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Prediction of a Debris Flow Flooding Caused by Probable Maximum Precipitation

2 A B/ & F M~/ Kohji Tanaka** | &l & T
Kim, Yeon-Joong / Yoon, Jung-Sung / Kohji, Tanaka / Hur, Dong-Soo

Abstract

In recent years, debris flow disaster has occurred in multiple locations between high and low mountainous
areas simultaneously with a flooding disaster in urban areas caused by heavy and torrential rainfall due
to the changing global climate and environment. As a result, these disasters frequently lead to large-scale
destruction of infrastructures or individual properties and cause psychological harm or human death. In order
to mitigate these disasters more effectively, it is necessary to investigate what causes the damage with
an integrated model of both disasters at once. The objectives of this study are to analyze the mechanism
of debris flow for real basin, to determine the PMP and run—off discharge due to the DAD analysis, and
to estimate the influence range of debris flow for fan area according to the scenario. To analyse the charac—
teristics of debris flow at the real basin, the parameters such as the deposition pattern, deposit thickness,
approaching velocity, occurrence of sediment volume and travel length are estimated from DAD analysis.
As a results, the peak time precipitation is estimated by 135 mm/hr as torrential rainfall and maximum total
amount of rainfall is estimated by 544 mm as typhoon related rainfall.

Keywords : debris flow, numerical simulation, DAD analysis, PMP (probable maximum precipitation)
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g BN I35 EHEq 3)S skl AR ol
Aol FE71s EARHPv)S o 251,67Im’ 2 24| 9]
AlthE] 2(Table 2)°] we EAF 3270, %,Em
ol w2 EAR WA EALES Table 49} Fig. 60l Wk
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wE BEAR 3y riE BHdow ST T A7k 2A
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Table 2. Test Conditions used in this Study
No. Occurrence point Supply time (s)
Casel 10, 20, 30, 40, 60
Case2 10, 20, 30, 40, 60
Case3 A &B 10, 20, 30, 40, 60
Case4 A &B A: 32, B:35
Table 3. Parameters for the Numerical Simulation
Parameter Unit Value
Basin area km? 1.262
Calculate time sec 1,000
Input discharge (@Q,),) m*/s 167.665
Az, Ay m 5
AT s 0.01
Dy, (mean diameter) m 0.1
tang (internal friction angle of the sediment) - 0.7
C: (Maximum sediment concentration) — 0.65
C; (limitative sediment concentration) - 0.48

Table. 4 Results of Occurrence Sediment Volume

Scenario Occurrence point Supply time (s) Total Volume at final stage (m®)
Casel A 251,982 (A 0.145%)
Case2 B 250,528 (W 0.433%)
Case3 A&B A:20, B:20 249,911 (V¥ 0.678%)
Cased A&B A:33, B:38 483,269 (A 92.065%)

A: Increase in total volume from prediction volume
WV Decrease in total volume from prediction volume
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