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Analysis of Runoff Reduction Characteristics According to
Alloted Detention System in Urban Area
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Kim, Ji Tae / Kwon, Wook / Kim, Young Bok / Kim, Soo Jun

Abstract

National Emergency Management Agency is planning a flood disaster mitigation system in urban
area. This research is about analysis of runoff reduction efficiency of the alloted detention system
which is one of flood disaster mitigation systems in urban area. The alloted detention system is
composed of small to middle size detention facilities located in up and middle stream of urban basin.
To analyze runoff reduction efficiency of alloted detention system, basic runoff analysis in test area
has been carried out and runoff characteristics with size and locations of detention facilities has been
simulated. The results of simulation are showing that alloted detention system can reduce the
discharge of main stream and detention facilities’ size and locations are major parameters of runoff
reduction efficiency. It is concluded that alloted detention system can be a useful method in urban
area’s flood disaster mitigation and can secure safety against flood damages in urban areas.
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Fig. 1. Flow Chart for Alloted Detention Plan
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Fig. 3. Simulated Basin (Paju)
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Table 1. Rainfall Frequency of Uiieongbu Observatory

Return Period . . Rainfall-Duration (mm)
(year) Rainfall Intensity Formula Tomin | 20mi 30min | 40min | 50min | 60min Remark
675.8220
10 I= m 18.75 34.70 48.44 60.39 70.89 80.19
20 I= 8017570 21.66 40.17 56.17 70.13 82.43 93.35
0.7813 + %3 ' ' ' ) ‘ ’ Japanese
873.2286 t
30 T= 2338 | 4339 | 6070 | 7584 | 89.17 | 10102 | ¢
963.7458 :
50 I= m 25.48 47.33 66.28 82.86 9749 | 110.50
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Table 2. Huff's Nondimensional Cumulative Curve (Seoul Observatory) (Unit : %)
Duration 0 10 20 30 40 50 60 70 80 90 100
1st quarter 0.0 21.0 452 62.5 724 778 836 88.0 92.9 96.9 100.0
2nd quarter 0.0 45 126 26.8 50.0 69.8 82.0 90.1 94.6 979 100.0
3rd quarter 0.0 3.8 79 14.3 216 342 54.3 75.7 91.1 96.9 100.0
4th quarter 0.0 3.8 79 114 16.4 224 28.6 375 56.9 839 100.0
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Table 3. Characteristics of the Pipeline

Pipe Number Shape Magnitude (m) Length (m) Slope
1100 Circle 0.6 117.3 0.0391
1101 Box 1.0x1.0 334.8 0.0068
1102 Box 2.5%30 498.2 0.0028
1103 Box 2.5%3.0 41.1 0.0012
1104 Box 3.0x3.0 82.9 0.0006
1105 Box 3.0x3.0 135.1 0.0004
1106 Box 3.0x3.0 224 0.0022
1200 Box 1.5x15 1079 0.0376
1201 Box 2.0x25 150.6 0.0020
1202 Box 2.0x25 89.3 0.0028
1300 Box 1.5x2.0 221.3 0.0049
1400 Circle 0.6 99.9 0.0380
1500 Circle 1.0 115.9 0.0358
1600 Box 0.7x0.7 162.1 0.0261
1700 Box 1.8x1.8 143.0 0.0043
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v Table 4. Runoff Reduction Rate of Regional Detention Facilities (located in up and middle stream)

No 1 Detention (Up Stream) | 2 Detentions (Up Stream) 1 Deteél tur(e)Zm()M iddle
111221;”:11 Detention (Volume 10,000m?) (Volume 10,000m™>2) (Volume 20,0001)
(cms) Peak Reduction Peak(cms) Reduction Peak(cms) Reduction
{cms) Rate (%) Rate (%) Rate (%)
10d 14.53 10.37 28.6 10.27 29.3 6.60 54.6
2004 15.78 12.03 23.8 11.90 24.6 8.48 46.3
30 16.26 12.85 21.0 12.72 21.8 9.63 40.8
50 16.84 1391 17.4 13.79 18.1 11.11 34.0
Table 5. Status of Overflow (located in up and middle stream)
Overflow Overflow Volume (m)
Point. 1 Detention (Up Stream) 2 Detentions (Up Stream) {1 Detention (Middle Stream)
{Volume 10,000m) {(Volume 10,000m'x2) {(Volume 20,000m’)
100 3,402 - 3,395
101 1,320 731 1,168
700 580 25 580
. ARRe 258 ARA A 294 ARas | <IT BHG40%)0 viE AT AFaIA} Hold
) Aoz Yelytt o7]d) 4R AFAE s o F7}
ARG TR ARAE FAG Qe A S A9 AT AT A @3 Tk
AFaAE 9udtge) Table 691 A|A3H vl o) AF9 7/ AFAE SAC &9 3¢ 474
AE Z2E HNEAZ A 2981= A A7 g 24 A3E Table 73 om of A9 A 7]
50 i3k AFAZE0] MA8RE AF AFAE © AFAE Al 293k Zol ¢ a3t FL2 HAe=
o2 e BH(174%), FF AFA v@Her  HERH

Table 6. Runoff Reduction Rate of Regional Detention Facilities (located in up and middle stream at once)

1 Detention (Up Stream) 2 Detentions (Up Stream)
Return No Detention & 1 Detention (Middle Stream) & 1 Detention (Middle Stream)
Period (cms) Peak Reduction Peak Reduction
(cms) Rate (%) (cms) Rate (%)
10d 14.53 5.33 63.3 5.34 63.2
20 15.78 6.33 59.9 6.33 59.9
304 16.26 6.90 576 6.91 575
501 16.84 7.61 54.8 7.61 54.8
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Table 7. Status of Overflow (located in up and middle stream at once)

Overflow Overflow Volume (m)
Point 1 Detention (Up Stream) 2 Detentions (Up Stream)
& 1 Detention (Middle Stream) & 1 Detention (Middle Stream)

100 3,399 -

101 1,284 707

700 232 267
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