al., 2005).
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Fig. 5. Estimation of damage area using random walk trajectory (Fukuda et al., 2005).
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Fig. 6. Debris flow damage area around Cheonwang peak in Mt. Jiri.
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Fig. 7. Observed precipitation in the study area (Sancheng observatory) from July 31 to August 8, 2014.
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(b) Results obtained by applying the regression analysis constant of debris flows

Fig. 8. Damage areas determined using a random walk model (50 m % 50 m cells), (a) Results for rockfalls; (b) results for
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Fig. 9. Damage areas determined using a random walk model (50 m x 50 m cells), (a) Results for rockfalls; (b) results for
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