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An Analysis of Flood Mitigation Effect Applying to LID in Mokgamcheon
Watershed using SWMM Model
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ABSTRACT

PURPOSES : In this study, flood mitigation effect of drainage asphalt concrete pavement were analyzed by a SWMM 5.0 program in order
to evaluate the low impact development (LID) based on the drainage asphalt concrete pavements.

METHODS : In order to determine the porosity parameters of drainage asphalt concretes, the specimen mixtures were manufactured using
the conditions presented in the previous study. The numerical simulation was conducted using the SWMM 5.0 program considering the flood
mitigation effect of drainage asphalt concrete pavements. The effect of flood reduction can be observed when drainage asphalt concrete
pavements were applied to Mokgamcheon watershed. The flood mitigation effect analysis of Mokgamcheon watershed as well as continuous
simulation of subwatershed runoff were performed through this study.

RESULTS : The analysis of drainage asphalt concrete pavements was carried out for evaluating the effect on runoff, resulting in: the peak
flow decreases up to 1.26~9.53% after drainage asphalt concrete pavements applied in the SWMM 5.0 program furthermore, the discharge
decreases up to 0.55~4.11%.

CONCLUSIONS : As a result, the reduced peak flow and discharge were found through the SWMM 5.0 program. It can be concluded that
the flood is effectively reduced when the drainage asphalt concrete pavements are used.
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Fig. 1 Drainage Asphalt Concrete Pavement Design
Structure 1

) drainage pavement
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Fig. 2 Drainage Asphalt Concrete Pavement Design
Structure 2
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Table 1. Grain Fineness Distribution Table

Sieve Size Percent Passing (%)
o i L-Jp_- .Bolttor.n— Gradation
limitation limitation

315 100 100 100
265 100 100 100
19 100 100 100
13.2 100 92 9759
95 81 62 69.58
475 31 10 22.58
236 21 10 14.42
06 17 4 7.97
03 12 3 6.51
0.15 8 3 553

0.075 2 418
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Fig. 3 Gradation curve of Drainage Asphalt
Concrete Pavement
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Fig. 4 Constant Head Permeability Test Apparatus

Table 2. Result of Porosity and Coefficient of

Permeability
Porasiy(®) permoabitytemised
10.93 0.002
13.48 0.022
13.56 0.003
15.58 0.012
15.59 0.042
15.91 0.006
19.31 0.101
21.47 0.109
21.68 0.149
32.67 0.471
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Table 3. Correlation Coefficient of Computed Flow
and Observed Flow

Comparison data Correlation coefficient

Computed Flow

0.91

Observed Flow

o

Computed flow (cms)
Y

2
Observed flow (cms)

Fig. 6 Scatter Diagram of Computed Flow and
Observed Flow
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Fig. 7 Hydrological Curve of Mokgamcheon at
2007. 06. 21

2 Aol A A83t 4784 W= Table 40l UEt
Waleh Fig. 8= #HFol gaEoX HMesS AHESt
o] 2499 BAEE SWMM 5.0
el 2o},

Table 4. Application Value of Hydrological Parameter

Classification
g Parameter Value
Manning's | N-Impervious of area 0.014
Roughness | N-Pervious of area 0.33
Coefficient | Roughness of conduit 0.3
Depth of depression storage on 013
Depression | Impervious area (mm) )
Storage | Depth of depression storage on 05
Pervious area (mm) )
Soil capillary suction head (mm) 100
Infiltration | Soil saturated hydraulic 01
Parameter | conductivity(mm/hr) '
Initial soil moisture deficit (a fraction) | 0.32

A Stream
=  Pumping Station
Reservoir

Fig. 8 Watersheds in the Mokgamcheon using SWMM
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Table 5. Area Ratio and Population of Subcatchment
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Table 6. Result of Changed the Percent of Impervious
Area and Precent of Application to LID

