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ABSTRACT

Compound disaster is the type that increases the impact affected by two or more hazard events, and
attention to compound disaster and multi-hazards risk is growing due to potential damages which are
difficult to predict. The objective of this study is to analyze the possible impacts of post-fire landslide
scenario quantitatively by using TRIGRS (Transient Rainfall Infiltration and Grid-Based Regional
Slope-Stability Analysis), a physics-based landslide model. In the case of wildfire, soil organic material
and density are altered, and saturated hydraulic conductivity decrease because of soil exposed to high
temperature. We have included the change of soil saturated hydraulic conductivity into the TRIGRS
model through literature review. For a case study, we selected the area of 8km’ in Pyeongchang
County. The landslide modeling process was calibrated before simulate the post-wildfire impact based
on landslide inventory data to reduce uncertainty. As a result, the mean of the total factor of safety
values in the case of landslide was 2.641 when rainfall duration is 1 hour with rainfall intensity of

100mm per day, while the mean value for the case of post-wildfire landslide was lower to 2.579,
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showing potential landslide occurrence areas appear more quickly in the compound disaster scenario.

This study can be used to prevent potential losses caused by the compound disaster such as post-wild-

fire debris flow or landslides.

Key Words : climate change, impact assessment, disaster restoration, TRIGRS, water repellency, debris flow
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Types of compound
disaster

Descriptions of types

Independent events type

Accumulated risk caused by single hazard events that a damage is caused by
exposure to A or B event.

Deposition events type

A precedent event changes the susceptibility and increases the probability and
magnitude of damage caused by next event.

Domino or cascading

events type a chain effect.

Sequential occurrence of hazard events causes a complex disaster in the form of

Coupled events type

Risk associated with the same triggering event that generates different hazard types
and increases magnitude
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Figure 2. Location and topography of the study area, (a) Key map and satellite image (from Google
map), (b) Digital elevation map (meter) (c) Slope map (degree,’)
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Table 2. Summary of soil property values used for modelling
. . Soil internal Soil unit Saturated hydraulic .
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Figure 3. ROC graph (IZLT =1.0x10"")

Table 3. Result of ROC analysis

Steady
pre-storm AUC 95% 95%
R lower upper
infiltration value C RO
limitation limitation
rate
1.0 x 10° 0.597 0.582 0.612
1.0 x 107 0.601 0.586 0.616
1.0 x 10® 0.600 0.585 0.615
1.0 x 10° 0.599 0.584 0.615
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(@) Landslide single disaster case (b) Landslide single disaster case
(rainfall duration - 1h) (rainfall duration - 4h)
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(c) Post-wildfire landslide compound disaster case (d) Post-wildfire landslide compound disaster case
(rainfall duration - 1h) (rainfall duration - 4h)

Figure 4. TRIGRS modeling result maps of post-wildfire landslide compound disaster case compared to landslide
single disaster case (rainfall intensity of 100mm/day), (a) Landslide single disaster case (rainfall duration -
1h), (b)Landslide single disaster case (rainfall duration - 4h), (c) Post-wildfire landslide compound disaster
case (rainfall duration - 1h), (d) Post-wildfire landslide compound disaster case(rainfall duration - 4h)
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Figure 5. TRIGRS modeling result graphs of post-wildfire landslide compound disaster case compared to landslide
single disaster case (rainfall intensity of 100mm/day), (a) Changes of factor of safety (FS) at different
rainfall duration, (b) Changes of total area of FS less than 1 at different rainfall duration
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