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3. MY L(Low Impact Development)
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D CITY OF MELBOURNE

XtZ: City of Melbourne(2014), Total Watermark-City as a catchment
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Increase managed
impermeable area

i Reduce the

i volume of

{ rainwater entering
/ the pipe system

Remove pollutants |
from water and air |

Harvest and
i reuse water

Increase total |
green area |

Mitigate urban
heat island effect

Xt=: City of Vancouver(2019a), Rain City Strategy
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5) J2HIZQI1mar XMAA(2017~2020)
n R 2N B9 2welxete] gt Jojst 27

o A= 20179RE wigks, AXME, 98F, Asol AHUE dHHH F90
A, B4 2, A B 55 ARk IEHEITE} RAGARY A

- HYH F9L2 FEA0l U= 419 SPARGEHAAE, A5, +9H, YEER)
% SPUE EFFE(41.6%)°] A2 19(43.2%) thC2 &3l BOD Hi&R-ol2
7P B Zo® Yed

- P 19 Sl 3719 TS At on, 2429 1o ol Sl EREEA,
A&, BUTd, oesd SOl 1™zt X

o o]F9l =Al a1} ARl Hs| FRHHIA PEoln THQImerL Therdt
849 Ao ® FIt 715E 4 A 1T o, BFHEE A%, SRS

S EAIVIR A, R Ade WA ol SHigkE Aoz V]

X2 SHIRILIORI(2018), ANl TUSADA AR 7| U MAAA, 2 BY
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A2d a9klzet Ve84 a9

1. E4M TZHPermeable Pavements)

1) 7Hd
A9l B4l o] YIS Egog IEAF|E ELA ux)
=

HE2 EYoE ARAPPI] ged] eis % daesd Ad, =AY &

- HE JEE Aol 34 A5 FH 7|HAAE Y] £E A7, LRkA QI
T2 30| vlg] §ATE]7} 80](Greenbelt Foundation, 2017)
- EERAY IAES & A, 22 vpqUriA] 535 HlEo] B2 EHo| o] ZjgF

XtZ: Land8 ZH|0|X]|
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2) MEAY

(1) 0= AlI7td

=
=
189 S A2de A

[e)
AT RS AR A3H0R SEaEY, ol A% mAGY

=
Y| gol A=, A 4 3 diZ1d Al S8A 2y EF

R =

< Sl £ 28-S Z-83 The Green Alley Program

A 28T AZE0IUA]

- A AEAAE ARESTe] iEAR R4t H7leS £011 vEe Adtke

Jhlzete] W 258 AR ozt A9 JSFAHE FA

(O3 3-2) A7}D 222 EAM TX M2 X

LERL T

Xt&: CDOT(2010), The Chicago GreenAlley Handbook

(2) 0|2 OZHIAEIR

v 4 2SS A8 vis ZERIAEE ARG B s g A

o EEyliete PL RS B 9lo] old W Byl ek 1o 4

SHAA oI FAGAZE WHZ Y AZl(Commercial Street)2t AH

o I3y Uk 2 I W2 EFTHOE A3 FF Al A AN Ld=d
@ BlEo] RleR FEEIL, 59| dFd 30| AR olFde sied VES

ZIsHe digato] AEE] B71H0E S HHfcks 5 wA EA



- 2FEdo] i ofz} vt fEEWAM 2RE 44 IFE vAE 5
01‘5 B ‘ﬁ o] w3 2AY

Xt=: U.S.EPA(2016), NONPOINT SOURCE SUCCESS STORY

3) &1t
(1) HEQLEEH 2 2485 N

v U AEAER 4 38.5%C0M HA 97.2%°] AAET Hi
o 735(20132)9 FHEEHTA(2018)2 ARFAT B4 B3 1Azt AlDE

F

e dEd 9 A % i%h&g 71EE AXNRLH, +eA2016)14 = —rT_/\lxq
3 ARl AE B 2 tdeE BEEe AAS] Adas 4
o & AFolME AFAFelA A lﬁi HdEd Adas 9 AenE 117‘;3—3

ot (19 3-4H¢ o] B4 29| 453 &4
o A-tuith 20| Aolstr] wiEo] AHRl vlwo] FA} A F IAT T4
w0l QuFA o] ATRS AHPETIE ZHoA] B uf, EZaA] wAHo] 259 ZA(TSS)
AREES Bt 91.0%= e LFEH] Hls) Ahzor 43 o= &l
- AR AHARCE APH HFAl QATSAIATA o A8 E—*r*é
BOD, T-N, T-P, TSS, TOC M&&0] B 93.1%= El ARl H|5

:l:.‘
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- 2ANHO B4 TS $SGEAURE 842U ANTH(9.4%), BF
(69.4% 5o] Aol Hlal g 94t 2 ey

0 B4y EZJ Qe oz B44o] BET} vy 5o BEod WeS 5o 74
oo slzo] BT} WHSE A2 AbeA Q@B ojnE I e kol
A Bk As 5oz T 4 YRS SEY

o olo] we @Al AbolA] At v} Zo] EAl0] AedHel BLEE AT 09
29 Fol Wetow oA B 5

(12 3-4) S44 BYO| HYRUSY U P4QENUE
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TSS TOC ze

HMF mSaskastoon S$EAE 2 FUTH

_|.

A2 FYSAMSHA(2018), £HA(2016), BA45(2013a, 2019), City of Saskastoon(2016)

3 =
Zo] &2 —rﬂﬂ At 59 %E‘?ﬂf g 2
- BYEF2 20124 7€ 9% 0A1FE 7¥ 13 0A17HA] Ao, 74 102 164
o &2 #3 =29 &5 7] A% 59| e v
- =2 FE7] A A2 AHY ¥ Addelle B4 20l £F4 2] 2d
&7t oF 5T ey &2 He7] ARl ASdle F4 2] 257 30T
ol golFen o] Sl mEt 27t HAF s
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r

(g 3-5) B4y 2 & 2849 ZTYQ EHRE H|W

70 Dry Ir on Wet 158
f\ : A
f,'\ j‘ g | ‘
/ / \5‘ [ Jf\ i ‘l‘.7
60 ¥ & i i\ oy — 140
1"‘ | [t |“' I‘|I‘ b ‘![
i b [ \t !
fi H l
- ; | | -

B Eooy i ! | bl e
3 | f {0 P &
< e‘ e- L] <
@ 4 ! ! ] it ‘ 5
= 1 | I |¢ . =
go | L I HE | | ] pws
& . | PSR i g
E i ; I il ! i 5
= ; 2 JI" 3 I‘ | l i -

30 ; oo (O b by 1E Uy e

. / A% = b R b u \
A L | Fy ]
204 \j ¥ A\ / 68
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10 TThlee TS0
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07/09 07110 07111 0712 0713

Time
Xt&: Li et al.(2013), The use of reflective and permeable pavements as a potential practice for heat
island mitigation and stormwater management

(3) ZHIX O-(YHt ZF CiH])

§

o Terhell et al.(2015)= 4252 -4 T T4 Uut

» = mRS 27] AAEIgo] Hol SAW, 712 WA
g sor R WY A4 A B4

B3t Collins et al.(2008)9] 4

o B ZAAE ARl ofAZE RAYHT £ 1Y S 27] 14H[80] H Hol
2QEA, A o]F FAHSHES OfARE ZHRM PO W
- B4 ZAL Sigo] MBS YT - ouid SAE vIFs| oAt Alg 52 AR

p= h 8
32 o Zo] olof a4 YukHel oprmE TN 27

- el O olAREL £44 EAof uls) 33k % L%, 43¢
W] who] o] 44 vkl 2 Fol WAsle] A& 94 - Be Be
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o (& 3-3)3 o] o 2,000nt FEO| FA
OfATE TALO] AM/SA|H| LS H| WS AT

Ao 7 39l(Terhell et al., 2015)

o
m
4
ox
3=
o
1o
>
o
oo
o,
inj
AL
rlo

(B 3-3) &4 2% ¥ OlAZE ZHo| 744 Y {XHIE Hlu

(EI-'(I?' : 9—|/$ Txl'xr/25|_ I_O 7|_'_)

