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Abstract

Urbanization of mountain areas is upscaling debris-flow damage including a lot of human casualties, such
as the 2011 landslide in Chuncheon City in Korea. The purpose of this study is to understand the propagation
characteristics of debris-flow using a numerical model and to quantitatively determine the hazard of urban
buildings. For this purpose, we simulated debris-flow velocity and depth using the FLO-2D numerical analysis
model and analyzed the potential effect in each damaged building by time of day. The correlation between
the model results and the satellite images after the landslide was analyzed, and than the risk map was
created by using the derived velocity and depth. Through this study, it was possible to quantitatively analyze
the maximum flow velocity and depth of debris-flow in the form of raster and vector in the GIS lattice and
to produce the risk map effectively by using the tools provided in FLO-2D.
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Figure 1. Site description of landslide area in Chun-cheon
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Table 1. FLO-2D input parameter value o, Uz #HA Yo A EAE Al FE7R] &3
Parameter Input Value =2 7}1‘% Q’o H]‘ %E}(<Flgure D).
Modeling Cell Size(m) 5x5

Coefficient : 0,0046
Exponent :@ 20,044
(O'Brien & Julien, 1988)

Coefficient : 0,0043
Exponent : 23,775

Viscosity vs Sediment
Concentration

Yield Stress vs Sediment

Concentration (O'Brien & Julien, 1988)
Resistance Parameter(X) 24
eslstance rarameter: (Kang & Kim, 2015)
Forest : 0.02
Manning’s n Value(n) Road, Urban Area : 0,15
(Kang & Kim, 2015)
Simulation Time(h) 0.2h(720s)
Total Discharge(m’) 16,600 % S T K kr(2011,07.28: 5)
g (Kang & Kim, 2015) g ource. Wnews, Co,Kr . . . .
398 Figure 3. Actual place of debris-flow damage reported in the media
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Figure 4. Results of maximum debris-flow velocity(a) and depth(b) calculated by FLO-2D
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Table 2. Hazard map calculation method and legend

Hazard Map Method of Lecend
Level Color Calculation g
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Figure 5. Results of debris-flow velocity raster and vector data in GIS (a) & time series plot(c) and results of debris-flow depth
raster data and velocity vector data in GIS(b) & time series plot(d) on each building over time calculated by FLO-2D
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Figure 6. Result of debris-flow hazard calculated by FLO-2D
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