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Abstract

As the impermeable area increases due to urbanization and industrialization, the influence of non—point pollutants
caused by rainfall runoff on the water system is increasing. In the past, the best management practices(BMP) were used
a lot to manage non—point pollutants, but recently, technology that naturally treats them through LID (Low Impact
Development) technology is widely used. In this study, various rainfall events were simulated through the SWMM
model based on the data of rainfall monitoring in bioretention among natural facilities. The characteristic of LID
modeling research is that it is difficult to build accurate modeling data with short—term data because real data is the
result obtained through natural facilities, and it is difficult to implement an accurate model. In this study, the data
monitored for 3 years It is significant in that it has built a precise model. The actual data monitored a total of 18 times
was simulated, and the inflow and outflow and the removal efficiency of five pollutants were simulated. As a result of
performing the performance evaluation, most of the 7 items showed excellent indicators, and the TN and TP showed
relatively low simulation performance. In the future, it is expected that Korea will introduce an integrated water
management system in which the water supply system and the sewage system are substantially integrated and operated.
Therefore, the results of this study are considered to play an important role in the initial stage of rainfall management
in the future integrated water management system, and the extent of rainfall runoff reduction and pollutant reduction
in the expected installation area can be predicted in advance. This is expected to prevent overdesign of bioretention.
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Fig. 1. Monitoring site for modeling.
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Fig. 2. Facility schematic diagram and sampling point.
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Table 1. Recommended value of SWMM parameter(EPA)

Layer Parameter Bioretention
* Storage depth (mm) « < 152(12.5-25)
Surface |° Vegetation vloume fraction |+ 0
laver * Surface roughness +000.D
4 » Surface slope (%) + 0(1.0)
* Swale side slope .-
» Thickness (mm) * 450-900 (75-150)
* Porosity «0.5
* Field capacity < 0.2
Soil layer | * Wilting point <0.1
» Conductivity +0.5
* Conductivity slope « 10
» Suction head (mm) *35
+ Thickness (mm)
p * Void ratio (Voids/Solids)
avement | face fraction
layer mpervous surface fractio
* Permeability (mm/hr)
» Clogging factor
* Height (mm) + 150-450
Storage | * Void ratio + 0.5-0.75
layer + Conductivity 10
* Clogging factor * 7042
* Drain coefficient (mm/hr) |+ 0
Under * Drain exponent +0.5
drain * Drain offset height (mm) <0
* Drain delay (hours) s -

Table 2. Monitoring results in bioretention
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4 {52 Folke Aot A2 17.3~143. Imm7H] 4
2 s Beor, AT ESt 2.0~32.0mm/hr7HA]
TRt 7397t 7155 HlolHE Yottt did BUEH

HolESS 2oe Sgato] MES FEaRT, HET 4 e
A7t Qs A dehas @elA 714F Table 19]
SWMM A4 BAghe ALgstact.

Event Rainfall Rainfall intensity(Avg.) Inflow Outflow Stored Runoff reduction efficiency

(mm) (mm/hr) (m?) (m?) (m*) (%)
1 87.1 32.9 19.1 3.1 16 83.6
2 42.5 10.7 9.3 1.1 8.2 88.3
3 63.8 15.1 14 2.2 11.8 84.1
4 47.5 4.8 10.4 6.1 43 41.5
5 55.6 2.9 12.2 8.7 3.5 28.9
6 14.7 11.0 3.23 2.42 0.81 21.0
7 143.1 4.8 15.17 4.31 10.86 71.6
8 150 6.0 15.9 1.98 13.92 87.5
9 99.7 2.2 10.57 0.56 10.01 94.7
10 101.0 7.4 10.71 0.59 10.12 94.5
11 96.7 10.2 10.25 0.48 9.77 95.3
12 108.9 11.8 11.54 0.42 11.12 96.3
13 60.8 10.0 6.45 0.49 5.96 92.4
14 70.0 12.0 7.42 0.47 6.95 93.7
15 42.5 3.9 4.51 1.64 2.87 63.6
16 20.0 8.0 2.12 0.94 1.18 55.5
17 17.3 9.0 1.83 0.67 1.16 63.2
18 43.3 2.0 4.59 1.07 3.52 76.7
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Table 3. Inflow and outflow loads in bioretention
Inflow load(g) Outflow load(g)
SS BOD TOC T-N T-P SS BOD TOC T-N T-P
1 2,000 46 55 46 9 2.1 1.3 1.8 2.6 0.1
2 2,000 69 83 68 14 29.6 2.9 5.1 4.4 0.3
3 2,000 52 62 51 10 124.4 4.3 12.1 4.9 0.4
4 2,000 60 73 60 12 116.8 4.9 12.1 4.7 0.4
5 2,000 35 45 48 1 0.0 0.0 0.0 0.0 0.0
6 2,000 44 63 75 1 493.0 4.1 59 5.8 0.2
7 2,000 151 121 73 13 201.9 34 9.5 4.2 0.3
8 2,000 159 127 76 14 54.0 6.1 39 32 0.1
9 2,000 94 75 45 8 14.3 1.1 0.9 0.8 0.1
10 2,000 107 85 51 9 14.2 1.3 14.3 0.1 0.0
11 2,000 102 82 49 9 5.1 0.5 0.4 0.2 0.0
12 2,000 115 92 55 10 10.4 0.9 0.7 0.5 0.0
13 2,000 65 52 31 6 13.4 1.9 1.7 1.3 0.1
14 2,000 74 59 36 6 9.3 1.2 1.6 1.1 0.0
15 2,000 45 36 22 4 132.5 9.2 6.3 6.0 0.2
16 2,000 21 17 10 2 69.6 9.6 9.4 34 0.1
17 2,000 18 15 9 2 46.8 6.7 6.5 1.7 0.1
18 2,000 46 37 22 4 56.9 8.8 10.3 2.6 0.1
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Fig. 3. Simulation results through SWMM model.
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Fig. 3. Simulation results through SWMM model(Continued).
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3t} Table 4= Donigian2}t Love(2003)7F A|1etE 249k
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Table 5914%= A7) 270 R3] SE]s mojA

10 &
= Y=

HE Very good' ol sigdot= #toa Uelylth f&9 43¢
%Diff7} 9.5, NSE7} 0.9822 §Z A & B77]Eel TEolk=
Aoz Uehith 571 @ HdEd 52 RoRt A %Diff ¥
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A %85 molr} Helong A A AAEES Ak
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Table 4. Criteria for evaluating model applicability
Parameter Very good Good Fair Poor
. Flow <10 10 - 15 15 -25 > 25
%Diff.
Pollutant <20 20 - 35 30 - 45 > 45
NSE > 0.80 0.70 - 0.80 0.60 - 0.70 < 0.60
Table 5. Simulation performance analysis
Parameter Inflow Outflow BOD TOC SS N TP
%Diff. 2.4% 9.5% 4.3% 2.6% 2.3% 10.1% 6.3%
NSE 0.994 0.982 0.722 0.907 0.772 -0.598 0.195
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