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ABSTRACT

LID techniques are being applied to build urban water circulation, but most of them are applied to basic urban plans such as the development
of new cities and new development projects such as district unit planning. In this study, we derive LID application scenarios for establishing
an appropriate water circulation system by selecting an old town. The applicability was reviewed through an effectiveness analysis. In addition,
we identified problems in the LID introduction process and suggested ways to improve them, and conducted research with the following purposes.

The target area was selected as the Gwangju Metropolitan City Sangmu District, which is an old town. The LID application
scenarios were derived for establishing an appropriate water circulation system in the old town, and the effects of water balance
analysis and non-point pollution sources were analyzed for each scenario. Finally, the problems of the LID introduction process were
analyzed and an improvement method was proposed for establishment of the water circulation system.

Urban environmental problems, such as urban development in an old town, are expected to be more diverse and increase, and one
such problem will include environmental issues due to changes in water circulation. The need for LID techniques to solve these water
circulation distortion problems will continue to increase. It is necessary to apply LID techniques to restore water circulation in the
old town, as well as legal and institutional improvement methods that can support them.

Key words: LID, Water Circulation System, Non-point Pollution, EPA-SWMM

1. M2 o} gle] HEA] Bal Qlolo] AFB L WA
7 BlE fEE AES] AFSHA XSkl EAIRS,
11, 87 2 Zey Eo Y] 0B QAT ShHe, Aot Ao
A28 5 e BARA B Atk
ZA9] QAR SAto g QIR BEFS; TR 57t 017} =0 W BELmo] 2/l 7]Zo] 2} 9l
TCorresponding author : smjeong@kids.rekr (11, Gyeongin-ro 114ga-gil, ORCID °[/d& 0000-0002-0450-9248 AZY 0000-0002-5940-8014
Yeongdeungpo-gu, Seoul, 07308, Korea. Tel. +82-2-7804624) o] 3+ 0000-0002-7422-7801 A 0000-0003-4441-6545

2= 0000-0001-8965-3195

Received: September 28, 2022 / Revised: October 21, 2022 / Accepted: November 28, 2022

http://www.ekscc.re.kr


https://crossmark.crossref.org/dialog/?doi=10.15531/KSCCR.2022.13.6.793&domain=https://ekscc.re.kr/&uri_scheme=http:&cm_version=v1.5

AN

794 ofgst - o+t -

2 $8 7o) WskE FhAeh AnbH o Qzke] Ao
QL vt EESwe] Srlo] G BERU 9F
o] F7He F40) A AHAS F7HA7IH, 4
3} A ) wiske zeste] AT BAA Izt
o 4ol L Z 4 Utk webAl A7HAEOl e B
S8 TPgole] Pere Hash T 4 Ak WHe BW 2
&% A8} wo] Wasit BESA 7L 59
AWAL AL FoT Yoz Raigo] Het £A) 4
o) wel W RGAY FoIH F8 IR 5L 9
ou, spasAel] glo] ARe AER H24w 3 gck.
FE5E A TP LAY TR BAS £
3 2 o3 YIRAS ooty & B4 494 942
98] BE4wA] AgTiHo] BASHHNIER, 2014a).

B0AITH A - SAEIQE EASS FAOR H EAR

o] AA S ERShL =8, A5 =59 5 A9 =
24, Aeld @8e 7S] fste] =AIARY 9 Aol
23] AP ik ol EA § D =AAEE 55
Wdstazt sks B39 sfUR ZA| B4 7|5 IES 5
S5 AL - o= B vl Ad R At
L9 S, skdel A}, B X} 5 =A| e |
oo 2] - 7] ]lo] HAE Aol 7|52 Aol
Rt =AIBRY] & S58 AR o] A = Al
A} FArHES gt iAske 2he 2WIRIEHKEL 2010).
O|AZ AYFNL7IH(LID)e2k= 7ig ez wl=o] 24] 7}
ZEoIA 243} Holom, sjdde sdaddzet 24
AR, (e REAEe AP 7IHeR, 22 A
EEA(HA, B 24t B9k B2 ARde] 41 Foll ek
THRA, A A 22 =AIZRAIE 9 A A
AT} o] EXo|8AE S wAste] ARtA] =%
AA 52 A% LID A #8o] 7Rssitt. 12y 7] 7
2|3} o] on] i EAJol-g} /o] gaH
A A9 2 AAFSS A7 LID #8347t % LID
HEA] A et ARt A7 BRJE Aol