E+4 oy U4 OIATE It
1=
Hie = HIE Hie = HIg
x7| AX
! .XI 1 165,350.00 165,350.00| 1 109,000.00 109,000.00
(Installation)
HE RANE
=T l ! 1 15,000.00 15,000.00f O 0.00 0.00
(Detention)
TIAJA
Okl 25 400.00 10,000.00f O 0.00 0.00
(Vaccum Sweep)
8 Ma
(Restore Permeability) 5 1,750.00 8,750.00| 0 0.00 0.00
ESDN |
(Refresh Base) 1 8,100.00 8,100.00| O 0.00 0.00
=g A
) . ) 250.
(Crack Sealing) 0 0.00 0.00| 25 250.00 6,250.00
ALE HOIS|
OIAEE Relz 0 0.00 0.00| 5 20,000.00|  100,000.00
(Seal Coat)
B zt7
1. o | 0 0.00 0.00] 1 3,125.00 3,125.00
(Stripping)
He A
= E.T 0 0.00 0.00| b5 100.00 500.00
(Patching)
A %
Ll 0 0.00 0.00] 1 32,000.00 32,000.00
(Replace Surface)
A 207,200.00 250,875.00

Xt2: Terhell et al.(2015), Cost and benefit analysis of permeable pavements in water sustainability

o Ot Terhell et al.(2015)9] A+ F44 29| FEoly 72 Hau|g& A
1A ekt A&Ale] B4 2 AHAE 7§3'Jr(2010)°ﬂ nEd F44

2T E5d we} BHo] FEHAY HolAL 5o BAE AT S 9

o dPt B4 2] fARSUES FURIT A WBAR B2 A B,
SAEY AT, =AGHAAY 9ot 24P S5 ¥R 5o 5dE FAHoR
SARITHE olzfgt Hl8-S Zifol= Bt S Ao A}
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2. EE2K(Infiltration Trench)

1) 7Hd
= YIES A A ﬁ—rr%a At QABAS AASRe HEEY
o AELFL Ea R A7 FL wEroz u7} YW E Alo|Q] Izt HIES

HeE AT =] wie % % ol 2%43] AFA1Z(Dublin City Council, 2005)
° ﬂ%“r‘(2019)1‘:‘ ol &R BlEAFAIEoR AL BHF =M, &l & 5 Ux
lEe A= A deo] e Fi &= 24| 7hsstal AR, o3,
& AEY 5 53 QFEA AA E3 7Fs(City of Seattle, 2017)
o ARET2 HE 7l HiHl 27171 Aot i) RIHeh e gl Aefsid A4
HI7F 231 71E 4] AlAR9 718 €0l Ul Bee & 5 US(MAPC, 2017)
- ARAFARE Zo] 274 S Adke A FARE 2717 Fo =4 80
AALHA ofe-2A S WofokA Fethe B B R
- WFH, FE7F Zo} Haego] Aol JHEE we]7] 41 AEd
517] YA gE 52 83 AA o] =g

(O 3-6) 2ECZ

Exceedence level |

- Trench dey

Depth;bove base
Width

N=Z: Innovyze SHO|X]|
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2) HEA

(1) H=EE =229

n YEEE 2EY, SRS 1 LHEE A .,qoﬂ AEGE 43
o HERE FE 26%= Z]U#O] aﬂ¢gp_u} 29%= s}do] Wes e
7HAAL Slef, At = =71 *@—’é—zﬂﬁolﬂm & = S=(9Aoh 2015)

o o]of w=} gk %ﬁ;&d%%‘“/] Zled 1 Vles Bl e, ghe
sttt ‘571 & 8 Ag(National Water Plan)& 49

ot Auvhe UEHEY & B wAIE EolH vt 2219 Adet E9to]
Zasithal FxFom, JEds AR F7= 9 L97= A, &5 HA 5=
s BlE AR 52 ZPet HE #e] BF +P(Beenen & Boogaard, 2007)

o ol2fgt o] dgow HigHt =E29] de%H(Schellerhoek)ol HFEol
AR =])9loH, Beenen and Boogaard(2007) ali AlAde] gt MUET AA|

- 1994~1997d0] olFoizl 12} BYE o] o]} 2005~20061°] 24+ EYHPZ
AAlste] JREF Wel 91, Aok & 52 &

° %HEQ] HEEG2 v7F W & 24412 ojifel] = W HlEo] B FHO =
AFEHe Aoz Yey F-REAdam7t 100% "Mtk 22 d4s

° X]EE% FH EYY 595 5 2924 st 71 ZUHTF Zaghol vl 24
S7IoHA] Qdot A717t0] A 2¥EE Aol Thsdtt= e 9

(18 3-7) YRl x28| g2l AEEY

o

Xt2: Beenen and Boogaard(2007), Lessons from ten years storm water mflltratlon in the Dutch Delta
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(2) LAl X2l

- AYEE AU Qs 458 Ak ofATER IAE|0] Qo] EESE0] 100%Cl
got, 9 Al HEo] LAEAY I E2E B FUHHoE {&

o g AL AETE AR JFAIA EY] o} - T2 28| 5 LBEES
AATHe AL F8 BHXE of WAL 599, Hi$+2 0.5hadl °l&

- AR 93t AN a3tE BAS A3 TSSO B AZa&2 84.4%,
BOD 77.4%, COD 78.5%, T-N 64.4%, T-P 67.9%%2 YeFd(H]H 2 JA-TAIA
R A AH)

o RO w2 £ A2l £ ofg}, AR AL EAE T A5k =AY
A&AQ] g Faot 7ARHS A= Eeg = 20 Uehd

- AL A AR & ¢ gl = ho] QF EUANE FAHRE HIE
87, &UA 59 AHo] HjAHA $Zo] wol FAE A

o .

- AREGTOR AU sAe FAdstelet AV AT, AREFS XA

(23 3-8) 82 XeIF HEEZEUA XMl ZIH HMI{2| 117-9)

R L N

Xz ZX[Q(2010), AMAA Sedt AARS 7R MR HFQEMAZIE LY
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" APALE Bl AFEHY ohft B EEE A & gl
o oWl £(2016)9 ZYET & HF(20132)2} FHIH L3} (2018)4 7tel=
Zhel, YA 1(2016)4 mdy Aig FYote] IFTFo a3} g
APAFIAE F& BOD, T-N, T-PY AZaeS eRlstyont l 7l 21(2016)
= 9 940115 COD, Oil & Grease, Zn, Pb2 A E&71A] &l
SrpEAtantel 3¢, ATy AREF wddy o] 99.1%2 FHE
(20132) 7rol=2kRlolA AAIGE 25.0%, ©olFW 9)(2016)2] HYE Axel
50.9%, +HAIHY 23.6%°0 Hlo] gLt =2 4] 7=
o A9uitt o] hEEE ARMEA 9] 25 Uuislols AL ofHAT ARLETo]
odd] wet £ SeREATARE Ul 4 Qive
o AREFO HIHQAEAE AGANE B EH BOD, T-N, T-Poj| H]sf TSS,
Zn, Oil & Greaseol 3t AFEINT w2 FAo=2 Yehd
- QAEA ¥ P AZALL TSS 86.0%, Zn 79.0%, Oil & Grease 78.4%, COD
77.2%, BOD 76.0%, T-P 74.6%, Pb 72.6%, T-N 69.1% <%=
o SLREAGETC} o] @ o] wet v AEA AdaTE gkl £ AN,

AYATE B8l AFEDol 9t HEedEdSs 2 & dF= ?J%‘-

1
>

(13 3-0) HET HHLHS U R4REXUET

100.0 .
Z
80.0 = .
8 N N Z
N N N .
40.0 N N N - .
N N N o
20.0 \ \ \ I N
0.0 N\ N \ N7

BOD T-N -p coD 0il & ze

Grease

s 8 «IREZEYS n 1Y s$EME 2 FUATH
A2 ZSANER(2018), £9A|(2016), 01HTI 2|(2016), (20133, 2019)
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© 20009H &5t Wi B4 AEtlA 9] deE A S5 Z?JX” 8
ohe 497t gubEol}loy HEVFEL oot e Es ol ek =y

- 52 Eol wWol AREo] g ¥ oflzt & o]Fsty| Wil Aot s
A HAS Ee EGSS AUEAEE, 2018)

o Heilweil and Watt(2011)= ot & stUEN JAEZFO 52 H7lsH] Yol
U= FEE M= Z2(sand hollow) FHIHAA A 4

- AP 20049 102 2795E 129 1497HA] 4847 FE5-E ol U= A5A|
(reservoin)ollAl XPFom, siF A= Bh AESF ARG 4TS H539
716 T B ozt FHTY U AR & IHA As

a8 3-10) AEEE d5 H7t X

Xt&: Heilweil and Watt(2011), Trench infiltration for managed aquifer recharge to permeable bedrock

o Heilweil and Watt(2011)= AEZZ Ao & 43 SYHSE AnH7|
9ol AFEFolA 5m Holxl XORRE AIZE= 3719 WA A%

