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Abstract

In the past few years, various damages have occurred in the vicinity of rivers due to flooding. In order to alleviate such flood damage,
structural and non-structural measures are being established, and one of the important non-structural measures is to establish a flood
warning system. In general, in order to establish a flood warning system, the water level of the flood alarm reference point is set, the
critical flow corresponding thereto is calculated, and the warning precipitation amount corresponding to the critical flow is calculated
through the Geomorphological Instantaneous Unit Hydrograph (GIUH) rainfall-runoff model. In particular, when calculating the critical
flow, various studies have calculated the critical flow through the Manning formula. To compare the adequacy of this, in this study, the
critical flow was calculated through the HEC-RAS model and compared with the value obtained from Manning’s equation. As a result
of the comparison, it was confirmed that the critical flow calculated by the Manning equation adopted excessive alarm precipitation
values and lead a very high flow compared to the existing design precipitation. In contrast, the critical flow of HEC-RAS presented an
appropriate alarm precipitation value and was found to be appropriate to the annual average alarm standard. From the results of this
study, it seems more appropriate to calculate the critical flow through HEC-RAS, rather than through the existing Manning equation,
in a situation where various river projects have been conducted resulting that most of the rivers have been surveyed.
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Table 1. Calculated geomorphologic characteristics
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Fig. 2. Information of location and GIS output
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Fig. 3. Estimated Horton’s values and estimated flood from GIUH

Table 2. Calculated geomorphologic characteristics for study area

Ry R, R, Lo (km) Ag (km?) n CN (I
Banseong 4.333 2.572 5.296 13.249 128.107
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Bakya 3.288 1.889 4277 5.346 52.088
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Fig. 4. HEC-RAS data and its setup water level for Bangchon (left) and Bakya (right)

Table 3. Estimated critical flow (Q,, m’/s)

Manning HEC-RAS
Bangchon | Bakya | Bangchon | Bakya
Yellow (0.6 m) 134 73 22 18
Orange (0.75 m) 194 105 35 30
Red (1.0 m) 312 169 55 45

Table 4. Estimated peak flow (@, m?/s) from GIUH

Rainfall (mm) (20 min) Bangchon Bakya
10 13 9
12 20 14
14 30 21
16 41 29
18 55 38
20 70 49
22 88 61
24 107 75
26 128 90
28 152 106
30 177 123
32 204 142
34 233 161
36 263 182
38 295 205
40 329 228
42 364 252
44 401 278
46 440 304
48 480 332
50 521 360
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