LID 71 = ¥ s Ad7-532 A9E™, Cho
2011y =A] 2Fof] LID 7]¥E& EA] &F-0] 285
ol SWMM Eg BAS F3f 7€ 2ASHH, 334E
=3t 48, BPAEE 9 33 T 5 5N A
€ 5 A AUl fE% 9 HRHY ARETE &
Ast3lom, LID Aldo] B34 o® 8% AU A

&

o

Journal of Climate Change Research 2022, Vol. 13, No. 6

)
&

S 82 2 wgedd Agane B4l
Park et al.(2013)2 SWMM H &S o]-gsfo] 7jgt A -
A 74 9 ERSHE ST fE5400 vlA=
= AESHY, ZA] Aol W LID 71 AAA] 9
Az Aol IAFAIES HH LAY ot A=
Aloflis AFAAS Aok 2ol BE&4R] A& AAs
Atk Jeon (2016)S LID 7]<0] AlMA 0 & ©olxo] g
ALHIAE e & 7iE LID 7|&9 &4, uiAdH,
AAAA o TE avEAS FYSHITh LH (20172 9
BLA G 719 192 o HlEwy] S A%
4 EXolgAE Exg I, AFHY AY +HAY
LID 715 ®tg 9 AGAEA, HA 7tol=iel 9 {A1
Mg, 183w W FEYRE 2ES Skl
DSRI (2017 tAFA 9] E3H 35S 915t A F3F
A 71 =910l it B ds otk il tiEg o] 2
At 2471ES AASHICH, JRT (2017)0041= A1 FF7NE
7199 =42 915k g 13 suie] I BiAlE A ¢
A& S AESH] A GojHdo At 7]eS TESHT
Son et al.(2018) TA|9 &3 FJ&E-Z 9l LIDY
2EA AEZ ot SW B H-AE BUksH
LID A-gof theh FZ W} - Al 7iAAFS Al}tst
ATt Lee (2019)2 W57 7| 903} AU & 4
8§ HBULFe WSS BAsto] BAULE st
I, &R0 T2 T SWMMEFS o|85to] LID A|
Aol AL A - T digt fEF ARELE EA5H Al
AlSFATE Kim (2019)2 A|RIE9] E=A|2E 3} LIDO] thgt
Q14& AL #AISHe] LID 2§ efjof] gt el dat
2lo] et ¥k =&sto] AAlsHRlon, ARIES Q14
ZARE &9l LID A9 g & e, 28 A7, YA
FE 59 AR F ZA] B HREE AAISHIH
LID 283 59| A5 AmEY tofdt B2o2 A
T} AdP=E]o}A Tt Perez-Pedini et al.(2005)2 TEAG-H9]
Frdaolut AEiARAIE 181 JFAE 5 ol8sto
AN o]e] 25 71so] BYUEEE LD 71HS A8
stal, FE71EEe] )7 S ARSI Qin et al. (2013)2 =
AR GolA o] SAH, TR, S35 LID 7[HE 3
7Fslo] @77 B2 o] 73folli= LID 7159 A-8A|Ho] 7]
SHPAIAE] AEAQHT {5 o] o anpol=ial 5t
At vl=e] ARER oY S TiElollAl= Carrboro AU
F 33,000 it 19| AFHAIE 75510, LID 7|&2] -84,
Al 9 A8/ Tg HUER A7-E okl /lem,
Virginia Wetland Studies and SolutionsOf| 4]+ & 3.87 acre HZ]

[¢]

fo
1o

0 of
b

k=l
i)

—-



TPHEEA 28 JAHEE ffet M

o LID AlES MAJolal HIEQFE Solo] 584 Akt
HUER A Agote] SEAIARY 52 Bloks 5
LID AJA&o] digt H71E 435137 QIck(Yun, 2017).