- Z¥Z} 2.4~3.9m(IFP 8), 16.5~18.0m(IFP 7S), 18.9~20.4m(IFP 7D) ZoJojlA] A

o 48YU7te] A9 7|7k 2,000m’ TEL] S AFH o] dojter, 9= 2 2.5m
7h FAHCEE (O™ 3-11)F Zo] IFNHERE vE 237t Ushg

- AR=FH 7P 77k IFP8S Adlo] AltE]7] Hof tha Axg Aejgioy AF

AZE 19 Fof] ZMVJHE HIPT AFo] B wrkA] A&shA St A5
- qizm_% IFP 789} IFP 7D2] =9l A9 Al#F 189 ©|%7H4] 4.9m olste] Mz

A%ee el BER U0ks AS BT S A8
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o Heilweil and Watt(2011)E I+2HE B IFEFo] ul= FEF GAHE 2 F9
At g s A AR B 4S5t RS

o g A= HIEo| opd AR IEE oz AYS AT TR Lgo] E9
AEE o} g3 ASAo] 5940 I =

O
EQt oA st Aok gl =0l E AolHa AT ¢ U=s

Qg 3-11) AREZ X0 M2 AEXHE 9 Hst
. 2.0
% —— |FP 8 (screened 2.4-3.9 m below top of trench)
=z 25 -O- |FP 7S (screened 16.5 to 18.0 m below top of trench)
% —~ |FP 7D (screened 18.9 to 20.4 m below top of trench)
|_
LL -
O  3.0- e
o S
o T
=2 45 =a
ol
i L -
m= 40} e
Cc=z o
L
e V3
2 45}
o
—_ v
M_ﬁ::_:?_-_—_:::_: L e |
£ 50f
o
L
[m]
5_5 i i i i
0 10 20 30 40 50

ELAPSED DAYS

Xt&: Heilweil and Watt(2011), Trench infiltration for managed aquifer recharge to permeable bedrock
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IEXHiZH2(Planter Box)

3. 4
1) 7ig
" FRE U A A, X317 FA4o] 7hse AlEAEeE
= UHE 12EE AE U EY, A& 59
¥ AZH(City of Lancaster, 2011)

o AEASRES A B A5t 3
NE S-St 2992 4 53
5% EQRo20] NBYFT} FR5IE HA
oz d i /\;d _gtg ;q7l— QOﬂ 7<-1E o = %}:

- ok ol=gt avk= ”%XHHHQH%E 5
7390l SstE AST 4= gl B 9+
i gik= AY %it} £ 5 J-2(SEMCOG, 2008)

o Al Yol A1Eo] 4A Jeug Al Qo) wA8E BAT & AL, S Al HlE|
A5 RS FE0t R0l A A& B9 1‘4171 $O2 FHsh= Aglo]
7FsotAEE A8 fAIsH| AsiAle 7Re7lelE A714% 7 35 28

o Z7to] TARQl A Aol Azl Fofl &8 = 9lS B of g} 7Sl ARFA ol
AXT A9 EZFolE AAAY EFHAE dAot 2FE ol o 234

(City and County of Honolulu, 2012)
(J8 3-12) MExuist2

£(2019), Hl2REN=Z3t AlY

A= 2
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2) HEAH
(1) 0= OAIA=

o A2 A3 U BUHYe] a4 AN u nAAR
o W% BN FHRE WYlansing Al SN N ofli(Michigan

Avenue)?] 87 AW ZRAES ZstEA ARANSHED 5 Tgelmet 4%
ot A TS AR GAF B3] FAIA0I% HlARE F AA]

kil = Bl
QLS ohe XOE o|AE WA tErd F £k ¥ mARE F1 tieha

_I
HJIHJ
re

l

Sm gole] AEAiskE 307HE AR, o8 B3 =AML Bles
BA, A3, EAboles oz 8otz FS(SEMCOG, 2008)

3 SrAdS olstaA for, okt Y AEZ S AAdE,

a5 o9 L9=de 111740}3’_ &g W3 AerEr AR E S

8l 2ol ARt IWE 2¥(Grand river)ol UAlE FF= E0lLA

1% 014%_ F7F A5 B3l AeAvishEe] avE g}l

A A-REF F 75%7F Aadhs 5 249 4 B4 (Tetra Tech, 2014)

OO
iy

N

m

b=}

N
it

o o
b
()

3:%
oo

£
i)
)

(28 3-13) D= DJAIAFE ASTHHietz

Xtﬁ SEMCOG(2008) A De3|gn Guide for Implementers and Rewevvers
Tetra Tech(2014). Green Infrastructure in the greater lansing area

1) Tetra Tech(2014)2] A20M= DA OfH|'F0Il HX|E AMSXHHEES ASTHHISHEY AMRIF X (planter box
style bioretention)2tl E&ZOLY, 0= SAESHUA 0|5 ASMHISHE Alg|2 ARCkE Mg &t 2
ARUME ASKHHSHE MBARZ AN
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(2) 0= ZetAmof

v uls gepdujoh, SAAE 52 A YRR ASAuiehE A
o W= gepdujop feS2 FHHA A7)0l RS B AR xSt Yor
o2 3t A WA AEE AEAuISHE H2|(Philly Watersheds E¥]0]A])

- SEIAL Y LRAES 7|22 §F gfne] TIZAES Sa)st J_x} 3}
o AZAHigtEE B FRY T, Ex HEY AR I AL FEE FRES

avEos FAF £ 9lon, PRI 7|E Sfpk ALHORY| FrES &
o=x FHY A& ol 34 TS F
o R F7HAQl 24 9 5T AAste] Al4HQ olgthee SHistL Al

A3 WX LS Aot EHAYRYE @S

mlm

il

S}
i
2
filo

B

(28 3-14) O|= Z2tAL|ot AMExfeiehz

i

Xt2: Tetra Tech(2014), Green Infrastructure in the greater lansing area
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3)
(1)

kol

A}

HERE=E & *+fE N

[ Q%xﬂuﬂﬁ}lﬂ; H]?H_Q_Oﬂ 2 TSS°ﬂ 0101 A}qpq_g O 25} ;qﬂ_g_% 3}o]

©)

100.0
80.0
60.0
40.0
20.0

0.0

£(20132)9] AYINL 71€84 7lo|=eRlo] wEd AR g2 uH oA
E£35] TSS ¥ Oil & Greaseol] that A7EEC] 90.0% o<l Ao Uehd
A HIHQPEL ALALE TSS 97.0%, Oil & Grease 98.0% AlAl
Aot AFAI A AlHH Jﬂ‘:‘ Al Aol M Al sk TSSOl s
Y7y 78.2%, 90.9%9] ALHEES YERHL, AUt MAAEAY AFAE
86.0%= Rl=|o] 2 HW&%EEOH Ho} H1d =2 $4] 7|5
BODY T-N, T-P9] B AZaE E3F 68.0~79.3%2 LeFGATH Algulct 27t
289 gkt 4ol 2ko)7t 23.0%poll A 57.0%poll Eak= Aol Hs| TSSY]
AZag g 2age] Aol= 12.7%pz vlwz 18 Aoz 39l
olE &l AlEAHSHES HAY FS HHLHdEE F TSS= HH 0w A7
7Fed Ao g e 4 e, o] Hiol CODY Oil & Grease, BlH|Z|oFe] A|A
ES 7k ACE 7|d
FREAAEEY] B AFAIY BUEY Aigto] 83.9%=% 7MY 4% $AE
71Eg o o] slol=akelo] 40.0%2 7FE W2 $AIE AA|
F—M SR AYEF FFEATRES 10.0%, JFEH 25.0%, 5

& 27.0%2HL AARE A v wsHH 40.0%= Hlw A Fodt A2 & & Sl

o

N o i r
SN on
Jr

(13 3-15) AlSTis2] HIHOESH U Q4QEMAE

BOD T-N Oil & sfg2jop &2
Grease

n2ZE = IPHANSY =23 =TF =Saskastoon

AE: 2YSAMSH(2018), &AE(2013a, 2019), City of Saskatoon(2016)
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2) HFRE MY
R w2 e ARE PR AeAielEe] dEne AdEd A
o = ZEHEA M= A ol 2k Lz tigt JEE 2oy 4
MAdstarzt 2005378 71490 EUEF AlF(City of Portland, 2013)
- BEYEE HiA= 2006, 2008, 2010, 20139 LHRoH, A&2Q1 HUE
Sofl Z42e] a-lme} Ajdo] Ad A getete] ARS8 Wil

o] tde HAS vkl A 9 Vlse sk =

O
R Kl

=
A= 20059 8EHH 20094 6E7HA] 49 B 2
o

Al
Skl Aol SHAAE Z8dt] e HlustaAt Fs

L oY,
4 o

f

A 3] e AEAEshEel diet RUEFE 9 FAReH, A A A

TA(Water Pollution Control Lap)ol] A¥-80 & =5 AEAusHio] st

g2 s WPCLell 4709] Al=Auishes F+53eH, (I 3-1603 Zo] &

- A HYEPS et A9 AR 7Hgste] X151eH, WPCL EYE P 25

g AT gARlel 7R 3-4) )

