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Abstract

Recently, research about Low-Impact Development (LID) techniques has been expanded due to problems with the effects of climate
change and urbanization that have been increasing. LID technology is used to control flood damage environmentally to reduce runoff
and is reduce runoff on city also restore into previous water circulation system from present developed city. However, studies about
quantitative data of LID techniques are insufficient. Therefore in this study, the Curve Number (CN) was calculated with the Planter
Box, which is storage type LID technology to conduct the water circulation (infiltration, runoff, overflow) analysis. Rainfall intensity
scenario (60.4 mm/hr, 83.1 mm/hr, 97.4 mm/hr, 108.2 mm/hr) about water circulation analysis of Planter Box is selected on the basis of
probable rainfall intensity table. According to the experimental results, the storage rate of rainwater in Building Planter Box and Street
Planter Box was 43.5% to 52.9% and 33.4% to 39%, respectively. In addition, CN value is estimated to 83 at the Planter box and the
runoff reduction effect by applying Horton's infiltration capacity curve showed on 51% to 98%.
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Fig. 1. Building Roof-Planter box Linked-Gl system of GI&LID-Outside experimental test bed

Table 1. Specification of building planter box 3 and street planter
box 3 in architectural LID system 3

Building Planter Box 3 | Street Planter Box 3
Type of - -
Specification Height Volu}me Height Volu3me
(m) (m°) (m) (m’)
Planter Layer 0.40 4.620 0.40 2.710
Filter medium Layer 0.10 1.155 0.10 0.730
Gravels Layer 0.30 3.465 0.30 2.180
Foundation Concrete 0.25 7.263 0.25 7.363

'r I Bog Rush Planting

I Planting Soil

# Filter Medium
T Gravels

= Waterproofing Primer

.I'

I Concrete Box

Fig. 2. Structure of planter box in architectural LID system 3
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Fig. 3. Water cycle schematic diagram of architectural LID system 3
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Table 2. Probable rainfall intensity of ministry of land, infrastructure and transport (MOLIT) in Busan (2010)
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Fig. 4. Measurement and composition of TDR-300

(unit : mm/hr)

Duration
(min) 5 10 15 20 30 40 50 60 90 120
ARI (year)

2 126.7 89.7 76.5 68.5 58.3 51.6 46.8 43.0 354 30.5
3 147.1 102.3 88.1 79.7 68.6 61.2 55.6 51.3 422 36.4
5 169.6 116.3 101.1 92.2 80.2 71.9 65.5 60.4 49.8 429
10 198.0 134.3 117.4 107.6 94.5 85.2 77.9 72.1 59.5 51.2
20 225.2 151.1 133.0 122.7 108.5 98.1 89.8 83.1 68.6 59.1
30 240.9 160.9 142.1 131.3 116.5 105.5 96.7 89.5 73.9 63.6
50 260.5 173.1 153.3 142.1 126.5 114.7 105.2 97.4 80.5 69.3
70 2732 181.3 160.6 149.1 1329 120.7 1109 102.7 84.8 73.0
80 278.4 184.4 163.6 151.9 135.6 123.1 113.1 104.7 86.5 74.5
100 286.9 189.6 168.4 156.6 139.9 127.2 116.8 108.2 89.4 76.9
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Table 3. Variable values with soil type of horton infiltration curve

Soil Type Initial Infiltration Capacity (f;) Final Infiltration Capacity (f.) Soil Constant &
(cm/hr) (in/hr) (cm/hr) (in/hr) (1/hr)
Alpha loam 48.26 19.00 3.56 1.40 38.29
Carnegie sandy loam 47.68 14.77 4.49 1.77 19.64
Cowarts loamy sand 38.81 15.28 4.95 1.95 10.65
Dthan loamy sand 8.81 3.47 6.68 2.63 1.40
Fuquay pebbly loamy sand 15.85 6.24 6.15 2.42 4.70
Leefield loamy sand 28.80 11.34 4.39 1.73 7.70
Robertsdale loamy sand 31.52 12.41 2.99 1.18 21.75
Stilson loamy sand 20.59 8.11 3.94 1.55 6.55
Tooup sand 58.45 23.01 4.57 1.80 2.71
Tifton loamy sand 24.56 9.67 4.14 1.63 7.28
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E] Q] Planter Box= 9= ]} 7|2 EIE R FL=0] &0
2471 W]l Planter Box Ol Al 7| A A|HEC & 947} & %]
=t} o]of] - A<= Planter Box©l|A] 7| Z2Z 3 2 E7} o}
2k EAFE 283 ¢ ’ﬂlzr 9 2|5k QI 117}
£732 F7lokt Ak EF2 BPB-3°f @45t £ 7=
ZF2 AFES1 AL Table 5914 LFeRH I

