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[2&] 2-T1] Voronoi’s PolygonE B85t Hols2| 7[28hdg 2t HHek= Awse| M

e

o

i
& ngHeEung Myean

RGPS

GimPoJang Gl e

(07 2-12] DYAR| 2 84
> | 29 54 24
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
@t AFE (mm) 1,805 1725 1,280 1,248 699 740 1,056 869 1,305 952 1470
A9+ (Y 101 87 82 100 73 76 72 66 81 75 a3
Hoi Y22 (mm) 162 218 a5 154 58 a2 119 148 154 160 18
AT HE 13.7% 13.1% 9.7% 9.5% 53% 5.6% 8.0% 6.6% 9.9% 7.2% 11.2%
> 829 5 EY
19 2 33 4% 58 68 7H g of 108 1E
ALY (mm) 55 42 15 135 95 1135 259 648 160 05 72
A5U% (Y 2 9 3 3 9 9 14 19 9 1 5
A2 E (mm) 42 145 95 9 37 415 885 118 54 0.5 51.5
YRS HIE 37% 29% 0.8% 0.9% 6.5% 7.7% 17.6% 44.1% 10.9% 0.0% 4.9%
[23 2-13] 3™ APl 22 &4
Date ADD (d) Tstarl Rainfall | Duration Time - A Rainfall JE( Rainfall Sample Sample
mm) (hr) intensity (mm/hrfintensity (mm/hr)) (Inflow) (Cutflow)
Event 1 2020.07.12 11 125 7.0 1.8 45 12 12
Event 2 2020.07.19 5 17.0 40 43 6.0 12 12
Event 3 2020.11.18 16 515 10.0 5.2 155 12 12




155 BolFA & 7FsAdol =71l Al

X3
3f o

9 tH Event 12 H|

°

%Fe] 5= Frol)
3

=

w5

o))
=

J 3mm ©]%

g
o
;

N

<0 .,ff
—.Jp

/

I

o 60% ©]
o

el

TR

¥

Fo) 0

ﬂw ay _

N a R

Y 0

1 = %

,wOa v «r

N oK

o | -

N AN oo

o9 R0

Wo u_ L_/_u .-__._

M o o w
—_

o) o <

| S

0 ,OI Ol_

N =
. 0

G g

o or g

° ﬂ s o= g 8 8 %

= il (ww) yadap |ejurey

-

Bl

LI
Cummulative probability (%5)

E=%-

0%

birs

s
R il
P Po—— B il

O



32

ol Sl Wl 1R f 8 Bwe] 2, 2ublle AAIRA 2 Y AAel
AR A, U7 ARS) B4 20w ol FolA). 1eklle] 542 glaA 7R 1SCO
20000] AR o BEAl= TN-100 2do] AREE At ol [ 2—-15]+ 3id &+
HlE] ARlelet,

[12) 2-15] ORH Z50H AISE 927 2 St

1SCO 2100 TN-100




vl o 2 Hydro—pollute Graphs

A3
o

RSy

A

=
=

i R T T

RS

S 9 o |

2 g

o e

=% 9 1

N o<W ~

S

. LT <

mDu oL o |

A ok g X

. — O om

v N AE 1

) - <

2 o< L
o B T

Yoo T

B o o

= ok . g

2 = K Ry

N oR o™ 5

< oo X M 2

o~ N N

0| .E A .,m% |

= — i

oo e w

UAIO oS 0 _Z 1

= o wo o —

i e _~
YE R

E S ey Sl
o (NG

oo T oF

=) o W

< B o = X
T ~ %

P B X

H = 9 N %

o B g ©

wro ﬂ/.r ;]o N ﬂ

3 mw Lmﬁ NE mm

oo ] " o

oORe o ROE

TE ONm oo XA




34

[38] 2-16] Event 1 - Inflow Hydro—Pdllute Graph (Bio—retention)
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[3%] 2-18] Event 2 - Inflow Hydro—Pollute Graph (Bio-retention)
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[33] 2-19] Event 2 - Outflow HydroPdllute Graph (Bio-retention)
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[3% 2-20] Event 3 - Inflow Hydro—Pdlute Graph (Bio-retention)
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[3%) 2-21] Event 2 - Qutflow Hydro-Pollute Graph (Bio-
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(23] 2-22] ARIf| IE HIYeHSES| 7& S48 LIEMH J2iT
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Flow rate
Concentration

