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Abstract

In environmental impact assessments for large urban development projects, the Korean government requires analysis of stormwater
runoff before, during and after the projects. Though hydrological models are widely used to analyze and prepare for surface runoff
during storm events, accuracy of the predicted results have been in question due to limited amount of field data for model calibrations.
Intensive field measurements have been made for storm events between July 2015 and July 2016 at a sub-basin of the Gwanpyung-
cheon, Daejeon, Republic of Korea using an automatic monitoring system and also additional manual measurements. Continuous
precipitation and surface runoff data used for utilization of SWMM model to predict surface runoff during storm events with improved
accuracy. The optimal values for Manning’s roughness coefficient and values for depression storage were estimated for pervious and
impervious surfaces using three representative infiltration methods; the Curve Number Methods, the Horton’s Method and the
Green-Ampt Methods. The results of the research is expected to be used more efficiently for urban development projects in Korea.
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Table 1. Previous researches using SWMM

305

Purpose usin; Celltsiton, Calculation Channel Routin,
Source P & Calibration . Infiltration Method e Watershed
SWMM Time Step Method
Method
Parameter
Choi K. S. and Estimation for 3. Sinele Event S min Horton Residential and
Ball J., 2002 Urban Runoff - 1N Park Catchment
Modelling
Gremmer & City of Mennasha,
Associates, Inc, | Road Stormwater Reference 30 min Horton Dynamic
2003 Management
L City of Boulder,
HDR E2n (;g(;r;eermg, Stormwater Master Reference - Horton - Multi Urban Area
Plan
Javier T. et al., |Stormwater quality . Horton / . .
2006 calibration 8, Single Event Green-Ampt Kinematic CSO Area
Reasonable
K T. and .. . . CN/ Ki tic / Rural Watershed,
L::gS, 281112 Application of the | 4, Single Event 1 hr/ 10 min Green-Ampt ];nerg;an;z ura Ursaflrs ¢
»S0 SWMM P Y
Development on an
Kang, T. and Automatic . . . .
Lee. S., 2014 Calibration Continuous 10 min CN Kinematic Rural Areas
Module
Non-point
Pollution Source 992 km>
Koo, Y.etal.,2014| Reduction by 2, Single Event 5 min Green-Ampt Kinematic ’
Large Watershed
Permeable
Pavement
Lee, H. W. and Analysis of . .
g le E H I 1 E:
Choi, J. H, 2015 | Rainfall-Runoff | O Single Event orton ndustrial Estate
Rainfall-Runoff Multiplex H
L. Yaoetal., 2016 amrati-uno 3, Single Event - Horton Kinematic ultiplex House
Process Area
Maryland Analysis of 2
. 1,241 km~,
Department of the | Average Annual Continuous 1 day Horton - Laree Watershed
Environment, 2003 | Delivered Loads &
M. Borris et al., |TSS Load in Urban . . .
2013 Runoff 3 day Event - Horton Kinematic Residental Area
Modelling Runoff Residential
M. F. Ch t al. . . . . .
N 0(1)‘2V el Quantity and 7, Peak Flow 5 min Horton Kinematic Commercial,
Quality Industrial
S Orae;OZla 2re ctal, BMPs Control CN Kinematic Urban Area
Versar, Inc., 2007 Cameron run ! y.e ar/ 15 min Horton Kinematic Multi Landuse
Watershed Plan Continuous
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Fig. 1. The stormwater runoff automatic monitoring system installed
in the study site
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Fig. 2. Land use patterns(a) and construction of the SWMM(b) of the study area

Table 2. Important options and construction summary for SWMM simulation of this study

SWMM Options
Infiltration Model Curve Number, Horton, Start - End Date 2015.7.1. ~ 2016.7.31.
Green-Ampt
Flow Routing Dynamic Wave Simulation Interval 5 min
Subcatchment Summery
Subcatchments 128 ea Total Area 63.28 ha
Mean Impervious Area (%) 79.13% Mean Slope% 0.86%
Conduits/Node Summery
Junction Nodes 125 ea Conduit Links 126 ea
Conduits Shape Circular, Rect_closed Storage Volume 3,494 m’
Conduits Roughness 0.0125
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Table 3. Hydrological parameters of SWMM according to previous research results

Manning’s Roughness Coefficient Depression Storage (mm)
N-Impervious N-Pervious Impervious Pervious
Chuangi Li et al, 2014 0.005 ~0.05 0.05~0.50 1.3~25 25~176
Huber and Dickinson, 1988 0.01~0.015 0.02 ~0.45 03~25 25~5.1
Jacob C. T., 2007 0.011 0.17, 0.60 1.27 2.54~17.62
Jang, Y. etal., 2013 0.014 0.33 0.13 0.5
Javier, T. et al., 2006 0.015 0.40 2.5 5.0
Lee, H. W. and Choi, J. H., 2015 0.01 0.16 1.78 5.08
Lee,J. Y. etal., 2008 0.015 0.06 1.0 2.54~17.62
Maria D. M. et al., 2015 0.012 0.15 1.3 2.6
M. Borris. et al., 2013 0.014 0.08 1~2.5 2.5~55
M. F. Chow et al., 2012 0.011,0.012 0.03 0.2~1.05 25
Sezar, G and Cevza, M. K. A., 2013 0.012 0.1 ~0.15 0.127 0.15~0.175
W. Ouyang et al., 2012 0.013 0.4 1.9 7.6

Table 4. Pre-assigned parameters to select the optimum manninga roughness coefficients and depression storage of three different infiltration

methods
Curve Number Method
SCS Runoff Curve Number 93 Drying Time for a Fully Saturated Soil 7 days
Horton Method
Maximum Inﬁltratlf)n Rate of the 25.4 mm/hr Minimum lnﬁltratl(.)n Rate of the Horton 0.889 mm/hr
Horton Infiltration Curve Infiltration Curve
Decay Constant of the Horton Infiltration Curve 4.14 /hr Drying Time a Fully Saturated Soil 7 days
Green-Ampt Method
Soil Capillary Suction Head 88.9 mm Soil Saturated Hydraulic Conductivity 3.3 mm/hr
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Fig. 3. Calibration of automatic flow monitoring system with field measurements
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Table 5. Results of hydrological parameter derivation

nfiltration Manning’s Roughness Coefficient Depression Storage (mm) Coefficient of Determination
Model N-Impervious N-Pervious Impervious Pervious SWMM - SWMM -
(0.01~0.015) (0.17~0.60) (0.2~2.54) (0.15~7.62) Flowmeter Measured
Curve Number - 0.025 - 0.5 0.81 0.87
Horton 0.035 0.55 0.3 1 0.87 0.89
Green-Ampt 0.055 0.65 0.5 1.5 0.84 0.90
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