Subcatchment Administrative District A.rea Population
(dong) ratio(%) (person) Initial | Application | Application Application
18 Gwangmyeoung 1 100 17,372 Value 20% 30% 50%
Gwangmyeoung 2 | 100 1412 S’\th: From | From | of | From | of | From | of
Gwangmyeoung 3 100 14,004 Imperv | Imperv | Area | Imperv | Area | Imperv | Area
22 Gwangmyeoung 4 | 100 18,540 (%) (%) | (%) | (%) | (%) | (%) (%)
Gwangmyeoung 5 33 4837 12 | 5439 | 4882 [ 109 | 4550 | 16.3 | 37.35 | 27.2
Gwangmyeoung 7 15 4,295 14 | 31.80 | 2717 | 6.36 | 24.61 | 9.54 | 1891 | 1569
23 Gwangmyeoung 5 67 9,689 16 | 72.24 | 67.55 | 14.4 | 6456 | 21.7 | 56.54 | 36.1
o4 Gwangmyeoung 6 | 30 4,805 17 | 62.43 | 57.07 | 125 | 53.77 | 187 | 4538 | 31.2
Gwangmyeoung 7 | 35 10,088 18 | 97.55 | 96.96 | 19.5 | 9654 | 29.3 | 9523 | 48.8
25 Gwangmyeoung 7 | 50 14,440 21 | 125 | 921 |225| 815 338 596 | 563
90 Hakon 23 726 22 | 90.18 | 88.02 | 18.0 | 86.54 | 27.1 | 82.12 | 45.1
32 Hakon 23 695 23 | 99.40 | 99.25 | 19.9 | 99.15 | 20.8 | 98.81 | 49.7
30 Hakon > 198 24 | 7116 | 66.37 | 14.2 | 6333 | 21.3 | 55.23 | 3556
33 Hakon 20 631
91 Hakon 20 631 25 | 2154 | 18.00 | 431 | 16.12 | 6.46 | 12.07 | 10.8
Hakon 10 316
117 ,
Gwarim 25 649
34 Gwarim 7 182 . A= ol st
o Suan e s SR B 8 458 FE9E A3
28 Gwarim 13 337 _
- o 5 - Qa7 Hs S W] fetale LIDAES 484 s
29 Gwangmyeoung 6 | 15 2,403 A AR Aot TlEo] A&A3 AdE % AxE
26 Gwangmyeoung 6 40 6,407 A&H o2 e Qe 7) ok XA, 2012). & A+
21 Yeokgok 20 28,615 oA AR 9 T4A7E foto 2 LIDAJA Q] w44
= YoRo i oRAEE RS AUSson ol F A #ag
0 Oryu 5 77 .
19 Oryu 2 28 8,735 AR
Gwangmyeoung 6 15 2,403
15 Oryu 2 o5 7.799 5.1. LIDAIE 4x| M -=0f st K9 K& 22|
7 Gacbong 3 | 100 | 23233 14 wololA] AT AAAEE U AFHAT]
16 Gaebong 2 100 35,092 AeTE=a0] 200149 19EE 20104 12%77%] 104
= o e 5991 4% 3 3U% A28 ol 2 &
Gaebong bon 100 20973 Foor 23d 54H 19 & ATt ‘E%% 1071¢]
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Table 7. Flood Event Scenario of Molkgamcheon

Scenario No. Time Precipitation (mm)
1 2001. 07. 15 273.4
2 2006. 07. 12 226.5
3 2006. 07. 16 241.0
4 2009. 07. 09 190
5 2010. 09. 21 259.5
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Fig. 10 Comparison with the Hydrological Curve at
2001. 07. 15
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Fig. 11 Comparison with the Hydrological Curve
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Fig. 12 Comparison with the Hydrological Curve
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Fig. 18 Comparison with the Hydrological Curve
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Table 8. Result of Variation of Peak Flow

Variation of Peak flow
Initial Application Application Application
Scenario Value 20% 30% 50%
No
Before After Mi't:ilg;)e:)t(ijon After Mi?g;)t?on After Mi';g)z:t(ijon
3 3 3 3
LID(m?®/s) LID(m®/s) Effect(%) LID(m%/s) Effect(%) LID(m?/s) Effect (%)
1 2853 273.11 4.27 267.74 6.15 258.11 9.53
2 149.53 146.52 2.01 145.3 2.83 143.39 4.1
3 111.95 110.54 1.26 109.97 1.77 109.05 2.59
4 143.88 140.07 2.65 138.5 3.74 136 5.48
5 258.01 250.17 3.04 246.95 4.29 241.83 6.27
Table 9. Result of Variation of Discharge
Variation of Discharge
Initial Application Application Application
Scenario Value 20% 30% 50%
No
Before After M'lilg;):t'do After M'lilg;):tqo After M,';';;qo
. 3 It on 3 It on 2 Itl on
LID(m®/s) LID(m®/s) Effect(%) LID(m®/s) Effect(%) LID(m*/s) Effect (%)
1 2198.6 2184.3 0.65 2176.3 1.02 2157.6 1.87
2 1359.0 1344.2 2.01 1338.3 2.83 1328.8 4.1
3 2108.3 2096.8 0.55 20921 0.77 2084.8 1.12
4 1036.5 1019.8 1.62 1012.9 2.29 1001.9 3.34
5 1527.2 1506.9 1.33 1498.7 1.87 1485.1 2.76
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