Time Time
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ol AANFAS] 54 A Axk= ofef [2¥ 2-23]3) k.
[03) 2-23] APYHIRR| ZIRE it

Runoff Characteristic
Pollutant Type
(a) (b) (9] (d} (e)

155 1 2 (e)
BOD 1 2 (d)
cop 1 2 (e)

TN 2 1 (by
P 1 2 (dy
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[3%) 2-24] Event 1 - Inflow Hydro—Pdllute Graph (Filtration)
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[3%) 2-25] Event 1 - Outflow Hydro—Pdllute Graph (Fiitration)
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[3%] 2-26] Event 2 - Inflow Hydro—Pollute Graph (Filtration)
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[3%] 2-27] Event 2 - Qutflow Hydro-Pallute Graph (Filtration)
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[3%) 2-28] Event 3 - Inflow Hydro—Pdliute Graph (Filtration)
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[37] 2-29] Event 3 - Outflow Hydro-Pdliute Graph (Filtration)
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ARG A B T-N #hS AlLleE a7t o4 [0 2-22]19] ¢, e E9lS
ZHA o= A el Wi Aot sAEler o= B BA ol
vh2 by of [ 2-3012 AAE A9 Avgls Al adol

(D2 2-30] XY A &Y Zit

Runoff Characteristic
Pollutant Type
(a) (b) () (d) (e)
T55% 1 2 (e}
BOD 2 1 (c)
COoD 1 2 (e}
TN 2 1 (b)
TP el 1 (c)




M3 DYAl LID Aol 2HF o Mgt 49

4. EMC U QQius|ar x4

olHoll= LID A A3 Aol EMC(F37FsEv5%: Event Mean
AR RS =4 Bokth EMCE ol [18 2-31]0 & Ak

Concentration) % 23 S
2log A AL TSS, BOD, COD, T-N, T-PE ez 39l

(O 2-311 EMCO| bt

i= 0

EF: - W

EMC(mg/L) = ——

0.

ofel [1% 2-32]9F [F17 2-33]2 AAAFALID Al4)e] EMCe e.A+-8l3 4L

°lch
[22] 2-321 AWKISRILIDAKIS| EMC U Y512 (inflow)

2 HEB [Pollutant load] (kg)

EMC (mg/L)
Parameter
Event 1 Event 2 Event 3 Ave (median) Event 1 Event 2 Event 3 Ave (median)
TSS 233 100 32 12.2 (10.0) 475 427 336 41.3 (42.7)
BOD 34 2.5 84 4.9 (3.4 6.8 121 871 353 (12.1)
coD 470 20.7 147 27.5 (20.7) g95.8 85.6 1527 112.4 (95.8)
™ 34 13 1.9 (1.3) 7.0 57 119 8.2 (7.0
TP 0.275 0.021 0.072 0.14 (0.1) 0.560 0.088 0751 0.5 {0.6)

[D% 2-33] AVBMFXILIDAKDS] EMC 9 2HES5IE (Outflow)

QBEBIE [Pollutant load] (kg)

EMC (mg/L)
Parameter

Event 1 Event 2 Event 3 Ave (median) Event 1 Event 2 Event 3 Ave (median)

TSS 51 58 387 16.5 (5.8) g2 214 3569 129.2 (21.4)

BOD 18 25 9.5 4.6 (2.5) 34 8.2 87.3 333 (9.2)
oD 193 206 203 20.1 (20.3) 346 757 1872 99.2 (75.7)

™ 45 13 14 2.3(1.3) 8.0 49 10.6 7.8 (8.0)

TP 0.689 0.051 0.237 0.3 (0.2) 1.236 0.188 2191 1.2 (1.2)

ARBAFA ] ghs ERIFEHE TSSE 7o s v EMC 12.2mg/Lo]il 23148}
e 41.3kgs BTtk I AAY Ao Ae= ofd [2d 2-34] R [OH

2—35]94 &1t 4= Ut
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(D2 2-34] YXFY AKdO| BEMC 3! @HLSIZE (Inflow)

EMC (mg/L) o BHEEF [Pollutant load] (kg)
FParameter
Event 1 Event 2 Event 3 Ave (median) Event 1 Event 2 Event 3 Ave (median)
TSS 58 a0 5.8 9.9 (8.0 G5 08 110 4.1 (0.8)
BOD 7.5 2.3 43 8.0 (7.9) 0.7 0.2 100 3.6 (0.7)
coD 553 241 201 33.2 (24.1) 51 24 140 1.2 (5.1}
™ 141 28 1.2 6.0 (2.8) 1.3 03 0.8 0.8 (0.8)
P 0.965 0.168 0192 0.442 (0.192) 0.090 0017 0134 0.080 (0.090)

