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A Study for the Computer Simulation on the Flood Prevention
Function of the Extensive Green Roof in Connection
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ABSTRACT

Recently, major cities in Korea are suffering from frequent urban flooding caused by heavy rainfall.
Such urban flooding mainly occurs due to the limited design capacity of the current drainage network,
which increases the vulnerability of the cities to cope with intense precipitation events brought about
by climate change. In other words, it can be interpreted that runoff exceeding the design capacity of
the drainage network and increased impervious surfaces in the urban cities can overburden the current
drainage system and cause floods.

The study presents the green roof as a sustainable solution for this issue, and suggests the pre-design
using the LID controls model in SWMM to establish more specific flood prevention system. In order

to conduct the computer simulation in connection with Korean climate, the study used the measured
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precipitation data from Cheonan Station of Korea Meteorological Administration (KMA) and the
forecasted precipitation data from RCP 8.5 scenario. As a result, Extensive Green Roof System reduced
the peak runoff by 53.5% with the past storm events and by 54.9% with the future storm events. The
runoff efficiency was decreased to 4% and 7%. This results can be understood that Extensive Green
Roof System works effectively in reducing the peak runoff instead of reducing the total stormwater

runoff.

Key Words : Green Roof System, Urban Disaster Prevention, Hydrologic Computer Simulation (SWMM),
Climate Change Scenarios (RCP 8.5), Peak Runoff.
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Figure 1. Global Anthropogenic Radiative Forcing
for the RCP Scenarios.
(http://www.pik-potsdam.de/ ~mmalte/rcps/)
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Table 1. Conceptual SWMM Model of LID Process(James, 2012).
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Table 2. Average Monthly Precipitation for 2003 ~2012(KMA) and 2013 ~2022(RCP8.5), Cheonan.
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month
—==2003~2012(KMA)  ===2013~2022(RCP 8.5)
Average Monthly Precipitation(mm)
Month 2003 ~2012 2013~2022 Rate of Increase (%)
(KMA) (RCP8.5)
Jan 16.25 45.19 278%
Feb 26.39 49.37 187%
Mar 44.59 86.25 193%
Apr 74.73 140.96 189%
May 86.41 136.92 158%
Jun 148.17 183.29 124%
Jul 342.69 459.13 134%
Aug 288.51 387.63 134%
Sep 200.50 156.92 78%
Oct 32.66 83.15 255%
Nov 38.34 59.32 155%
Dec 26.97 67.97 252%
Total 1326.21 1856.10 140%
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Flgure 3. Study Area Map, SangMyung Umver51ty,
Cheonan Campus.
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Table 3. Comparison of Average Daily Precipitation between 2003 ~2012(KMA) and 2013 ~2022(RCP8.5).

KMA, Cheonan RCP 8.5

Rank Dtc Precptason) Dac Prespiasonn)
1 Sepl7 31.80 nll 34.34
2 null6 26.93 Jul10 31.34
3 Jul28 23.05 Jun30 30.55

Table 4. Properties of Green Roof System, Ecotop EP-16.

Dimension(mm) 500%500 x100
Weight(kg/EA) 14
Strorage Depth(mm) 30
Retention Volume(L/m?) Max. 11
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Table 5. Process Layer of Green Roof.

Process Layer Properties Value
Storage Depth (mm) 90
Vegetation Volume Fraction 0.0
Surface
Surface Roughness 0.2
Surface Slope 0
Thickness(mm) 70
Porosity(volume fraction) 0.463
Field Capacity(volume fraction) 0.1
Soil Wilting Point(volume fraction) 0.05
Conductivity(mm/hr) 34
Conductivity Slope 2.4
Suction Head(mm) 88.9
Height(mm) 30
Void Ratio(Voids/Solids) 0.5
Storage
Conductivity(mm/hr) 0
Clogging Factor 0
Drain Coefficient(mm/hr) 120
Under drain Drain Exponent 0.5
Drain Offset Height 0
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Figure 4. Comparison of Stormwater Runoff between Flat Roof and Green Roof, Sep.17~19, 2005, Cheonan, KMA.
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Table 6. Summary of Single Event Simulation for Stormwater Runoff, Sep.17~19, 2005, Cheonan, KMA

Sub Catchment

Sep. 15~19, 2005(KMA)

SangRokKwan(S01) Flat Roof Green Roof
Total Runoff(mm) 225.30 216.97
Total Runoff(10°6 ltr) 0.19 0.18
Peak Runoff(ltr/s) 16.99 791
Runoff Coefficient 1.00 0.96

117.%% 216.97mmZ 7] =
71X 5] SHFigure 4, Table 6).
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