(13 3-16) AMEXHistE ZUEY Xl & #&(WPCL)

" BAY 4

Soil 1: Filter Fabric: “limited space™ geometry
BAY 1 BAY 2 BAY 3
Soil 1 Soil 2 Soil 1
Filter Fabric Filter Fabric Pea Gravel
[Reference] “Soil Comparison” “No Fabric”

XtZ: City of Portland(2013), 2013 Stormwater Management Facility Monitoring Report
Soil1: 70% sandy loam + 30% digested paper fiber

Soil2: 55% sandy loam + 25% digested paper fiber + 20% coconut coir

Geometry: shorter/wider ratio = 2.6, narrower/ longer ratio = 1.2
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(B 3-4) 2= Hxel

zoar | X|2AZt | M3 e
plle) Ech)J oT =N (=] HIT
&% oA (inch) | (AIZ | (inch/Aiz) =
25-Year _ -
e 23t 4, EE 155 =0t 7oz
(Basement Sewer Backup | 1.89 6 3.32 HT;A E|_';+ l;_ g JMHT
Protection Design Storm) SrTE Yots FFRE 24
ASFO OiEZ 42, 32| O{SOiCH UMsh= 158/9|
. 1.41 24 .92 _
(CSO Control Design Storm) 0 grE 7
Summer6 _ —
. 2.17 35 0.60 E& 42, 64 S 289 =45 7Y
(CSO Control Storm series) Oisd 32 | &+& 718
WO A7t UARQEZO| Q0%E 4T, XY £
i i U= M| 7IE, O 23] Ok LGP |
(Water (S)uahty Design 0.83 24 0.17 0] TH2 CIRol0] Bl3h Ztozit e}
torm) 2 v

Xt&: City of Portland(2013), 2013 Stormwater Management Facility Monitoring Report

° 20054 8¥° AP dH=S 53l Aot HArrEsAdadE gl 244,
(1" 3-17), (& 3-5)% 20| 91~96%9] &< AAAN7t e AE Yed

- ok 43 F2 2 Bay4ol vl AR Oéoﬂ 7}77}—r Bayl~30 l iz A o]

A=, ole AEAlehEe He weh TS

- B g & ARolo] g Aes AR A ‘31{% %Xl% o] FIT = 3o,

AeS A wAIs] Adide B AFEd S S5k A°l $8

(B 3-5) ASMistzE FFRE My FHWPCL)

= Bay1 Bay2 Bay3 Bay4
I3 R2kinch) 3.1 4.9 6.7 8.3
ML E %) 96% 94% 92% 91%

Xt&: City of Portland(2013), 2013 Stormwater Management Facility Monitoring Report
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Storm Time (minutes)

(ag 3-17) AM=nfHiet2E HFRE Xz =(WPCL)
=——25-YR =——Bay1
===Bay2 -Bay 3
“="=Bay4
_l\_)
80 100 120 140 160

Xt&: City of Portland(2013), 2013 Stormwater Management Facility Monitoring Report

180
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4. AMME2kBioswales)

1) 7Hd

" TR} FAFY] eAEAS At A iAo antAQl A=
AREF S F9FES =51 L9542 48 U, HIERE 7] 96 Eolv
e YR So] UE ¢ AY 2 Z(City of Alexandria, 2015), 2AA4E, A
—}F"““ 7H—r§ E}cﬁl olFo& EH@AEE, 20192
t& '5317] i AP HAo] FESIERE AP
A AEEE B9 B, 29 152 W57] {8 A4
E% ‘4101] "]"ﬂo}‘%ﬂ% e A% 1S (Bertule et al., 2017)

- City of Saskatoon(2016)2] AFolA= A EFo] AFol7] do] =29 79
S35 AYsks o Agsitty Adse P, A% AL} EAR A =TS
TEY FA| 485He B B

° Eookg] of7t- 52k 3 AE0] Ao g HHQHEHo] AT & ot 54

= o

= MASE ABSAL B4 dHoR Vst Aol Ae(@HF, 2019)

:

(23 3-18) Az

Xt&: City of Portland(2013), 2013 Stormwater Management Facility Monitoring Report

2) £ %70 AMEZS Bioswales2tl B7|3X|2 Bioswales= Vegetated swales, dry swales, wet swales,

|_—|C>

grass channels, grass swales, biofiltration swales & LISt 01522 22X U7| EH(City of Alexandria,
2015) 0|5 ZZsto A =2
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2) MEAY
(1) iUt EEE

oSl FGOR Qs WA B N ot Us e 4
o AUt EEEG g o= FUS ERE o] FU F MY 2 TGS e
SHIL Qi M mFBE 49 A F9 AGoE YZo] §EHL F8 o]

A4 2 59 3L 2 D 24 AN ASte] IFL 01
- 912 EAAGE offet YR 2 AZoIT L vl LT A, WX Ho]
shl3 A% A e w1

o ol w}a} ARSI B L olg 2L B oﬂLM A%, W5 9 2
T Aé

i,
%

olrt
* =
Ez
=
.
>
@
(m
fj
N
)
3
|o
>
ox
!
ot
o
E.
=°.=
>
oX
24

R A A
o Y mEAEH AYETe TP FHY BAAT B UBS Ao
V1 5 Aastont, gl 9 4T 53 e 28

o MEE aYAEet FATE AN A3 A0 B8 180% L ol= Al
9] ofATE Zx}A] 17] A4 ]%EE} HPAA AL X4 9l Bujslo] B HlE
1S o Jdoluet 8-S 53t it A ks

o AT 5 IHQluE &) 7|£9 FA4E SA A =3 LS A&
7Hs3 AR WAoo e gsers 'T_Xﬁ] AAP AS S =

X

oJ:Aé

XZ: Schollenand EH|0|X|
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(2) 3 E|EZ|ZE

v BIE9] avkA HHE &) BVl ALY A4
o 339 ElEgZE|(Tea Tree Gully)Al= 4771791 H7ht @ ¥ (Bulkana Oval)
= W*J—OE JRlmet Al ZRAE 27
o AREre A 9 AXES A AT H AARAE AAReH, A
Sl b BlE2 A5t AFAIE AREHJNE B71Ee WhErE
o HEZZAlE AETY] 7|22 71501 SlEwE® ot A4S &837t 4
WA, ARl 9IRF HOAE & SOl A u Tdlzmao] gt A AR

ftfo

ik

5l Q.
(]

=
r

AtZ: South Australia(2010), Bio—filter swale at Bulkana oval

(23 3-21) &% EIE2|ZE| YIESMFAIH(XIS

Xt&: South Australia(2010), Bio—filter swale at Bulkana oval



A3 1103

3) &= ATE
2 HAEY] A8 AREES ZAT Tdlne A&
o g d-gro 2= AEA HE(Salmons Brook)S #opto] 2 A H&2 25
AAH Hif =& 504 EEULR HgR $Eo] odlstat SFAAME olE
AAds7] A A", AATA & 1ddnS A HA
o AEFZ Sl HlEC 4o Sl LAEEES olydddl wt sl HES 22
ol HAasta ANl 917t of7s7te] 7l Eg 49
o o] Qo AEA HE i it tigh FHHEY H|go] AHFon g7 o
SAol thet AlR19] F=Q19J4] 3H(City of London, 2016)

