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Estimation of the Flash Flood Index by the Probable Rainfall Data for
Ungauged Catchments
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Abstract

As there occurs recently and frequently a flash flood due to the climate change, a sudden local flood of great volume and short
duration caused by heavy or excessive rainfall in a short period of time over a small area, it is increasing that significant danger
and loss of life and property in Korea as well as the whole world. Since a flash flood usually occurs as the result of intense rain-
fall over small steep slope regions and has rapid runoff and debris flow, a flood rises quite quickly with little or no advance warn-
ing to prevent flood damage. The aim of this study is to quantify the severity of flash food by estimation of a flash flood
index(FFI) from probability rainfall data in a study basin. FFI-D-F(FFI-Duration-Frequency) curves that present the relative sever-
ity of flash flood are developed for a study basin to provide regional basic information for the local flood forecasting and warning
system particularly in ungauged catchments. It is also expected that FFI-D-F curves can be utilized for evaluation on flash flood
mitigation ability and residual flood risk of both existing and planned flood control facilities.
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Time of Storage Initial Q . Threshhold Q
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Flood Runoff Characteristics Flood Indexing Parameters
no Flood Mean | 1imeto |Rising curve Flood Flood Relative Severity | Flash flood index
Flood data Peak Qa (cms) Peak gradle_{}t magnitude | response Factors FFI
Qp (cms) To(hr) | K(day™) | ratioM | time Tp(hr) | RK | RM | RT | Sum | Ave | %
1 2year lhr 32 0.7 1 65.4 45.77 1 0.73 | 0.08 | 1.00 | 1.81 | 0.60 |60.40
2 2year 3hr 117.13 0.7 3 32.17 167.33 3 0.36 | 0.30 | 0.33 | 0.99 | 0.33 |33.05
3 2yea 6hr 147.07 0.7 5 20.4 210.1 5 0.23 | 0.38 | 0.20 | 0.80 | 0.27 |26.78
4 | 2year 12hr | 13229 0.7 9 11.05 188.99 9 0.12 | 0.34 | 0.11 | 0.57 | 0.19 | 19.07
5 | 2year 18hr 118.8 0.7 14 6.92 169.71 14 0.08 | 0.30 | 0.07 | 0.45 | 0.15 | 15.45
6 | 2year 24hr | 102.56 0.7 17 5.49 146.51 17 0.06 | 0.26 | 0.06 | 0.38 | 0.13 | 12.73
7 3year 1hr 389 0.7 1 70.07 55.61 1 0.78 | 0.10 | 1.00 | 1.88 | 0.63 | 62.73
8 3year 3hr 142.15 0.7 3 33.72 203.07 3 0.38 | 0.36 | 033 | 1.07 | 0.36 |35.76
9 3year 6hr 179.19 0.7 21.34 255.99 0.24 | 0.46 | 0.20 | 0.90 | 0.30 |29.86
10 | 3year 12hr | 169.84 0.7 9 11.71 242.63 9 0.13 | 0.43 | 0.11 | 0.68 | 0.23 |22.52
11 | 3year 18hr | 143.32 0.7 13 7.8 204.74 13 0.09 | 0.37 | 0.08 | 0.53 | 0.18 | 17.66
