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ABSTRACT : As impervious area increases due to urbanization, rainfall on the impervious area does not infiltrate into the ground,
and stormwater drains quickly. Low impact development (LID) practices have been suggested as alternatives to infiltrate and store
water in soil layers. The practices in South Korea is applied to urban development projects, urban renewal projects, urban
regeneration projects, etc., it is required to perform literature research, watershed survey, soil quality, etc. for the LID practices
implementation. Prior to the LID implementation at fields, there is a need to simulate its’ effect on watershed hydrology, and
Storm Water Management Model (SWMM) provides an opportunity to simulate LID practices. The LIDs applied in South Korea
are infiltration-based practices, vegetation-based practices, rainwater-harvesting practices, etc. Vegetation-based practices includes
bio-retention cell and rain garden, bio-retention cells are mostly employed in the model, adjusting the model parameters to simulate
various practices. The bio-retention cell requires inputs regarding surface layer, soil layer, and drain layer, but the inputs for the
drain layer are applied without sufficient examination, while the model parameters or inputs are somewhat influential to the practice
effects. Thus, the approach to simulate vegetation-based LID practices in SWMM uses was explored and suggested for better LID
simulation in South Korea.
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Figure 2. Soil and land cover maps for study area
Table 1. Pervious and Impervious by landuse
Landuse Total area(m’) Pervious(m’) Impervious(m’) Percentage(%o)
Commercial 100.10 - 100.10 0.47
Road 12,551.60 526.30 12,025.30 59.25
Grass 8,301.60 6,702.40 1,599.20 39.19
Bare Land 229.10 183.30 45.80 1.08
Total 21,182.40 7,412.00 13,770.40 100.00
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Figure 3. SWMM interface and Location of LID practice application
Table 2. The number of spatial components for model implementation
Subcatchment Conduit Node Outfall
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Figure 4. Scenarios for LID application
Table 3. Determination of drain parameters for managing rainfall target
Flow(Q, mm/hr) Flow coefficient(C) Flow exponent(n) Offset(h, mm) h"
19.5 1.6~2.3 0.5 75~150 8.7~12.2
Table 4. SWMM LID control parameters for scenarios
Parameter w/o LID RG BRC BRC-DO BRC-D75 BRC-D150
Berm Height - 150 150 150 150 150
Vegetation Volume - 0.1 0.1 0.1 0.1 0.1
Surface
Surface Roughness - 0 0 0 0 0
Surface Slope - 0.01 0.01 0.01 0.01 0.01
Thickness - 800 500 500 500 500
Porosity - 0.463 0.463 0.463 0.463 0.463
Field Capacity - 0.232 0.232 0.232 0.232 0.232
Soil Wilting Point - 0.116 0.116 0.116 0.116 0.116
Conductivity - 130.208 130.208 130.208 130.208 130.208
Conductivity Slope - 40 40 40 40 40
Suction Head - 88.9 88.9 88.9 88.9 88.9
Thickness - - 300 300 300 300
Void Ratio - - 0.47 0.47 0.47 0.47
Storage
Seepage Rate - - 13.2 13.2 13.2 13.2
Clogging Factor - - 0 0 0 0
Flow Coefficient - - - 62.0 23 1.6
Drain Flow Exponent - - - 0.5 0.5 0.5
Offset - - - 0 75 150
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Figure 7. Simulation results of total runoff volume

Table 5. Simulation results summary

BRC-D150

Category w/o LID RG BRC BRC-DO0 BRC-D75 BRC-D150
Peak flow(m'/sec) 0.196 0.130 0.074 0.074 0.075 0.065
Peak flow Reduction efficiency(%) - 33.67 62.24 62.24 61.73 66.84
Total direct runoff volume(m'/year) 21,722 3,751 6,051 6,051 5,910 5,193
Total direct runoff Reduction(%) - 82.73 72.14 72.14 72.79 76.09
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