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ABSTRACT : Climate change caused by global warming increases the frequency of occurrence of super typhoons and causes various
types of sediment disasters such as debris flows in the mountainous area. This study is to evaluate the behavior of debris flow
according to the multiplier value of the precipitation characteristics and the quantity of debris flow according to the typhoon category.
For the analysis of the debris flow, the finite difference method for time elapse was applied. The larger the typhoon category, the
higher the peak value of the flow discharge of debris flow and the faster the arrival time. When the precipitation characteristic
multiplier is large, the fluctuation amplitude is high and the bandwidth is wide. When the slope angle was steeper, water discharge
increased by 2~2.5 times or more, and the fluctuation of the flow discharge of debris flow increased. All of the velocities of debris
flow were included to the class of “Very rapid”, and the distribution of the erosion or sedimentation velocity of debris flows showed
that the magnitude of erosion increased from the beginning, large-scale erosion occurred, and flowed downstream. The results of this
study will provide information for predicting debris flow disasters, structural countermeasures and establishing countermeasures for
reinforcing resilience in vulnerable areas.

Keywords : Typhoon, Finite difference method, Value of multiplier of precipitation, Erosion or sedimentation velocity, Debris flow,
Resilience
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Fig. 2. The water discharge at the downstream channel varying Typhon
categories (Value of multiplier =1.0, channel slope =15’)
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Fig. 3. The water discharge at the downstream channel varying Typhon
categories (Value of multiplier =1.3, channel slope =15°)
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Table 4. Landslide rates of movement (WP/WLI, 1995)

Velocity Rate Debris Flow
Movement Rate |Velocity Class Limi () T
Extremely rapid 7 i

Sm/sec 5x10°
Very rapid 6

3m/min 50
Rapid 5

1.8mvhour 05
Moderate 4

1 5x 107
Slow 3

1.6nv/year 50x10°
Very slow 2

16mm/year 0.5x10° L
Extremely slow 1

Table 3. The velocity of debris flow at the downstream channel varying Typhon categories, channel slopes, and value of multiplier

Value of multiplier 1.0 1.3

Typhoon categories 2 3 4 5 2 3 4 5
Velocity of debris flow (cm/sec) Velocity of debris flow (cm/sec)

Channel slope=15° 4232 74.79 98.02 117.12 48.45 83.00 109.03 133.53

Channel slope=20° 54.72 111.82 130.47 144.92 67.02 125.22 136.72 158.57
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Fig. 8. The erosion or sedimentation velocity and it's vector on
the channel with slope angle =20°, value of multiplier =
1.3, and typhoon category =5
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