12 | 3year 24hr | 123.14 0.7 17 5.75 17591 17 0.06 | 0.31 | 0.06 | 0.44 | 0.15 | 14.58
13 | Syear lhr 46.9 0.7 1 74.55 67.02 1 0.83 | 0.12 | 1.00 | 1.95 | 0.65 | 65.08
14 | Syear 3hr 169.06 0.7 3 35.11 241.51 3 0.39 | 043 | 033 | 1.16 | 0.39 |38.57
15 | Syear 6hr | 21544 0.7 22.23 307.77 0.25 | 0.55 | 0.20 | 1.00 | 0.33 |33.28
16 | Syear 12hr | 203.91 0.7 9 12.2 291.3 9 0.14 | 0.52 | 0.11 | 0.77 | 0.26 |25.60
17 | Syear 18hr | 170.62 0.7 13 8.12 243.74 13 0.09 | 0.44 | 0.08 | 0.60 | 0.20 |20.11
18 | Syear 24hr | 146.01 0.7 17 5.99 208.59 17 0.07 | 0.37 | 0.06 | 0.50 | 0.17 | 16.62
19 | 10year lhr 572 0.7 1 79.3 81.69 1 0.89 | 0.15 | 1.00 | 2.03 | 0.68 | 67.72
20 | 10year 3hr | 207.26 0.7 3 36.74 296.09 3 041 | 053 | 033 | 1.27 | 0.42 |42.42
21 | 10year 6hr | 261.25 0.7 23.15 373.21 0.26 | 0.67 | 0.20 | 1.13 | 0.38 |37.52
22 | 10year 12hr | 246.69 0.7 9 12.71 352.41 9 0.14 | 0.63 | 0.11 | 0.88 | 0.29 |29.43
23 | 10year 18hr | 204.85 0.7 13 8.46 292.64 13 0.09 | 0.52 | 0.08 | 0.69 | 0.23 |23.15
24 | 10year 24hr | 174.6 0.7 17 6.24 249.43 17 0.07 | 0.45 | 0.06 | 0.57 | 0.19 | 19.14
26 | 20year lhr 673 0.7 1 83.22 96.19 1 0.93 | 0.17 | 1.00 | 2.10 | 0.70 | 70.04
26 | 20year 3hr | 242.73 0.7 3 38 346.76 3 042 | 0.62 | 033 | 1.38 | 0.46 |45.91
27 | 20year 6hr | 305.25 0.7 239 436.07 0.27 | 0.78 | 0.20 | 1.25 | 0.42 | 41.54
28 | 20year 12hr | 287.77 0.7 9 13.12 411.1 9 0.15 | 0.73 | 0.11 | 0.99 | 0.33 | 33.08
29 | 20year 18hr | 237.58 0.7 13 8.73 339.4 13 0.10 | 0.61 | 0.08 | 0.78 | 0.26 |26.03
30 | 20year 24hr | 201.98 0.7 17 6.45 288.54 17 0.07 | 0.52 | 0.06 | 0.65 | 0.22 |21.55
31 | 50year lhr 80.6 0.7 1 87.55 115.18 1 0.98 | 0.21 | 1.00 | 2.18 | 0.73 | 72.78
32 | 50year 3hr | 289.02 0.7 3 39.4 412.89 3 044 | 0.74 | 033 | 1.51 | 0.50 |50.37
33 | 50year 6hr | 362.59 0.7 24.73 517.99 0.28 | 0.93 | 0.20 | 1.40 | 0.47 |46.73
34 | 50year 12hr | 340.76 0.7 9 13.57 486.8 9 0.15 | 0.87 | 0.11 | 1.13 | 0.38 |37.75
35 | 50year 18hr | 279.89 0.7 13 9.03 399.84 13 0.10 | 0.71 | 0.08 | 0.89 | 0.30 |29.74
36 | 50year 24hr | 237.33 0.7 17 6.67 339.04 17 0.07 | 0.61 | 0.06 | 0.74 | 0.25 |24.64
37 | 80year lhr 87.6 0.7 1 89.55 1252 1 1.00 | 0.22 | 1.00 | 2.22 | 0.74 | 74.12
38 | 80year 3hr | 312.81 0.7 3 40.03 446.87 3 045 | 0.80 | 033 | 1.58 | 0.53 |52.63
39 | 80year 6hr | 391.7 0.7 5 25.1 559.57 0.28 | 1.00 | 0.20 | 1.48 | 0.49 |49.34
40 | 80year 12hr | 367.69 0.7 9 13.77 525.27 9 0.15 | 0.94 | 0.11 | 1.20 | 0.40 |40.12
41 | 80year 18hr | 301.41 0.7 13 9.17 430.59 13 0.10 | 0.77 | 0.08 | 0.95 | 0.32 |31.63
42 | 80year 24hr | 255.24 0.7 17 6.78 364.63 17 0.08 | 0.65 | 0.06 | 0.79 | 0.26 |26.21
oot 195.22 0.70 8.02 2751 278.90 8.02 0.31 | 0.50 | 0.30 | 1.10 | 0.37 |36.74
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