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Abstract

Gangwon Province in Korea is relatively vulnerable to landslides and debris flows since it is mountainous
and has a climatic condition under which summer monsoon and localized heavy rain occur frequently. Scale
generation of flash floods and debris flow become greater in the case of cumulative rainfall, causing a greater
scale of damage. As it is critical to identify a threshold of rainfall amount triggering flash food, debris flows
and landslide, this study develops a flash flood-triggering rainfall curve and a debris flow-triggering rainfall
curve. Debris flows and landslides caused by rainfall were estimated as rainfall intensity, both effective average
rainfall and accumulated rainfall, depending on the effective time. In order to estimate the amount of flash
flood-triggering rainfall, we estimated peak discharge, overtopping discharge, and threshold runoff. As a
result, by making a linkage between the flash flood-triggering rainfall and the debris flow-triggering rainfall,
we presented the two rainfall regression curves, FADG (Flash flood and Debris flow Guidance) curves for
flash flood and debris flow, as a tool to monitor triggering rainfall.

Key words: flash flood-triggering rainfall, debris flow, triggering rainfall, FADG
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Figure 3. Input data
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Figure 4. Watershed division
Table 1. Parameters of GIS
Basin So Lo (km) RL Ag (ki) bo (m) n a0 1I;(1hr) 1I;(3hr) 1I;(6hr)

1 0.0 3.8 1.6 4.0 10431 0.0 0.02 19.1 57.4 14,7

2 0.0 3.3 1.5 3.1 931.1 0.1 0.01 33.8 101,3 202.6

3 0.0 2.7 5.1 3.0 11417 0.1 0.02 201.2 603.6 1207.3

4 0.0 1.7 1.3 1.2 705.3 0.1 0.02 3.5 10.5 21.1

5 0.0 0.9 1.2 0.5 539.3 0.1 0.01 1.9 5.7 11,3

21 0.0 3.8 1.5 2.6 700.6 0.1 0.02 195.4 5861 1172.3

22 0.0 2.7 2.4 2.1 785.4 0.1 0.03 163.8 4915 983.0

23 0.0 3.0 1.5 2.3 767.4 0.1 0,02 155.1 465.3 930.6

24 0.1 1.2 1.2 1.1 872.1 0.1 0,03 34.6 103.9 207.8

25 0.1 1.7 1.3 1.1 642.5 0.1 0.03 457 137.2 274.3

26 0.1 2.7 2.4 1.9 688.8 0.1 0.04 74.5 223.5 447.0

27 0.1 2.7 3.1 2.9 1066, 8 0.1 0.03 91.6 274.9 549.9

28 0.1 4.3 3.5 3.3 780.2 0.1 0,04 1429 4287 857.4

29 0.0 3.2 1.6 3.2 993.4 0.1 0.01 192.1 576.3 1152.6

30 0.1 0.3 0.5 0.1 357.7 0.1 0,05 2.4 7.3 14.6

31 0.0 9.6 2.9 11,0 1151,2 0.1 0.02 980.5 29414 5882.7

32 0.0 8.2 2.7 9.4 1157.9 0.1 0.02 895.0 2684.9 5369.8

33 0.1 3.2 3.0 2.2 692.0 0.1 0,04 112.5 337.5 675.0

34 0.1 5.7 5.7 4.4 773.4 0.1 0.03 203.9 611.8 1223.7

35 0.1 3.2 3.7 3.0 942.9 0.1 0.03 1455 436.4 872.8
S : The slope of the highest order stream, Ly : The length of the highest order stream, RL : Length ratio,
A : The area of the highest order stream, bg : The average width of the highest order stream, n : Roughness
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Figure 6. Hydrograph analysis
Table 2. Rainfall-runoff relationship (Bukcheon)
lhr 3hr 6hr
Rainfall (mm) Runoff (mm) Rainfall (mm) Runoff (mm) Rainfall (mm) Runoff (mm)
10% 7.37 5.86 12.9 9.64 18,39 13,41
20% 14,74 10,57 25.8 17.30 36,78 24,65
30% 22,11 14,58 38.69 24,16 55.17 35.16
40% 29.48 18,18 51,59 30.62 73.56 45,39
50% 36.85 21,52 64.49 36.82 91,94 55,92
60% 44 22 24.68 77.39 42.86 110,33 67.86
70% 51,59 27.170 90,28 49,32 128,72 80.80
80% 58,96 30,61 103,18 56.60 147 11 94,60
90% 66.33 33.47 116,08 64,66 165.5 109,93
100% 73.70 36,26 128,98 73.18 183,89 123,84
Table 3. Regress curve of rainfall-runoff
Duration Equation

ihr y=1,2603%0.7843

3hr y=1,02980-8651

6hr y=0.7667x0-918
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(a) 1hr (b) 8hr (c) 6hr
Figure 7. Flash flood guidance
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Table 4. Risk class

Number Risk Class

Level 1 Safety -

Level 2 Danger 1 Flash Flood risk

Level 3 Danger 2 Flash Flood and Debris flow
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