LID AJd F419] A8 d Gk A4, A/ g
AZ=ADS] HA 7|44 9 A8 Hrto] digh A7t
QEECR, 7 EAAGE FHOR dhs A+ I
A FHAA Fa ek wEkA, 71 EAX S A

o2 slof B8 A 72 9% LD 28 ety H
A9 BAFE BT 0|2 AAAe > Qe uet A

AE 9% AT BAG Aol
13. @7=d o

£ AL AL SAAGe FFFAA HTA
& Yo EAAGY] BLT AATEES A LD
A48 AUees FHS AteeE THRLL §
o 484 FE W BANES Bogon, oF ANG
% ol Were At SekFig ).

Deriving LID application scenarios

Gathering
Basic survey opinions from
. LID
and rainwater LID o local
. application
management Maximum governments
through

target amount Coverage (public
. expert group L.
analysis institutions)

and residents

!

Analysis of changes in water balance by LID application scenario

and the reduction effect of non-point pollution sources

Analysis of water circulation | Analysis of non-point pollution

improvement effect source reduction effect

!

Problems and improvement measures

in the LID introduction process in the old town

Deduce problem Improvement plan

Fig. 1. The flow chart of study

1) 71708 2A9] B<g AATFES $1% LID 28 A
UZ s =&3Th

2) AUEE LID 7]& 2o w2 554 wst 3
M A ARads BAg

3) 7170 A B8 AATEE 1% LID =YTA

ot

=

R

Y = JHIUOL BFEYN| MRS FHOR 795

oM EAHS £&3l, o] EAHS MAT 4 A
Rk AR

il

2. EPA-SWMM % CHEX| M3
2.1. EPA-SWMM

EPA-SWMM R &2 u]=t 373X (Environmental Protection
Agency. EPA)OIA] 1970WH] 24 7lidE ®olt). o] 2y
< A WollA BAVFe R Qlsf Wdck: fEdT 2
FEZe] et ARH 9 X[6l5F, wigmgolse] ==
A, AT A, 2d=40] Aot vl Alit 55 KofshH
Dl 9 Q% e o] Ziset 29 Hho] 48 7k
Sfck, 2 AT EPASWMM RHOR 4] 44|28
vje] Fege] 7] 9 40 5 mofsto] EAIGe ) %
o M §2 0 492 Bt S

2.2, ti¥XY HY

BFLIA| AHRATE 1990 tho]] e AR 4 -
JFY FAHZAoH, FFFAAH, GAPFRAEHE vIx
gt ofe] 33713t shar, 39, 28, AHIA, olE B &
o] WXH F=F F419] HEAQ] eix|/ A Gol). thRE E
Zolgo] ERFFOE o|fojx EFFHAE0] e =&
JHE BEREE 9 vdedde] 375 ok - Aok A
A3} 5 TAIBHE Aol A4 Sl g vXaL 9l
o}, miEhA], 2 dtollals 7I7REE TAlof LID 7Y 28-S
Bl B8 AAE 5oL olof tigt WA aTE B4
RNl FFFIA| FRATE I D=2 AHsirhFig. 2).

North-gu

Ghangsangu TV

WQSt:Q\“ East-gu

Suuth-gu\

Fig. 2. Study area (Gwangju city); V-World

http://www.ekscc.re.kr



~
[(e}
(o)}
=
ox
e
=
Ef

268 AATELS

E2}2l(MOE,

@ 9 % 7pEE A0 48 4

Ut MRS FoA BME Agdtact. Et

2 oY1 T 5 /1T 4P welstel FH714)

22 1074901249 ~ 202199 & 4 F9ARE A

8sto] Wugls wETElRS APgstEon, A

o3t gt

© AL Ha 109 oG AFLEME 49
Aeg S

@ g 71z A 9 F FAeLL WAL

HASHE AT B9 AR stel

2016a) 41 A]

