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Characterization of Debris Flow at Various Topographical Division Sizes
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ABSTRACT : The rainfall pattern, rainfall intensity as well as topographical conditions used for the analysis of debris flow affect,
in general, the magnitude of debris flow and flow velocity, when debris flow occurs. The consideration of topographical conditions
implies that the topography is equally divided into grids and the slope of inside the grid is computed as an average, leading to, in
turn, obtain the closer results to the reality as the grid is smaller in the case of the severely bended topography. Although the size
of grid should be as small as possible so as for more accurate analysis of debris flow, the analysis of debris flow has been so far
conducted by using sparsely divided grids due to the limitation of analysis algorithm, computational ability and running time. So,
it is necessary to suggest an appropriate grid size for the practical approaches. Therefore, this study presents the evaluation of the
effect of the size of a grid on the debris flow besides the factors which referred to the previous studies such as accumulated rainfall,
rainfall intensity and rainfall duration time. From this, it enables to suggest a rational and practical grid size for topography to be

divided.
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Fig. 1. Longitudinal section of terrain slope

Fig. 2. Target area of 3X3
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Table 1. Input data (Soil properties)

Fig. 4. Grid modelling

Division

Vol (m®)

Q max (m’/s)

tl (s)

v (m/s)

p (kg/m’)

Hourly rainfall

2,006.5

12

1,800

100

0.2

1,726
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Fig. 5. Contour plots of velocity at various grid sizes

Table 2, Maximum height and velocity of debris flow at various (different) grid sizes

Max. height (m) At time (s) Distance (m) Max. velocity (m/s)
1 m grid 0.78753 1,635 195 232
2 m grid 0.45741 1,615 198 232
5 m grid 0.296203 1,565 186 2.6
10 m grid 0.126235 470 175 0
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Fig. 6. Debris flow volume at various (different) grid sizes
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Fig. 7. Moving momentum of total debris flow at various (different)
grid sizes

Fig. 8. Landslide risk map (Forest service)

Table 3. Increase rate of debris flow at various (different) grid sizes
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Max. volume of debris flow (ms) Time (s) Rate of increase (%)
10 m grid 304.968 1,630 -
5 m grid 481.185 1,650 57.78
2 m grid 514.747 1,680 68.79
1 m grid 726.035 1,750 138.07
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