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Abstract

The models to predict when and where a landslide occurs were constructed with different purposes and
scopes, but tended to be complementary to each other. The objective of this study was to convert the
static landslide hazard into the dynamic landslide hazard and combine a spatiotemporal hazard matrix to
assess it, in order to enhance the usability of the early warning system for landslide and the landslide
hazard map developed by the Korea Forest Service. We applied various matrix evaluation models to develop
scenarios and assess the 2017 landslide occurred in Cheonan, Korea. The results of this study showed
that a simple combination of matrices facilitated quantitative evaluation of the dynamic landslide hazard
and its accuracy was higher than the static landslide hazard map. In addition, the dynamic landslide hazard
can be assessed for the near future by integrating the 1-hour prediction data provided by the Korea Forest
Service. The results of this study can help maximize the utilization of the existing national landslide forecast
system and landslide hazard map, which should enhance the efficiency of managing landslide-prone zones
during the rainy season.

Key words: landslide, hazard, landslide early warning, landslide susceptibility map, matrix approach
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Figure 1. Matrix and temporal hazard type used for combining soil water index and susceptibility class
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Table 1. Model used for combining soil water index and susceptibility class(reclassified by the <Figure 1>)

Matrix Temporal hazard type Model
Matrix 1 MI-H
Matrix 2 High M2-H
Matrix 3 M3-H
Matrix 1 MI-L
Matrix 2 Low M2-L
Matrix 3 M3-L
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Figure 2. Location of the landslide occurred area(a) and distribution of static landslide hazard(b) in the study site
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Figure 3. SR and MSR used three matrix model by different temporal scenario (T1; very high, T2; high, T3; moderate, T4; low, T5; very low)
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Table 2. SR and MSR used six matrix model at the landslide occurred time

Model 0.5(CCP/NMP) 0.5(PSC/NSC) MSR
MI-H 0.125 0.470 0.595
M2-H 0.422 0319 0.741
M3-H 0.203 0.459 0.662
MI-L 0.266 0.439 0.704
M2-L 0.500 0.176 0.676
M3-L 0.328 0.388 0.716
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Figure 4. Example of static landslide hazard(a) and dynamic landslide hazard(b) used six model at the landslide
occurred time
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Profiles

Ki Dae Kim : He received his master’s degree in agriculture from Gyeongnam National University of Science and Technology
in February 2017 with his master’s paper titled “Studies of Runoff and Nutrient Characteristics on Pinus densiflora Stand
at Mt. Wora in Jinju”. He is currently working as a assistant researcher to the Forest Disaster Management Division in
the National Institute of Forest Science. His current research interest includes landslide prediction and forecast(kkd9212@korea kr).

Min Jeng Kang : She received her master’s degree in agriculture from Gyeongnam National University of Science and Technology
in February 2016 with her master’s paper titled “Study of Degradation Status on the Forest Trails focused Urban Forest
Parks”. She is currently working as a assistant researcher to the Forest Disaster Management Division in the National Institute
of Forest Science. Her current research interest includes slow-moving landslide(k0711@korea.kr).

Chang Woo Lee : He received his Ph.D. in agriculture from The University of Tokyo University in March 1998 with his
Ph.D. paper titled “B5EHRARD L EHBERRECRIZEIY S H19E: THORGHIBET 12 551F 5 Hifdie A Wt & 2 g,
He is currently working as a senior researcher for Forest Disaster Management Division in the National Institute of Forest

Science. His current research interest includes soil and landslide mechanism(leecwfr@korea.kr).

Choong Shik Woo : He received his Ph.D. in engineering from Inha University in February 2011 with his Ph.D. paper titled
“Development of the Restoration Method of Topography for Debris Flow Area using Airborne LiDAR Data”. He is currently
working as a researcher to the Forest Disaster Management Division in the National Institute of Forest Science. His current
research interest includes forest disaster management using UAV and GIS technique(woocs@korea.kr).

Jun Pyo Seo : He received his Ph.D. in agriculture from Yeongnam University in February 2019. with his Ph.D. paper titled
“Analysis on the Characteristics of Sediment Discharge in Forested Watersheds using the Acoustic Sensor and Pit Sampler”.
He is currently working as a researcher to the Forest Disaster Management Division in the National Institute of Forest Science.
His current research interest includes sediment discharge and soil erosion control(seojunpyo@korea.kr).