MEeE Ueel, Besta S 2E WS
80%°] = Attt
gAY BoB BRE J AEVAT B2
S RHEATRE A7 SALANE soud] Aot
15.0m=z EA4%%lon, 7 ZA3E Table 17} Fig. 39

A A8t

Table 1. Rainwater Management Percentile Analysis

Division Daily Precipitation (mm)
70% (percentile) 9.0
Gwangju .
80% (percentile) 15.0
observatory
90% (percentile) 28.7
oo == probability frequency

s —  cumutstve probabilty distrbution

Ooccurrence Probability(%)

10.0% I
oo H | - I -
s 10 15 20 25 30 35 40 45 50 55 65 70 75 80 85 % 55 100

Daily Precipitation(mm)

Fig. 3. Gwangju Observatory Rainwater management
target according to accumulated daily rainfall
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Table 2. Result of Application by Target Area LID Technology (Scenario 1)

Division Catchment Area (nf) Facility Area (mr) Design Capacity (i)
Planter Box 59,189.2 3,561.0 1,731.0
Vegetation . .
Bio-Retention 18,007.8 13,382.2 7,913.9
System
Vegetation swale 2,005.6 2,000.8 1,530.4
Infiltration side gutter 14,342.5 3,345.1 3,777.3
Infiltration ditch 4,840.8 335.9 208.2
Infiltration .
Parking 21,805.3 21,805.3 3,167.7
System
Porous pavement Pedestrian road 149,511.0 147,987.7 22,774.9
Bicycle road 36,707.2 36,707.2 5,576.5
Total 306,409.3 229,125.2 46,679.9

Table 3. Result of Application by Target Area LID Technology (Scenario 2)

Division Catchment Area (mr) Facility Area (mr) Design Capacity ()
Planter Box 59,189.2 3,561.0 1,731.0
Vegetation . .
Bio-Retention 14,788.9 10,163.2 6,319.4
System
Vegetation swale 608.6 603.8 461.2
Infiltration side gutter 13,719.9 3,005.8 3,605.3
Infiltration ditch 4,840.8 3359 208.2
Infiltration K
Parking 18,771.4 18,771.4 2,747.7
System
Porous pavement Pedestrian road 88,855.5 87,332.3 13,282.9
Bicycle road 35,897.7 35,897.7 5,451.4
Total 236,671.9 159,671.1 33,807.1
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Table 4. Result of Application by Target Area LID Technology (Scenario 3)
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Division Catchment Area (urf) Facility Area (m’) Design Capacity (m’)
Planter Box 53,969.2 3,039.0 1,453.1
Vegetation . .
Bio-Retention 14,788.9 10,163.2 6,319.4
System
Vegetation swale 608.6 603.8 461.2
Infiltration side gutter 10,396.7 1,194.7 1,777.8
Infiltration ditch 4,840.8 3359 208.2
Infiltration .
Parking 10,064.0 10,064.0 1,463.5
System
Porous pavement Pedestrian road 100,123.9 98,600.6 15,083.6
Bicycle road 36,707.2 36,707.2 5,576.5
Total 231,499.2 160,708.5 32,3433

Table 5. Comparison of Rainwater Management Target amount and Design Capacity by scenario

Division Design Capacity (m’) Rainwater Management Target Amount (1) Comparison Result (1,/%)
Scenario 1 46,679.9 18,679.9 67%
Scenario 2 33,807.1 about 28,000 m’ 5,807.1 21%
Scenario 3 32,343.3 4,343.3 16%
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Table 6. Water balance analysis result by LID
application scenario

L Surface run-off | Infiltration Evaporation
Division
(mm/yr) (mm/yr) (mm/yr)
LID Before 1,140.1 454 116.3
Scenario 1 496.4 645.0 160.4
Scenario 2 615.2 5523 134.3
Scenario 3 597.6 572.0 132.2
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(Table 7).

Table 7. Analysis result of non—point pollution source
reduction effect by LID application scenario

Division BOD ™ TP SS
Scenario 1 31.2% 30.9% 31.3% 27.2%
Scenario 2 18.7% 18.5% 18.6% 17.8%
Scenario 3 18.5% 18.3% 18.3% 17.7%
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