GI&LID AIE] W €] Planter Box= Ao 55X d 7
¢ 2T} 40%~48%9] A7 ATE 7= 2 0 &2 LT
E 3t Horton 55 F414] 9] EOFE-7FE H43-S BPB-3
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Table 5. Total discharge and discharge reducing rate according soil
application on planter box

Application Type A B C D
Impervious Area (L) 821.73|1161.73]1376.30|1538.46
Building Planter Box-3 (L) 424.14| 661.74| 824.36| 915.45
Reducing Rate (%) 48 43 40 40
Alpha loam (L) 278.82| 495.84| 651.43| 741.20
Reducing Rate (%) 66 57 53 52

Carnegie sandy loam (L) 224.27| 433.57| 586.52| 675.79

j% ” Reducing Rate (%) 73 63 57 56
a :g Cowarts loamy sand (L) 186.06| 389.95| 541.05| 629.97
T i e Reducing Rate (%) 77 66 61 59
A HERAdREE AR Dthan loamy sand (L) 202.47| 408.68| 560.57| 649.64

(0) scenario C (d) scenario D Reducing Rate (%) 75 65 59 58

Fig. 5. The hydrograph of the architectural type LID system 3 according Fuquay pebbly loamy sand (L)| 190.12| 394.58) 543.88| 634.84
to each scenario Reducing Rate (%) 77 66 60 59
Leefield loamy sand (L) 204.54| 411.04| 563.04| 652.13

Table 4. Delay time, storage and storage rate according to each Reducing Rate (%) 75 65 59 58
scenario Robertsdale loamy sand (L) | 295.38| 514.74| 671.13| 761.05
Scenario A B C D Reducing Rate (%) 64 56 51 51

Total Flow (L) 900 1230 1470 1620 Stilson loamy sand (L) 236.97| 448.07| 601.63| 691.01
Storage of BPB-3 (L) 4759 | 5683 | 645.6 | 704.6 Reducing Rate (%) 71 61 56 55
Storage rate of BPB-3 (%) 52.9 46.2 43.9 43.5 Tooup sand (L) - - 31.92| 116.93
Storage of SPB-3 (L) 185.8 | 2145 | 2154 | 2379 Reducing Rate (%) - - 98 92
Storage rate of SPB-3 (%) 39.0 37.8 334 33.8 Tifton loamy sand (L) 222.91| 432.02| 584.91| 674.16
Delay Time (min) 69 85 52 54 Reducing Rate (%) 73 63 58 56




B. S. Kim et al. / Journal of Korea Water Resources Association 52(3) 219-226 225

Table 6. CN values with soil type of horton infiltration curve for

planter box

Application Type A B C D
Impervious Area 98 98 98 98
Building Planter Box-3 85 84 83 81
Alpha loam 79 70 77 76
Carnegie sandy loam 75 68 75 74
Cowarts loamy sand 73 66 73 72
Dthan loamy sand 74 67 74 73
Fuquay pebbly loamy sand 73 66 73 72
Leefield loamy sand 74 67 74 73
Robertsdale loamy sand 80 70 78 77
Stilson loamy sand 76 68 75 74
Tooup sand - - 42 47
Tifton loamy sand 75 67 75 74

0] 749 F fETFo] Alua] 2 A, Bof|A= HHAlSHA] gigto
C,DollA Z+7+31.92 L, 116.93 L= UEydth Alute] oz
FEFO| AT ES FoM M 34 580l 2
Cowarts loamy sand 2] 73-%- 22} 186.06 L, 389.95 L, 541.05 L,
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