(J8 3-22) Y= QTE MMz

" HES B4 S SR sRlea AREwE 45 ANET
o ALY HHAEE AHAREol et =HEE5H(2018)7 e H(20134),
City of Saskastoon(2016)9] 110 w2, E5}=4e} T-Poj|9] Aago] Z+z)
77.5%, 72.4%= BOD(63.0%), T-N(47.0%) 5ol Hls] AhHo= &2 44 7|5
- Bleas AR T ARolA Bk QAR S4S 7H AeU B
BODA &4olv JgAFet 2] w7t o2l &sleart 49 HeE dEsid
¥4 5 PR ERokl d(E, 2001)
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i

o MPALoA APEFY ©dlea AFATNE FEY] det Aol 22
Ao gt gigHet & SUE AEF g 74 E9l

= Bt 35.0%% AEAEghEolu £t 5o Ble) Blad W

ek, PR A= F-FEAEATE 10.0%, City of SaskastoonAlE 60.0%=

AAshs & AFtuier Zpol7E A A= AREIE Bl weshy| ofEe

|l
LR

3%

>~

(3d 3-23) MYl HEHRFEE F P+RENGEL
100.0

80.0

60.0
40.0
=l 1l 1l
0.0
BOD T-N T=R TSS TS Zn Pb

mEEE =sZEFNUSIE = Saskastoon

=
o

a8

=

A2 2YSAMSH(2018), #45(2013a), City of Saskastoon(2016)

" ARE E QEEE A ofdE A9 AR e T AR

o Xiao and McPherson(2009)2 = AH AT oA A=Fo] aiks ASSH] ¢
5 Zg|oto] |5k HlolH|A(Davis) tHel FAPol A= AR5kl 739+
< % Ed Aday 9 UR A% FAE 24

- ARERY duF EGS g C R diRddS Flon, 2007 2¥7E 20089 104
7HA19] ARl 717 ¥7E & 503 WE § A 563.8mm(E 5070l gt

- AAET AR o ARGE EQS gt EYT} SHieto] 9k Ao = T AtolA=
o]& tlofH|A Eqf(Davis Soil)olztal A

o A= BF AdFNAY FEFE HERT diH| 94.0% A3loH, RFE=H9
35 27 Al Aolofl BAIA L E ol Aol AR AP =GO A%t
A= JYEES 95.3%, 25 86.7%, H71HA 95.5% & T A VE

o Aol AAY9] Aol SAARI YIS PIAEA RIS Hsf AEe} diETtol
27 WS Adew, AAEF AAE Uit dut Bl Hojzl uio Hls)
C & A Aow YEg
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Xiaoe °[2fgt 2fo|7} AL Y Hlow]Aa B EAsks HFe] £=°1 57171
B2 A I EYEG o 42 57 9 HiE Aol ek AR AeR
o, ot Azt oFole vt EE7| tigd] S22 oS A5 FoF drtal 4
g At ARBET AR Stdel 49 e HolMlA B 837 el
ol Aot Hgsp7l= ofEe 4 AT A= FAA ] Hek arlo] Hsj
Atk dur BEoruTh Al ARl EQo| Hrl AL =M

/\E

20084 4& 15 20084 6& 12¢ 20084 6& 20
AtZ: Xiao and McPherson(2009), Testing a Bioswale to Treat and Reduce Parking Lot Runoff
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n HIETY 2 270 aE 338 oty Rzt FolA oI Q= HES

o HIEHYUL ES HE i AE To&8 o|Fojdl HYow dvtFow &

ZArrde] w2 Ao AH(GrowNYC, 2016)
- Y= A8 S Aol EY SHEE HAER, AXgAa] X33} yolof 9
A715 24T F A1 A FRE A9 A4 24 24 7Fs(Hinman, 2013)
- ARAIFAY B FRE ZZEY|E sh=tl, o5 AloAE BlEg o] Hel A
SFHA] rain garden®} bioretentions E-8(°]¥% ¢, 2016)
o HIEo] 4o Sl LAEES Ae U SAll 3 £o] Y& AEEE oEECA
A A E AT ¢ Ao, vl AEFANAE HEFES ARES
= BAA Rl FAol ofgthe WHo kA
o HIEAHYEE ZA] @4 AAolE a7t 91O (Bray et al., 2012), 273 ¥ < 7iA
o] 7bsot HENEFFS =9 Aokr 349 52 E(Hinman, 2013)

o mj= g FolAE 7ile] ARRA Hol HIEAYS A4 T & LS T 710]
TES A&l 5 Aol 4& Jddxg & shtEia 3 4 3l

- = A (Woking)oll M= Z5=us7t §IHER oo tfgh it 5 shube HEd Y
FESHL AFE 8 QhE ¥THWoking Borough Council, 2018)

- okeo]o] g wH B|FHHAIl Fol5kto|(Hui o Ko olaupoko)= EAI9] HIH
LA=E HYE A9l HEFYY oS Aok, HIEAYe] A7), Am, A=

Mg 9 GAES: 58 B2 APA4E BE(Hui o Ko'olaupoko, 2013)

rR o

ik

(J% 3-25) HIEHY

RAIN AND
STORM WATER

OVERFLOW PIPE
TO STORM
_ SEWER (OPTIONAL)

4-g
Xt=2: GrowNYC(2016), Green Infrastructure Techniques
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2) MEAY
(1) 220 el =2

o o Fgel fEEE YEweE 9 HEEY 24
o 299 clgelo] 93 Lel(Kvibergs) FUL 95
A7V 5 HOAAS 25T glo] X2, B wRTES

o

[>
!
B

Apietg o

4= %e

9 W gEaxzx 712 20159 3R FHf 500HE

FAPgo] nrd oI, sig FAFGOIA ZEfuee LiEdo] Yl 4

Ageoz Z7p| wedl g rEeAolME olF A A8 HEdds 2

- oEEE o] AR A HoME Tt A DAY, ¢ Al QF=Eo] =AY pER
stz EEgo] wet dEEeAs adtAd sle e A 130123} A=

’éﬁﬁ%}—‘:ﬂ i‘ﬂ #2394 W HEdd A ol Wl

- A 39U BEG Y2 700n'=E 20159 6¥ HFHOH, 7 } «1 AL
o 5taL 7&T%°] e 4 FFHE dcke Ae F8 &

o dHEEIAGNE FEE P71 EYEPS B3 HlEdds sl jlow,
Hellberg(2010)= 975 &3 3¢ W HlEd99] 29=4 5

- ) wed FuHE] U Hdrtee A, 9, FH 52 59 L9ede
AARCH, E3] A3} 2] AA et Aoz gl

N
o
e
K
L

¥ o
Ir

ok
n
e T

O

_/_"\_
01

e
_',

(13 3-26) A GiE|22| FH|H2| S22 HUESHH

At&: Naturvation ZSHO0[X]|
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(2) ==2%0] H=

" AAEShA BES A8 HlEdEe 2ot ede| ZRAE A4

H=2ze] ed 779 BRABryggen) SH B 2% AUS0]
FIEES otd 79 S4HAR 19799 AlAZeM A= A3

- BFFels (O™ 3-27)3 2ol SAAH ARl Hesol 4 A AR

2242 24 At vig o AL SOl U

= 283t

mx

(a3 3-27) 20| 2l

el

o @ro] o] e okl Asr} FEEEA B AEe AFT] ¥t wago]
HRol AR HEHYe TR 2o ZAES AX

Y
i
o
K
i
=)
fru
J
)
_o|ll,
N
do
=
i)
)
=
)
UEL
=
o[
e

HES Aot A5

BSR4 T8 988 FA(Ersland et al, 2015; Seither et al., 2016)

08

(33 3-28) =290] E2A HUSFHE: 2014E ALY, 2 20162 2

B 2

E < B g e = e SR
Xt=: Ersland et al.(2015), Seither et al.(2016)
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v HHeHEE 9 RE Al =2ed an 1S

o olg®l €016 BY 1HYAEAY AFPNL7HE =Y A ElIAEHE
(test-bed)E mHelstal BIEA Y 5o tgt BUEHPE AP, 1 23 HE
Y2 BOD, T-N 59 AEEZ 90% ol &2 A= gl

- BOD 98.5%, T-N 98.1%, T-P 93.9%, TSS 96.7%, 472 98.6% A7t

o ZFAA AARE SHE(2019)9 AMARGOIME HIEFH] LAEES B
89% ol &om, FRES 78.6% & ACE &l

o AeHA W HlEF Yol tet BdY AolME FRES 95.3% Adtke 2R
Uettes 5 L9584 9 4975 Aol g3t an 45

