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ABSTRACT

In order to suggest performance analysis directions of ecological components based on a vegetation-based LID system
model, this study secks to analyze the statistical significance between monitoring results by using SWMM computer simulation
and rainfall and run-off simulation devices and provide basic data required for a preliminary system design. Also, the study
aims to comprehensively review a vegetation-based LID system’s soil, a vegetation model, and analysis plans, which were
less addressed in previous studies, and suggest a performance quantification direction that could act as a substitute device-type
LID system. After monitoring artificial rainfall for 40 minutes, the test group zone and the control group zone recorded
maximum rainfall intensity of 142.91mm/hr. (n=3, sd=0.34) and 142.24mm/hr. (n=3, sd=0.90), respectively. Compared to
a hyetograph, low rainfall intensity was re-produced in 10-minute and 50-minute sections, and high rainfall intensity was
confirmed in 20-minute, 30-minute, and 40-minute sections. As for rainwater run-off delay effects, run-off intensity in the
test group zone was reduced by 79.8% as it recorded 0.46mm/min at the 50-minute point when the run-off intensity was
highest in the control group zone. In the case of computer simulation, run-off intensity in the test group zone was reduced
by 99.1% as it recorded 0.05mm/min at the 50-minute point when the run-off intensity was highest. The maximum rainfall
run-off intensity in the test group zone (Dv=30.35, NSE=0.36) recorded 0.77mm/min and 1.06mm/min in artificial rainfall
monitoring and SWMM computer simulation, respectively, at the 70-minute point in both cases. Likewise, the control group
zone (Dv=17.27, NSE=0.78) recorded 2.26mm/min and 2.38mmj/min, respectively, at the 50-minutes point. Through statistical
assessing the significance between the rainfall & run-off simulating systems and the SWMM computer simulations, this
study was able to suggest a preliminary design direction for the rainwater run-off reduction performance of the LID system
applied with single vegetation. Also, by comprehensively examining the LID system’s soil and vegetation models, and
analysis methods, this study was able to compile parameter quantification plans for vegetation and soil sectors that can

be aligned with a preliminary design. However, physical variables were caused by the use of a single vegetation-based
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LID system, and follow-up studies are required on algorithms for calibrating the statistical significance between monitoring
and computer simulation results.

Key Words: Vegetated LID System, Artificial Raintall-runoff Simulations, Reliability Verification, Runoff’ Reduction
Evaluation, Statistical Analysis
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& Analyzing statistical relevance between monitoring and computer simulation

Figure 1. Research process
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Figure 2. Rainfall simulator and LabView diagram panel of rainfall
simulator program
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Figure 3. Test piece of vegetation unit - type LID system in experimental group
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Figure 4. Nonlinear reservoir model of a subcatchment(EPA, 2015)
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Table 1. Calculation soil characteristics through Saxtion Method (Small
and Medium Business Administration, 2018)

Properties Result
Texture class Loamy sand
Wilting point 10.5%
Field capacity 20.2%
Saturation 61.6%
Available water 0.10cm/cm
Sat. hydraulic conductivity 153.53mm/hr
Matric bulk density 1.03g/cnt
Organic matter 21.59(8.0)%
Moisture calculator 105%
Matric potential 1.500kPa
Matric+osmotic 1,500kPa
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Table 2. Fractional vegetation cover estimation of Sealim kamischaticun

Sedum kamtschaticum (%)

Min 26.58
Max 36.21
Avg 31.55
sd 4.07
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Figure 9. Reduction effect analysis of peak runoff between experimental and control group in SWMM simulation

Legend: Precipitation 8 Experimental group —&— Control group
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Figure 10. Comparison between observed and simulated runoff results

Legend: Precipitation of rainfall simulator Precipitation of SWMM _s- Runoff of rainfall simulator -a- Runoff of SWMM

Table 4. Comparison between observed and simulated runoff results
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