[O24 2-35] ZIKR Akdo] EMC I 2S5 (Outflow)
EMC (mg/L) Q2 HBBEF [Pollutant load] (kg)
- 3
Event 1 Event 2 Event 3 Ave (median) Event 1 Event 2 Event 3 Ave (median)
Tss 47 111 227 128 (11.1) 0.4 158 5.8 (1.1)
BOD 79 11 174 8.8 (7.9) 07 01 12.1 13 (0.7)
cop 545 238 214 332 (22.8) 51 24 149 7.5 (5.1)
™ 173 23 13 7.0 (2.3) 16 0.2 09 0.9 (0.9)
TP 1.044 0.184 0.340 0.523 (0.340) 0.087 0.189 0.237 0.174 (0.189)
FAE A S TSS 7ee= EMC 9.9mg/L, LAFEH 4.1kgS 7|Ed0]
O~ 5 ==z - }\
CPFAZ BT o] F FAFS PO Q7] o3t 0PF WA L 1
o) S B AU 485 ol AESl QAo MEAEA Hwap]
4% s
$2 Qo] ol AL vlws) WY SRR w2y ol o)d
= g/ /A= SA =] 7IEak of (19 2-36]13 2t
[724 2-36] QIT0f Ot wecke) JiE
T8 B Trd TP
e “1H 50 0.5 1.2
= 26 8.0 0.7
[32) 2-37] ARNSXILIDADO| Sesof U OHST WholTs
2 EHSIEF [Pollutant load] (kg) A E )]
Paramet
ara e Event 1 Event 2 Event 3 {A‘;r;i:; o) Event 1 Event 2 Event 3 IAJ;?SI &)
BOD 6.8 121 87.1 106.0 (12.1) 136 242 1,742 f?}fﬁ?
™ 7.0 57 119 24.6 (7.0) 667 543 1133 f_‘,i‘ﬁ
™ 0560 o088 0.751 1.390 {0.6) 467 73 626 :;‘11%6
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[73) 2-38] AR Abo) SO U PHBT wpITs

2 EHSIEF [Pollutant load] (kg) YRA OJJL A ()
Parameter

Event 1 Event 2 Event 3 (A\-rr:rt:gE &) Event 1 Event 2 Event 3 MJ;ZEEIIEW

BOD 07 0.2 100 10.9 (0.7) 14 4 200 ‘2712?

TN 3 0.3 08 24 223

3 .3 : 4 (0.8) 124 29 76 76)

G s 201

TP 0.090 0.017 0134 0.241 (0.090) 75 14 112 67

BODE 7] 33 wf LID A4l 75 2120712 L9=4S viEsta
A A A9 5Y 7]5olA 218 9 Edol mjlEES FelE 4= itk
sk YAl s ERIQl BOD 51.4g/91/4, T—N 15.2g/9V/<, T—P 1,519g//L(A
A €], 2020)7e] BlE EElA AR gk okl [1¥ 2-39]¢}F [(1H 2-401S &

o elg & gk

[72) 2-39] ARHERKUDARO| SEolE I SHST UAOINTON| skagfiello] )

2 HESEF [Pollutant load] (kg) i oIy £ ()
Parameter
Event 1 Event 2 Event 3 0 A\]—:rt:g{ej Event 1 Event 2 Event 3 (A\'T!:f:!; &)
BOD 5.8 121 871 106.0 (12.1) 132 235 1,695 f’a?gg
™ 7.0 57 119 246 (7.0) 451 375 783 o
TP 0.580 0088 0.751 1.399 (0.6) 369 58 £94 (§§;)
[ 2-40] A Atido] Qelsiat U QXA WiolA(TIoN| SiipEiello] L)
2 BRI [Pollutant load] (kg) =8 UTL = (B
Parameter
Event 1 Event 2 Event 3 (Av-l;:rt:gE &) Event 1 Event 2 Event 3 m\:rri:r\\-aag;e]
BOD 0.7 0.2 100 10.9 {0.7) 14 4 195 3;02)
™ 1.3 0.3 0.8 2.4 (0.8) 86 20 53 :553?
i B 159
TP 0.090 0.017 0.134 0.241 (0.090) 59 11 88 53)
=] >~0 o = [e) )= A= [e)
AFA] s oke] Hlal Al AAFAS] - 2,0628E] LHEAS, A9 A
le) =] ol = = =] [e)e) S = =) =)
el 7 21270 eAEdS wiEslaL @ gRlgk = Atk ol& 3l T A

