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A Study on the Runoff Reduction According to the Calculation
Method of the LID Scale Considering the Land Use Area and the
Application of Stormwater Storage Basin

ABSTRACT

Globally, due to climate change and urbanization, problems with water cycle destruction in urban areas frequently occur. In order to
solve this problem, LID technique is being actively conducted the application in urban and research. In this study, some areas of the
new city located in Busan was constructed using a widely used SWMM model to verify the effectiveness of the LID technique. This
is to present a plan to maximize the efficiency of urban water cycle of the stormwater management target figure and the LID scale
calculation method. In addition, the efficiency of runoff reduction using stormwater storage basin was analyzed in urban development
projects. By calculating the scale of customized LID for each sub basin, the amount of runoff and peak runoff after LID application was
reduced by 86.8 % and 69.5 %, respectively. Depending on the application of the stormwater storage basin, the reduction effect of peak
runoff from 0.5 m3/s to 4.9 m?/s and delay effect of 8 minutes to 10 minutes was shown.
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Fig. 1. Basin in the Research Site
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Table 1. Area by Each Land Use in Site

Residential (m?) Commercial (m?) Green (m?) Road (m?)
1U-1 118,736.21 76,027.89 11,174.56 57,616.86
1U-2 130,352.93 48,837.00 42,398.05 103,010.20
1U 249,089.14 124,864.89 53,572.61 160,627.06

Table 2. Input Data of Subcatchment in the SWMM

Parameter Residential Commercial Green Road
Area (ha) 24.908914 12.486489 5.357261 16.062706
Slope (%) 1 1 0.1 1
Impervious area (%) 60 80 15 95
. Impervious 0.015
Mannings N
pervious 0.25 0.25 0.4 0.25
. Impervious 2.54
Depression storage -
pervious 5.08
Max of infiltration rate (mm/hr) 200
Min of infiltration rate (mm/hr) 12
Horton Eq.
Decay constant (1/hr) 1
Drying time (days) 2
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Table 3. Amount of Runoff Reduction and Scale of Low Impact Development

LID Technique Area (m?) Height (m) Number Stormwater Treatment Capacity (m?®)
. Block 7,961 0.36 - 1,009.5
Pervious Pavement
Asphalt 22,740 0.35 - 2,883.4
10 1.25 376 1,905.4
Tunnel type
5 1.25 991 2,575.1
2.56 1.4 54 80.6
Infiltration Grate Inlet 32 14 18 325
Box type 1.96 1.4 755 901.2
2.8 1 1109 1,322.0
3.44 1 809 1,154.2

Table 4. Reduction of Total Runoff in each Basin

Before Application LID (m?)

After Application LID (m?)

Runoff Reduction Rate (%)

1U-1 5,195 534 89.7
1U-2 6,173 967 843
U 11,368 1,501 86.8

Table 5. Reduction of Peak Runoff in each Basin

Before Application LID (m*/s)

After Application LID (m*/s)

Runoff Reduction Rate (%)

1U-1 0.245 0.050 79.6
1U-2 0.290 0.113 61.0
1u 0.535 0.163 69.5
Table 6. Infiltration and Runoff Depth by Precipitation Depth in the Site
Precipitation (mm) Infiltration (mm) Runoff (mm)
Original 30 9.6 19.4
LID 30 25.5 2.6
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Table 7. Probable Rainfall for 1961 to 2012 years

. Duration
Return Period
1hr 2 hr 3hr
50 104.7 mm 150.4 mm 180.5 mm
100 116.3 mm 167.1 mm 200.4 mm
200 127.8 mm 183.7 mm 220.3 mm

Table 8. Peak Runoff and Delay Time by Application of Stormwater Storage Basin

Return . Original Storage
Period Duration Peak Runoff (m?/s) Time Peak Runoff (m?/s) Time
1 21.419 1:06 18.092 1:15
50 2 17.490 1:46 16.402 1:55
3 14.332 2:25 13.871 2:35
1 24.549 1:06 20.702 1:15
100 2 20.249 1:47 19.038 1:55
3 16.659 2:28 16.117 2:36
1 27.721 1:05 22.776 1:15
200 2 23.103 1:47 21.343 1:55
3 19.118 2:28 18.473 2:36
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