5] Zt A++9] 4t BOD, T-N, T-P Afad= F24, IFEF, A=A

(38 3-29) H=gFe9 HERFEE § 2+RENLEY

100.0
80.0 '
60.0
400 :
20.0 I I
0.0
T-N T-P TSS TOC ze
REFE R IYHZTSIY =W «HFE wIY nAEAY TOITPH

T =EeFaet2018), +#A1(2016), 01FY 2(2016), 2H4=(2013a, 2019)

o ot
|
]
|
]
e
RSN A R R RRR SRR

b

ol

(2) Kot B
« HiZo) YEE wol Aol ek aBHe NEHY
o FRo| F&% EASE 44 09, T4 59| EAP} F7k61 £ AR dje)o)

a-Rlzet ARE Haste] S5 B4 we &4 BA 24 (L et al, 2019)
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o Liet al. (20192 JAJZNE 53| B2 T5, A, UF, Agshs AHA] A9
g ERlst7| el HEA o] Aoty Y 4o vAs FFE A

- Ae S ARG AR AIRHEH FH Aol fIA|gE 2709 HIEHHE e
Fgow, 20169 5¥FE 10974 5784 7t 1Y

- AF71ZE B HI7E 129 wEeH, 37] A-(1, J2 J3)olA A5k HlolHE 44
St J13 J32 20169 5ERHE, J2& 20169 7€HE AA|

- <TI% 3-30)3 2ol J29} J32 2719) HiE el 242 IXJokH, J12 ]2, J39t vl
ot 272 YEGUolA oF 40m HojA glon, 9F9] g wA] ok

it

(23 3-30) AItSH WA L SISFd 72X

outflow Inflow

wriLoess soil i : il

600mm

Waterproof cloth
PVC perforated tube
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o Aolr= BlE ARE Zdste] BlE s Rainwater Harvesting)ol&h 82 AR
Sh=tll, EBARAIEY S+ F5 7]50] ZxE golgt & 4 s
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Xt&: Atlantis(2012), Case Studies: Rainwater Harvesitng Systems
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(Crawford, Smith, & Richey, 2019)
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(23 3-35) O|= MAOIE O|C|of 2IMZ| HIEQ] HEXMRAE & ZE

5§ e
£= e
;) 3 H ) 1 ] s
wly i
! L
£ ]
=1
I u -

XtZ: Crawford et al.(2019), Rainwater Harvesting Case Study: Seagate Media Research Center
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(28 3-36) Eatd TH DROJHM =8 odHa ©Y

Xt&: Poblador et al.(2017), eDF Norte Fluminense ZMH|0|X|
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() (mm) pRs X2 | 19 XE bt &
1 5.2 1.6 29.2 446 75.4
2 5.9 1.8 33.1 50.6 85.5
3 6.7 2.1 37.6 57.5 97.2
4 17.2 5.3 96.5 147.6 249.4
5 55.0 17.1 308.6 471.9 797.6
6 139.7 43.4 784.0 1,198.6 2,026
7 139.7 43.4 784.0 1,198.6 2,026
8 158.4 49.2 888.9 1,359.0 2,297.1
9 136.3 42.3 764.9 1,169.4 1,976.6
10 55.5 17.2 3115 476.2 804.9
(N 5.4 1.7 30.3 46.3 78.3
12 5.0 1.6 28.1 429 72.6
=3 730.0 226.5 4,096.6 6,263.2 10,5686.3

* Qo3% %0 K28, =304
Xt2: Zavala et al.(2018), Rainwater harvesting as an alternative for water supply in regions with high

water stress
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o Freni and Liuzzo(2019)& 7H4& HEIY FHYSH X7 &5 vix 9 HF
5T Aol antAolehs APAT AHE arste] ojgelol T 2H (Palermo)

FAANGE gz BlEYa9 &5 A 5IE &9l

- AFHIAlE BEER Sle FAAGCR 408719 dEFE R FAH

A7E B9 WBIAL B4 Al PR wne Auslstug o

- &3} WS 99 7 95 2 S4o] sy 8uko] WEHast 9xEo] T A
Fom], 2002~200849] LA2w 79 ol Teelo] TIE A

g AT B S ALE ARA UBDIE ATHOH, HE 43 A2

B398k 7]&(Rain Harvesting tanks, RWH tanks)

(28 3-40) 8+MY BPUYK|

— Sewer

— sewer catchment area

o GRS B3 B4, b o OiAKIYl BE RE U S S|
Xt2: Freni & Liuzzo(2019), Effectiveness of rainwater harvesting systems for flood reduction in
residential urban areas

o 2, e A Aol (1% 3-41), CE 3-8 Zo] 34
48] s Aow 59l

- 2002~20084 & 243]9] Z= wsirt TAAAT HEPhAE AT 47, 1292
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Xt Freni & Liuzzo(2019)

(ad 3-41) HSYIEE + A2H) |70 OE A2t S+ H|1(2002~2008)
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2002 2003

=3 X0

2004 2005

e ¢zt

2006

= No RWH tanks
B RWH tanks

2007 2008

#2E8(2002~2008)

, Effectiveness of rainwater harvesting systems for flood reduction in residential

. 24 dyie () SA2 2AS
93 0jAx| 83 x| 93 0jAx| 93 x| (%)
2002 3 2 2629.2 529.2 -80
2003 5 3 7506.1 4047.7 -46
2004 5 2 3472.8 931.3 =73
2005 4 4 9121.8 5960.4 -35
2006 2 0 654.4 0.0 -100
2007 3 1 2062.8 7411 -64
2008 2 0 819.7 0.0 =100

K= Freni & Liuzzo(2019), Effectiveness of rainwater harvesting systems for flood reduction in residential
urban areas
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XtZ: U.S.EPA(2007), Reducing Stormwater Costs Through LID Strategies and Practices
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Xt&: Cascone et al.(2018), A comprehensive study on green roof performance for retrofitting existing
buildings
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Xt2: Abhijith & Kumar(2019), Field investigations for evaluating green infrastructure effects on air
quality in open-road conditions
* BC = black carbon, PNC = particle number concentrations
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LR BAE 92 242 9|
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A2 2UEF 23

©)

A BUE P2 A 29 9 ASA18E

el

1. Xz ZLEE 14}

" ZUEY 7i8
o A 44 124
o RUEF AIZF: 14:50~21:16 (¢F 6AIZE 308)
o WFFHEYUHT F) : 12.0mm
(12 5-7) TLEZ MM AX|

1) AlZXdist2 TYPE 5.0

n RYEFY AESE A2 12mm
" AEApEsREe R FUE HES 0.750m

A%

5

b

(B 5-4) AESTHHisHE TYPE 5.0 1A+ 2L EZ ZAnt

A% | 171

LXIA|7¢ A, ool oxat

15:00 0 0 0 0 176.3
16:00 1 1 0.0363 0 176.3
17:00 2 2.2 0.1017 0 176.3
18:00 3 2.1 0.1240 0 176.3
19:00 4 2.5 0.1432 0 176.3
20:00 5 2.6 0.1873 0 176.3
21:00 6 1.6 0.1640 0 176.3
| 12.0 0.756
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1 2 3 5 &

-0.5

1 || || | | | | | | | |

-15
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A ARE RETS WS dorom A9 EE Wat goe
AYRHES ABAEEo 2 SolE WL BT SR Eofor ARHYT} & &
ojo.

j=
Aste] Hopt gilo e YRS, AR ZejrrAlrE ST + s

2) AETHHHSEE TYPE 2.5

o RYUHF AIZHet A4 oF 12mm

o AZ fdd HE2 1.102m

(B 5-b) MEESIE TYPE 2.5 1xt EUEHE At

XA |ZF ZpAag Qolzy oxat
i S i et o
15:00 0 0 0 0

16:00 1 1 0.0993 0

17:00 2 2.2 0.1750 0

18:00 3 2.1 0.1858 0

19:00 4 2.5 0.1925 0

20:00 5 2.6 0.2357 0

21:00 6 1.6 0.2135 0

2A 12.0 1.102
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o AA QRE {FEF WASHA Fton Aol EFF Wt e
o AY7I7FES AEAHREC R FlE HE2 BF o EYCE IREIG & &
W

o Astrf]o] Halrt QIleEg AREY, ABIEYY ZoETATE ST o =

2. AL 2LET 2kt

= ZYEY iR
o ¥R 54 4
o HYEF ARt 1 16:30~24:00(2F7A17F 30+2)

o Z= 1 17.7mm
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AER-E

1) Al=HHetE TYPE 5.0

(H 5-6) ASAuisk2 TYPE 5.0 2xt ZLIEE Znt

XAIZE ZIA2E oolat Oo=2f A
wwz | TR B WS WS e
14:00 0 0 -1.79
15:00 1 3.2 0.2128 0
16:00 2 1.3 0.0865 0
17:00 3 0.3 0.0263 0
18:00 4 0.2 0.0737 0
19:00 5 0.5 0.0900 0
20:00 6 1.9 0.1700 0 -1.79 109
21:00 7 2.2 0.1400 0
22:00 8 3.1 0.1600 0
23:00 9 3.5 0.1700 0 -1.79 109
0:00 10 1.4 0.0800 0
0.1 0
A 17.7 1.209
o
-2.0000 - = = = = = = =
o
—— FUH(m3) —=— X5t B a2 (mm)
oAM= g %—3 oH. FEFe WA AL
o RF S Egor 3FH
o ABHeI] %}7} Yo nE ABESY, A|SHEFS] LAFLALE SHT S AU
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T 5-7) ASMHiEHE TYPE 2.5 2kt ZUEZ Zi}
LXA|17 ZiA2E oolaf o=t XA
G R - -
14:00 0 0
15:00 1 3.2 0.3040 0 -1.76 99
16:00 2 13 0.1235 0
17:00 3 0.3 0.0128 0
18:00 4 0.2 0.0405 0
19:00 5 0.5 0.0665 0
20:00 6 1.9 0.1810 0 -1.59 99
21:00 7 2.2 0.1742 0
22:00 8 3.1 0.2117 0
23:00 9 35 0.2880 0 -1.43 98
0:00 10 14 0.1530 0
0.1 0
AH) 17.7 1.555
a4
3 n I i,

