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Abstract

Recently, it has been reported that water pollution due to non-point pollutants continues. Studies have been
actively carried out to prevent such non—point pollutants from flowing into the water system and to prevent
water pollution. In this study, to evaluate the adequate design of the LID facilities the rainfall corresponding to
80% of the cumulative rainfall of Yongin city was applied to an SA / CA graph obtained from the analysis of
monitoring results of the vegetation type LID facility. As a result, the appropriate SA/CA ratio was 0.6% for
stormwater sustain efficiency 80% and the appropriate SA/CA ratio was 0.5% for TSS removal efficiency 80%.
The appropriate SA/CA ratio of the vegetation type LID proposed in this study can be used as a basis. for the
future vegetation type LID design. If more data of vegetation type LID are added through continuous research,
it will be more accurate.

Key words : non—point pollution, water system pollution, LID(Low Impact Development), design, appropriateness
evaluation
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2. Materials and methods

2.1 Monitoring site

AT i AL AR, Ao, UFojabdriz
n= XMool ALx= D ,L]/\-lo]r/]. Fig. 1. (@) A== &
AA] A A2H AR, 458 el A Atolof £

Ak BAo] A=} AT, Fig. 1. (b) AV3cizidh 8914
sfEEel FRad] gxskn ok Ea Fig 1. (©) YR

e AN B FAR 2ol sk glom, 7
Aae) sl Aol gk A AR ol Table 1914 el
sheict.

2.2 EMC
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E"‘;Z—*.S LID A9 31@2%‘ =4 11%} 2E&o dF= T

(@) Grassed swale

(b) Vegetative filter strip

Fig. 1. Location information of monitoring area

Table 1. Specification of LID facilities in Yongin city

(c) Treebox filter

Vegetation

Type Facility name Surface area(m®) | Catchment area(m?®) | Surface area/Catchment area(%)
Grassed swale 40.8 7,700 0.5
Vegetative filter strip 84.0 25,400 0.3
Treebox filter 0.69 76.5 0.9
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Fig. 2. Example of SA/CA graph
3. Results and discussion

3.1 Rainfall characteristics

Fig. 3. ()= a7
2012¥~2016\3¢] 7} E‘E =]
Aot B4 71 T A
mm, 2% d4E 530d Jau E%if
2 YEepTh Fig. 3. b+ 2012 ~ 20169d
Foto] FAGEASIHLE Bl Qlrt 2016
oA IGE HIHed AHAIE AHA] 9 2guf
LID Al AA Al LID APde] Axd 29
Ag7Fe s me] 8%l dgehs 4
£ A sfjoF gtk Wgo] EgtE o] glrt. o
Ao] A EHET- IR L] AT
16.4mm= ergTh,

Table 20l #7]= 8<14]9] 201285 € 20167k 9] 7

A A9E Aot 20124 A7F-9eFo] 1748.3 mm=

;3
>
Lo

&
B H1

Jk&
i
ok
Ho
: fj oo
AN o 9

O
—
4
N, L
)
—]o 2
u
ol
-

e
oZ,
e
~
SN
(U]

)
rlo

ox ol
et
o
o

—_
o

:

3 A

]

)
2 o o

1 ol
=2 ol

I

=
[e:]
H

5',5
0%

A
?

=

80%°1 Tk

Table 2. Characteristic of rainfall depth in each year
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Fig. 3. Cumulative rainfall curve in Yong-In city

120 150

Rainfall depth(mm)
Year Standard deviation
A mount of Rainfall Max Mean Median
2012 1748.3 276.5 15.9 4.0 34.4
2013 1240.1 79.0 10.8 4.5 15.1
2014 1029.1 117.7 10.6 3.6 19.8
2015 751.1 64.7 7.0 3.1 10.4
2016 10234 104.2 10.1 2.5 17.0
Total (1158.5472)2e.r0 year) 276.5 10.9 33 21.3
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Table 3. Cumulative rainfall depth information

Accum;}:rtc‘i;ag‘:(f;; depth | poinfall depth (mm)
60 50
70 9.0
80 164
85 20.0
90 30.7
3.2 EMC
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(d) Vegetative filter strip Effluent

(e) Treebox filter Influent

(f) Treebox filter Effluent

Fig. 4. Analysis of EMC of LID facilities

Table 4. TSS removal efficiency(EMC base)

TSS removal efficiency(%) (EMC base)
Facility SA/CA ratio(%)
Range Median Mean
Grassed swale 0.5 68.2~84.5 71.4 79.9
Vegetative filter strip 0.3 24.7~61.1 42.5 311
Treebox filter 0.9 59.1~89.2 74.9 70.5

SREAISE X204 A4Z, 2018



3o 387

100 P
/.,
— / ’,
g =
> so / s
- Vv
c
2 7
2 s
E
v 60 /// !
£ i
I
] /.0
S /.
("] 40 / r
. .
,

g /
4 /-
2 70
E 20 /jl ------- 30 mm group
3 /,’ =+ = 20mm group
w 4" 5 mm grour

— —5mm group

e

0 £
0.0% 0.2% 04% 0.6% 0.8% 10% 1.2%

Surface area/Catchment area(m?/m?)

(a) Stormwater sustain efficiency

TSS Removal efficiency (%)

sssensns 30 MM group

0.0% 0.2% 0.4% 0.6% 0.8% 1.0% 1.2%
Surface area/Catchment area(m?/m?)
(b) TSS removal efficiency

Fig. 5. Surface area/Catchment area ratio curve each condition

Zlete Aoz Ut o, Tss AATE] A4S 3o
ol Tig Aol7h 2A] LA olgked] o]5 Sl TSS A7
Ao 4 APaET} vlaste] Aidon Foate]
o} He Aow vehirt

3.4 Adequacy of LID facility design
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Fig. 6. Surface area/Catchment area ratio curve at efficiency 80%
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