o
d
i
J

r o

i
©
2
~N
olr
tlo
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ﬂF
N
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4
2
lo, o
Hd
tlo
<l
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¥
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aeA =™

ool LIDA(AAATFA S 4N Aol Zae S99 w2 ok 582 3
s 17 oled A7} Qi o) olelst At

» ER (Efficiency Ratio) — 7% A8 Atas A dd a8

» ROF (Rainfall of Frequency) — 7 A58 TARIE J1e] &8 4

» SOL (Summation of Loads) — @A 79k && LM

» SOLF (Summation of Loads as rainfall of Frequency) — 23475 7|9k 2bAMIE 51
g:] 0 /\}7(4

» ROL (Regression of Loads) — FA14 7|vF a8 4AH4

» ROL (Regression of Loads as rainfall of Frequency) — A4 79k WA= 318 §6
A

» EOV (Efficiency of Vegetation coverage ratio) — 2] ¥x= 7|WF a8 AHA

ol Aol A= ER R SOLS 8l 2k Alde] vl esed A% a8S S4sI= vk

A AAFA S EMC 3 ea5-elgs 7Inke = 3 datgrelvt. ol [T19 2—-41] B
(715 2—42]ellA 71 AFE 72 ERell sijdshs F3(total) -2 SOLCl| sidsh= 4k
Iek

o

[32] 2-41] AWHEAPFEMC

Event 1 Event 2 Event 3 Total

Inf | outfl | Rem | Eff Inf | outfl | Rem | Eff Inf | Outfl | Rem | Eff Inf | outfl | Rem ] Eff
Flow
TS5 233 5.1 18.2 781 100 58 42 420 32 387 355 - 12.2 163 44
BOD 34 192 15 441 29 23 04 138 84 a5 =4 = 49 45 03 54
coD 470 193 277 589 207 206 0.1 0.5 147 203 -56 - 275 201 74 269
™ 34 45 = = 13 13 00 0o 1.1 1.1 viv) 00 18 &3
™ 0275 0685 | -Da14 - 0:021 0ps1 | -00%0 - 0,072 0237 | -0.165 = 0123
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(D2 2-42] APEMEX P HTSIRE

Event 1 Event 2 Event 3 Total
Inf Outfl Rem Eff Inf Outfl Rem Eff Inf Outfl Rem Eff Inf Outfl Rem Eff
Flow 2037 | 1794 243 118 4273 3673 500 140 | 10385 | s226 | 1,158 112 16605 | 12800 | 379 227
TS5 475 92 383 B0 6 427 214 213 499 336 3569 -3233 - 1238 2783 -2545
BOD 68 34 34 500 121 92 29 240 871 873 -02 - 1060 865 95 90
coD 958 346 612 639 386 757 129 1456 1527 1872 -345 - 3371 2629 742 220
™ 7o 80 -1z - 57 49 08 140 113 106 13 109 246 155 91 370
TP 0560 1236 -0.676 - D088 D123 -0.160 - 8751 2191 -1.440 - 1395 2379 -0930

9 [28 2—-41] ¥ [28 2—-42]5 E3)] TSS9 A7+ &80 LRSS 71507
S W) 49.9% ~ 80.5%2] E&S HYS o Uk
ShA A Ao Aol o] [29 2-43] 2 [19 2-44]15 T3] AT 4

A

(22 2-43] HXRY AKPEMC

Event 1 Event 2 Event 3 Total
inf | outh | Rem | eff inf | out | Rem [ Eff inf | outh | Rem [ Eff inf | outh | Rem | Gff
Flow =
TSS 233 51 18.2 781 106 58 42 420 32 387 -355 - 122 16.5 44
EOD 34 19 5 441 29 25 04 138 B4 95 -1 = 49 48 03 54
coD 470 193 21T 589 207 206 0.1 0.5 147 203 -5.6 - 275 201 74 269
™ 34 45 = - 1.3 1.3 00 00 7 11 00 0.0 15 23 =04
™ 0275 05689 -0414 - o021 0051 -0.036 - Bo72 B.237 0185 - D123 D326 -0203
[T&! 2-44] BX[R AR EEs 1L
Event 1 Event 2 Event 3 Total
inf | out | Rem | eff inf | out | Rem [ eff inf | outfh | Rem [ Eff inf | out | Rem | Eff
Flow =
TS5 05 04 01 200 0B 11 03 11 158 48 123 173 50
BOD o7 0T 00 00 02 a1 041 500 10 121 ek o 108 129 20
coD 51 5.1 00 00 24 24 o0 00 14 149 oo s 224 co
™ 13 16 -G3 = a3 02 01 333 ] a3 =01 24 27 03
TP 009 0097 0007 007 0189 0172 0134 0237 -0.103 02 05 0282
FAY Al A9 TSSO A7t 8] odFeld 7o s & uf 20%9 a&o] ¢
AHS gRIE 4 ATk
gk S ol M= LID Aldd A& Al A2 &8 7Ies AAlska et o=
o}y [F 2—4]¢} 7tk
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[E 2-4] LID Ak 3! FARY AKdO| 28 7IE@ES)

