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ABSTRACT: A methodology of shallow landslide hazard mapping by combining continuous rainfall scenarios
with a physically based model was suggested and its validity and applicability was evaluated. The continuous
rainfall scenarios were selected based on the critical amounts of continuous rainfall in study areas that were
calculated from infiltration analyses. To this end, the data of terrain, soil depth, various geo-hydraulic and -
mechanical input was collected for Mt. Guryong in Seoul, Mt. Myeogjo in Yongin, and the Gallam basin in
Samcheok, while initial conditions were set up by applying each area’s annually effective rainfall intensity. It was
deduced that infiltration capacity of soil was higher as soil-water characteristic curve’s gradient was gentle, and
that it was the most decisive factor, together with slope agle, increasing landslide susceptibilities. landslide hazard
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maps were produced for each study area by transient infiltration analyses applying continuous rainfalls to the
physically based model. landslide hazardous areas drastically increased and became predominant when continuous
rainfall accumulated more than 250 mm. This also accorded with the recorded continuous rainfall amounts that
have actually triggered landslides. As a result of evaluating the applicability of landslide hazard maps, its relevance
as a conservative decision-supportive index was able to be deduced. By discussing limitations of the current results
in this study, required improvement plans were suggested to ultimately realize the advanced management of
landslide hazards based on continuos rainfall and physically based models.
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Fig. 1. Conceptual diagram of critical amount of continuous rainfall.
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Fig. 2. (a) Rainfall-induced shallow landslide mechanism and (b) conceptual diagram of physically based landslide

prediction model.
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Table 1. Summary of study areas.

Areal name Administrative district Distinctive features

Shallow landslides and debris flows recorded
M. Guryong Seocho-gu, Seoul at 18:00 in Sep. 21st, 2010
Mt. Myeogjo Yongin, Gyeonggi Province No landslides reportedfor over 10 years

Gallam basin

Samcheok, Gangwon Province

Shallow landslides and debris flows recorded
at 23-24:00 in Oct. 2nd, 2019
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Fig. 3. (a) Locations and (b) aerial photographs of study areas, and (¢) a village damaged by landslides and debris
flows transported from Gallam basin in 2019.
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Table 2. Basic soil properties of study areas.
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Saturated hydraulic

Study area conductivity (cm/sec) Dry unit weight (kN/m®)  Internal friction angle (°)
Mt. Guryong 1.46 ~6.97x10™ 12.8~13.5 36.4
Mt. Myeogjo 1.62x10 ~ 1.30x107 12.6 ~ 14.0 36.2
Gallam basin 2.40%x10” 14.9 325

Table 3. Curve-fitting parameters of soil-water characteristic curves in study areas.

van Genuchten (1980) curve-fitting parameters

Study area Curve path Pl 2]
a m s r
Drying 0.2990 2.0179 0.5044 0.5501 0.1819
(measured)
Mt. Guryong Wetti
etting 0.7488 1.9650 0.4911 0.4700 0.1819
(estimated)
Drying 0.4367 1.8530 0.4603 0.5025 0.0475
. (measured)
Mt. Myeogjo Wetti
etting 1.0788 1.8035 0.4455 0.4285 0.0475
(estimated)
Drying 0.1000 1.4690 0.3193 0.5501 0.0320
) (measured)
Gallam basin Wetti
etting 0.6430 1.3530 0.2609 0.4180 0.0320

(estimated)
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Fig. 5. Soil-water charateristic curves and hydraulic conductivity functions at (a) Mt. Guryong, (b) Mt. Myeogjo,

and (c) Gallam basin.
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Table 4. Annually effective rainfall intensity derived from the nearest Korea Meteorological Administration (KMA)’s

weather observatory to each study area.

KMA'’s weather observatory Seoul Suwon Donghae
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rainfall amounts

Calculation of CR ;.0
Analyze infinite slope stability
linked to computed suction stresses

Fig. 6. Analytical derivation process of critical amount of continuous rainfall.
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Fig. 7. Continuous rainfall infiltration analyses at 1-m, 1.5-m, and 2-m soil-depth areas in (a) Mt. Guryong, (b) Mt.
Myeogjo, and (c) Gallam basin.
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Fig. 8. Variations of pore-water pressure, suction stress, and factor of safety at potential sliding surface with respect
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(a) Mt. Guryong, (b) Mt. Myeogjo, and (c) Gallam basin.
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