O

@)

1 2 3 4 5 B 7 B 9 10
3 v v v .___-.—.—i————'_'
——Zx(mm) ——RFYF(m3) = {FEFm3) -—W=FSee
(=B |FE m)
AAR9] HIE G932 9F1.209m 0| F-E&52 WA A9k
2% o3 mgow Ued
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|0
4

3) AIBUL I
" RUPEE AHE 9 1A Y] BRESAE Bt & 44

o S9N Huff7d 32948

o e AF F9AEE F75mm/h

o AEAMISHE 15,03 12.5Typed] AE7S ARAYAEL cheat 28

| 23

n AZAHESHE 15.0 type
o ZFSAAAIZE 1 1208
o Z}oAcmE : $YUA Y Huff 28 359
o F 58T 432

(B 5-9) MEHHSIE TYPE 5.0 25424 &4 2

e | | e | 2| amay | T4 eEE | sew

et (%) ’ mm) Oy | Vm | )
0 0 0 0.00 0.00 0.00 0.00
10 2.16 2.16 1.4 0.09 0.09 0.56
20 6.9 4.74 3.08 0.20 0.30 1.23
30 10.17 3.27 213 0.14 0.44 0.85
40 13.38 3.21 2.09 0.14 0.58 0.83
50 19.65 6.27 4.08 0.27 0.85 1.63
60 31.2 11.55 7.51 0.50 1.35 3.00
70 47.89 16.69 10.85 0.72 2.07 4.33
80 66.95 19.06 12.39 0.82 2.89 4.94
90 83.76 16.81 10.93 0.73 3.62 4.36
100 94.08 10.32 6.71 0.45 4.07 2.68
110 97.11 3.03 1.97 0.13 4.20 0.79
120 100 2.89 1.88 0.12 4.32 0.75

2 100 65 4.32
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n AEAESHEE  12.5 type
AAAZE ¢ 1208
£9A 9 Huff 23 359

0 73S
o ZSAANE :
© % B 233
H 5-10) ASHHSHE TYPE 2.5 Q5424 £ 2
e |Gy | N G e | v | e
0 0 0 0.00 0.00 0.00 0.00
10 2.16 2.16 0.76 0.05 0.09 0.30
20 6.9 4.74 1.66 0.11 0.30 0.66
30 10.17 3.27 1.14 0.08 0.44 0.46
40 13.38 3.21 1.12 0.07 0.58 0.45
50 19.65 6.27 2.19 0.15 0.85 0.88
60 31.2 11.55 4.04 0.27 1.35 1.61
70 47.89 16.69 5.84 0.39 2.07 2.33
80 66.95 19.06 6.67 0.44 2.89 2.66
90 83.76 16.81 5.88 0.39 3.62 2.35
100 94.08 10.32 3.61 0.24 4.07 1.44
110 97.11 3.03 1.06 0.07 4.20 0.42
120 100 2.89 1.01 0.07 4.32 0.40
2A 100 35 2.33
4) AIBLR NM L MBI
= fEwRdo] /5T ASAE BESt] 4RGSR SYTE 44
o ABFS A
- 25019 P71 B 7Pl A
- §ET FURO| MBS Mo} fEFS Aol F 5 U=S @
-8 olde] HREnE sl Y YL FANA §2F s
- WY GYAR AASle] AR SEFS ZHT
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(13 5-10) 212U MY

. AFAS 4B

o AIFYA] 1 2021¥ 5¥ 13Y

o AJIZF : 10:00~15:40

o QIFAFE L2 HE S+E BolA A3 AEAHTECE FUHEE A
o QRE Witz HlEC] fIEE RfFHUE &85t HEY 55F A

a4 42.9%
OF
o}
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(B 5-11) ASIH{3HE TYPE 5.0 Q1224 A8 Zut
ooras Sttt DUEY S
TIME(®) mee REY N[ERS] Hzm e

(m3) (m3) 29cm) | waE
- 0 -1.763 -1.02
5 0.023
10 0.056 -1.763 -1.02
15 0.065
20 0.094 -1.763 -1.02
25 0.084
30 0.075 -1.763 -1.02
35 0.104
40 0.099 -1.763 -1.02
45 0.113
50 0.149 -1.375 -1.02
55 0.246 0.000
60 0.310 0.106 -1.083 -0.998
65 0.351 0.154
70 0.440 0.190 -1.033 -0.98
75 0.436 0.280
80 0.449 0.330 -0.993 -0.985
85 0.441 0.348
90 0.354 0.345 -1.003 -0.97
95 0.112 0.247
100 0.088 0.169 -1.008 -0.995
105 0.037 0.108
110 0.000 0.059 -1.008 -1
115 0 0.018
120 0 0.004 -1.018 -1.004
125 0.000
130 -1.02 -1.007
140 -1.02 -1.016
184 -1.046 -1.02
244 -1.096 -1.02
264 -1.116 -1.02
304 -1.198 -1.02
324 -1.237 -1.02
AA 4.128201 2.357
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05

05

s 1 B —8—7| ot =2 ——HL 5T ZaE

B
2
o

FEE (BANYT?E, m) +=%l(em)

(m3)

E)
=

= TYPE 15.0 }I574% &2
o oAl GRS oluhA] ke, AMEY S E4ASTE £ A0 o2
o SHEMIST 92 W AL ABHS AHOR Rel 568 AnE AHols oluo]

X F9FS o L1nd

o oF 1.5m9 HlEo] #Y HS W fEe] TAH
o QTS A3o] gur oF 32|17} EoF BUEY HAo] 202 =g ATl shE

EQ9] ZIELASE= 9F 82mm/hE FARE
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T 8
(B 5-12) AIZTBIE TYPE 2.5 QIZZOMS! 21}
oo | OMTHMER o e mpp A
MER) | T REY | Felel Lo 000 e Bl
(m3) A
- -1.815 -0.976
5 0.065 -
10 0.196 - -1.575 -0.976 SR | Maaf S
15 0.113 -
20 0.098 - ~1.025 ~0.968 i :Er;j o
25 0.089 -
30 0.072 - -1.030 -0.968
35 0.067 -
40 0.139 - -1.027 -0.968 =y
45 0.169 -
50 0.158 - -1.025 -0.965 22 9g
bb 0.151 -
60 0.148 -
6b 0.021 -
70 -
75 -
80 -
8b -
90 -
100 -
107 - -1.105
117 - -1.136
122 - -1.154
A 1.484
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0.500

5 100 15 20 25 30 35 40 45 50 55 60 65

-1.500 7

-2.000

—|—gQoz —a—OFR =2 —B—X|Bt=2 ——ZLHE FHE
(m3) = (BAYETIIE, m) =%(cm)
(m3}

" 125 AFAAY &~
o HAY €% L A9 oF 18mm/hE ALEH WAy

o *WEA ZEFASE & 444.44mm/h 2 dSH(EFE0] Ul E AT
of TrisHA U2 A= W)

Aot919] WS EoliA Q1B AR 5 2248 AJFolA] sHuljaEAgo] o] o]
e Ao 53 #

o BN B Holrs

O

[¢]

4= 9F 110mm/hZE A
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A3 FEEH BESWMM) 24 23