LID B A

TSS 69.5 TSS 78.0

BOD 75.2 BOD 53.1

COD 72.3 COD 58.4

N 62.8 ™ 4.9

TP 71.9 TP 53.8
N VIEow B w gAYl LID A adAde] wES SRIg 4= qloitt ¥
offldll= 7= JdEl ARl S o B AT A=Al 485 LID Al a8

o}

o)1= ol [1® 2—45]0014] E13F 4= 9},

[J2 2-45] X5 @F 9 MF MIX|TO0] [IDAK e84

(1) LEReSRe 12 A (2) “MBRSIEONZEM) ARG

At by
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] AbEmx] e Bdd ] 1 AR o 1
| uTE uEwol 20 s, 1 | uwE vl 7 ]
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FE TR w- I =42, T =3~ SR = E AR R
PR TR FRTUOE =
Ve ™SS BOD TOC T-H TP [t g
L ] .0 0.8 168 =56 51 24,1 b e}
=M VR EADE B SR ] . e el
. xR R &0 " xSl W B3
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[0 3-2] X&F LID Alde] g2

v /

N — 7
Qin Q0U1+(QB+Q+Q +Q+Q+Qe’rc)

-
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T g
7Ll e e e e i A

[18 3-2]0llA ZHzhe] ZAke] efnls= ofef [3E 3—1]° A3t

[E 3] [12 3-2]9| 2+ SXp ofn|
=2t o) a)
Qn | 7Y (nflow)

Qo | 72 (Outflow)

Q, | $2|2=29] 2518%F (By-pass)

Q | AKYEL (Vegetation)

Q. | 3t (Evaporation)

Q (Ex] @) ARH0 2o])2E (Infiltration)

Q. | A U APd UiEo] EYF Wl A7 (Storage)
Qec | 7IEF
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M3 DYA| LID Aol 2HF o Mg 6]

M2 1FA LID Al22] 2712l X C3A[E Al

AP A A9 AR A U] AR 3] gl dEae BR1E 5 i
o Ts AR ] o)l AXE Aol BE71 e A Aol o) ol [
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Abstract 77

Abstract

Research on Introduction strategy of low Impact
development (LID) in Goyang city [2]

Jiyeol Im", GARAM SO*

This study was conducted to confirm the performance and efficiency of LID facilities and
device-type of non-point pollution reduction facilities in Goyang City. Through this study, it was
confirmed that the performance and efficiency of LID facilities and device-type non-point pollution
reduction facilities in Goyang city were insufficient in effectiveness or efficiency when compared
to other facilities. This problem may be because it appears to be an error in the design of the
facility and that the management of the facility itself is not properly managed. In fact, during the
study each time the researchers visited the non-point pollution reduction facility they were able to
continuously check problems such as waste being discarded or the occurrence of green algae.

Therefore, in this study, in the case of vegetation reservoirs, measures such as overall
improvement of the facility structure, expansion of the residence time of internal water, and
countermeasures to prevent internal soil leakage were proposed. Introduction, improvement of
accessibility to ensure the efficiency of facility management, replacement of filter media, and
continuous verification of performance, and introduction of backwash facilities were suggested.
Also, as mentioned in the previous study, Goyang City LID facility introduction strategy, additional
non-point pollution reduction facilities were introduced as natural facilities rather than device types,
but the facilities were managed and functioned through meticulous review in the design part. An
approach in a direction that can reduce the burden of people will be needed.

One of the important directions of the current policy of Goyang City is environment-friendly.
In order not to become obscured in this direction, an effective and efficient operation of

environmental facilities currently being managed by the city government should be supported.



