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Abstract — In this study, a design strategy is proposed to restore the distorted urban water cycle to the natural water
cycle through the LID facility. This is accomplished by determining the optimal LID facility design capacity through
which flow duration curves remain the same before and after urban development. A part of the Noksan National Indus-
trial Complex in Busan was selected as the study area and EPA SWMM was constructed to simulate long-term storm-
water for various land use scenarios and LID facility design capacity. In the case that the study area was assumed to be a
forest area or an agricultural area before urban development, it was found that it was necessary to allocate 7.3% or 5.5%
of the impervious area to the area of the bio-retention in order for the flow duration curve to remain the same as before
urban development. As a result of the sensitivity analysis of the bio-retention design capacity according to regional rain-
fall characteristics, the design capacity of 3.8~5.5% of impervious area is needed for the development of agriculture area.
Therefore, it can be seen that the optimum capacity can be significantly different according to regional rainfall charac-
teristics. On the other hand, as a result of analyzing the sensitivity of the design capacity according to the variation of the
depth of each layer constituting the bio-retention and the size of contributing catchment area, the sensitivity of the opti-
mal design capacity with respect to the design specifications of the bio-retention and the size of contributing catchment
area was not significant.
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Fig. 1. Study area.
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Fig. 2. Schematic diagram of bio-retention module.

Table 1. Model parameters of bio-retention

underdrain

Bio-retention cell

Layer name Parameter Value
Berm Height (mm) 300
Surface Layer Vegetation Volume 0
Surface Roughness 0
Surface slope (%) 0
Thickness (mm) 600
Porosity 0.45
Field Capacity 0.30
Soil Layer Wilting Point 0.15
Conductivity (mm/hr) 51
Conductivity Slope 46.60
Suction Head (mm) 60
Thickness (mm) 300
Void Ratio (Voids/Solids) 0.75
Storage Layer
Seepage Rate (mm/hr) 4
Clogging Factor 0
Flow Coefficient 0.62
Drain Flow Exponent 0.50
Offset Height (mm) 300
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Table 2. Model parameters for land use scenarios

Site
Parameter - i
F-site A-site

% Imperv 0 0
N-perv 0.60 0.06
Dstore-perv 7.62 5.08

Curve Number 69 75
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Fig. 3. Flow duration curves for land use scenarios.
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Land use Annual precipitation (mm/yr) Annual Surface Runoff (mm/yr) Annual Infiltration (mm/yr) Surface Runoff Coefticient (%)
Forest 1636.68 1068.68 0.25
Agriculture 1636.68 1014.95 0.31
Urban (forest) 1636.68 336.50 0.81
Urban (Agriculture) 1636.68 340.35 0.71
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Table 4. Stormwater parameters calibration

Subcatchment S1 S2 S3
Area (m?) 212 4719 4069
% Slope 0.01 0.01 0.01
N-Imperv 0.024 0.024 0.024
Dstore-Imperv (mm) 2.5356 2.5356 2.5356
% Zero-Imperv 0.0156 0 0
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Table 5. Depth of each layer used in sensitivity analysis
Case
Layer
1 1T I
Denth Surface Layer 250, 300 (standard), 350 300 300
(niﬂ_tl) Soil Layer 600 550, 600 (standard), 650 600
Storage Layer 300 300 250, 300 (standard), 350

VirginiaTol 4 27Fek B A [11]el] w2 ej A7 24X 7
Aeldtel o) Wz HeolE oF 400~10,000 m2 0.2 A3} Q).
olo]] B A= AssiteE 7502 72 A A IE
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Fig. 9. Flow duration curves according to specific layer depth change.
Table 6. Size of contributing area used in sensitivity analysis
Ratio 0.1 0.25 0.5 1 1.5 2
A S1 421.2 1,053 2,106 4212 6,318 8,424
(nrfz’;‘ S2 471.9 1,179.75 2,359.5 4,719 7,078.5 9,438
S3 406.9 1,017.25 2,034.5 4,069 6,103.5 8,138
Agdele] 2715 0182 A7 sh 4, 8 LID A1 A AAA R ok A2 A Gl dadhs o o ik Bt
WA0] ok 4.9% AT @ TEE 2 1% 5 ArkFig 10001 Azioharelsl WHo] 2000 m? o1l A9 HehATA AHa
1 ATelA Assitecll A o] H A A RO R AAITE 5.5%K T oF 2 WAETE oF 0.1% ofskE vl EiteiAlE Ae gl &
11%7F 22 A A, A e gl o] o] 2h2: A AA gk 4 AUtk
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