2 5o 299 |2l g Bgte] RUS TE5T P71
RERER AL}

(I3 5-11) SWMM &

1. EPA SWMM

m FPA SWMMolgt ‘United States Environmental Protection Agency Storm
Water Management Model 9] A2 A

W4 Agdold U
o AAA/AATY B B
9ol 715

vl PESNA T A 7E AR

9 AHE ASH2 7] B AMPIA 4, 48 B

i a7l 22 5ol e 7 s A%, Ak 58 29 Ty
o SWMMS} S A B2 54 AT S50l T £5010 £, £,
X]E%:___ dﬂ___o} ]_%
® FPA SWMM2 HEZEHQl AX

AZIIE0] SWMME 7Jstog g

1) LIDAIZ(AZSTHEHERE) HIOJE{Ql &=

« Aokt mYRe FE7] PRNE LID A4 AR HolEE gsorst
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= A

(B 5-13) 222! 40|

F2E 4% 99 2 o e

rEe
foi

F9 H|O[E|

Ftype L5.0 RAHX(ASXEZLZ 4.59m)

Qtype L2.56 QMM (ASI SR 2.25m)

100m*

110mm

200mm/h

82mm/h

150mm

(J2 5-12) SWMM G[O|E| 2/ 35H

LIE Control Editor

c |aEnsnEy

LID Type: | Bio-Retention Cell .,|
7 |l| Sutbace
-\ N
Zoll
Storage —
| | Deain®
*Optional
Ok Cancel Help

x LID Control Editor
Sufsce Sol  Storage Drain Control Nome: [HEISSHELY
Berrn Height | I 7|
i {110 | LD Type: Bio-Retention Cell v
Vegetation Volume 0.0 ]
Fraction
o r- S Surface
Surface Roughness (0,06 | a( N F
{Mannings n} e . i gv
Surface Slape 3 I Sail
(percent) ¥ storage —0
i Drain®
*Optional
oK Cancel Help

LID Contral Editar

c aEnRmE

D Type: [ Bic-Retention Celt =
o Surfu:e_.
Sail
Storage S
| Dirain®
*Optional

oK Cancel Help

x LID Control Edrtor

Suface Soil  Storage  Drain c Name |2 ETHEHELY |
Thickness [300
il oty | LD Type: [ Bio-Retention Celt
Void Ratio las
{Veids / Selids) — i
urtace
Seepage Rate 7 7
{inthr or mmyhr) (A g
Clogging Factor ] Soil =
Storage F—
I Drain®
*Optional
oK Cancel Help

Suface Soil  Storage  Drain

Thickness = |
{in. ar mim)

Poresity

(volume fraction)
Fiedd Capacity
{volume fraction)

Wilting Pont
{velume fraction)
Conductivity = 1
{/he or menhr) e |
Conductivity
Slope

Suction Head
{En. ar mm)

Surface  Soil Storage Drain

Flow Coefficient”

Flow Expanent [os

Offset Height (150 |

fin. or mm)

Drain Advisor

*Units are fior flow in either infhr or
mm/hr use O if there s no drain.
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Azl 7149 SYUA] 71AFE=A(1194]4)2] dlo]

Bl Aol A2 20199
[

I-rl
rlo

i SAZ2RE(mm) Y FCt Z2EH(mm)
2011 1975.9 190
2012 1748.3 276.5
2013 1240.1 79
2014 1029.1 117.7
2015 751.1 64.7
2016 1023.4 104.2
2017 1328.6 130.8
2018 1293.1 124.8
2019 915.8 108
2020 1635.5 134.2

B 20208 =@ NAPY

Al e (mmihr)

l lam l I
0 50 100

20204(1635.5mm)<]
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3) SWMMEE ZHES

n AR @ HYUEHHEE E3 891 datas 7|Hto g2 ARSZSS XSGR EA s
TYPES.0, &4 70 A

n Ry oS s 83%% HwE 2 AF:

i

7153188

(g 5-13) 228 4235

0.00160

0.00140

0.00120

0.00100 i

Vi Runoff

0.00060 (F,m3/s)

e SWMM

osal (0.00040 Runoff
(m'/sec) 0.00020 (F,m3/s)

OUM T ] T T T T T 1 I Fat]

n N v oy ouyoy oy N Ny N N N
o ™~ g N e~ 0 6 O o
o -

TIME{&) -

2. 20198 AZRE 22 2

" ATPFF 0 915.9mm

n A X AFSF : 28.7mm/h
o JEF : 5.38mm/h

w  FHoff FUF : 2.47mm/day
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(O3 5-14) 20198 AlZRY 22 Zn

=AY B & 5 2 (mmihn) [0 2 E 2 (mm/day)

2RUE(mm)

50

100

200
B4 201H)

250 300 350

= AlEdold A
o AEAEieRE Type 15.0

- 2019¢: &

B9 915.90mm7F WHoH & ZU=F2 184.78mm, & A

634.22mm 9o =TS 125.66mm=E EAE S

- Q9 o] §%
o A=A Type 12.5

- 2019¢: &

1000 - ® & 4(L5100)
a0 - = E =(L2400)
800 "/
700 -
600
200 -
400 - e
300 -
200 - |
100 -
]
szow  =3uy  susT  =Rsw
Total Total Total Total Total Total Peak
Precip Runon Evap Infil Runoff Runoff Runoff Runoff
Subcatchment mm mm mm mm mm 1046 Itr CMS Coeff
Z=(5100) 915.00 0.00 184.78 634.22 125.66 0.01 0.00 0.137
Z==(12400) 915.90 0.00 153.92 4203 350.79 0.04 0.00 0383

flo

FF

e 86.3%01H FUHFS 20.2%, AEFL 69.2%Y

$7F 915.90mm7F WHoH & SUFS 153.92mm, & 3

sge
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442.03mm Rom % 2. 350.79mm= EAE QS

- A7 Y] fEATES 61.7%°1H SUHFS 16.8%, IAFHS 48.2%%

H 5-15) 2019UE AJMY OI7i4Q2 [fH] Q&N SUY IEY
A7 gopr | SoTE sy e
SEMUE

ASIHHiEHE \ o 0 0
Type L5.0 70m 86.3% 20.2% 69.2%
ASIHHiEHE \ 0 0 0
Type 12,5 100m 61.7% 16.8% 48.2%

3. 20209 AjlZE DEE Zit

" AP 1 1,650mm

n A FHd /‘]70}—?— : 42.6mm/h
n Fof JEF : 5.38mm/h
A o FUF ¢ 2.26mm/day

=

N

N

N

(13 5-15) 2019UIE A2 pual Ha}

0

| AR B A5 2 (mmm) [l 2 E 22 (mmiday)

P2 HE(mm)
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1800 - B & ={L5100)

= &5 (12400)

1600

1400

1200 -

1000
800 -
600 -
400
200 +
o 1
sYSY  SIUYY  SAURT  TREDT
Total Total Total Total Total Total Peak
Precip Runon Evap Infil Runoff Runoff Runoff Runoff
Subcatchment mm mm mm mm mm 1046 Itr Mms Coeff
TYPELS.0 1635.50 0.00 19041 1082.89 396.44 0.03 0.00 0.242
TYPEL2.5 1635.50 0.00 165.74 71393 791.54 0.08 0.00 0484

" AlEgold A
o AFAMISHE Type 12.5
- 20209% ¥ 79 1,635.5mm7F W5oH & 51
1082.89mmA 2 FEF 396.44mm= H"*ﬂ%u

2 190.41mm, & IE

- QT ] REAEES 75.5%01H SEFS 11.6%, AFFS 66.2%

o AZAuiSHE Type L2.5

- 20209% F 7= 1,635.5mm7F WRlon & SEE2 190.41mm, &

1082.89mmA o FEFL 396.44mm= HA = A=
- AT OiH] AEAEES 75.5%01H SHFS 11.6%, %

s A%

2k O
'C_'

OSE
rlo

AEFE 66.2% A

(B 5-16) 2020815 AMSS 71219 ] QEUXE, 59T, IEY
ATE gy | TOTS M suz ysz
&:ll_%giﬂﬂi% 70n? 75.5% 11.6% 66.2%
éﬁiﬁfﬁi 100n 51.6% 10.1% 43.6%
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1.25C, 4 2.770)9] &% o]z} Qlglon, 7t25He uév"# 0.59T (341 0.46T,
Fdf 0.68C)2 2% Aol7l AAS.

n o5H 7] 2= IR0 14-15419] FIHL 71§ T & BAF -f5ol TA o]
Aash| Whigo] 2% A7 83 SIS sl 144] ol&A7HA] HlE BARE 5t
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