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A study on policy measures to restore water circulation
in areas vulnerable to flooding in cities
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(O'Donnell et al., 2019).
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7} Itk (Huang et al., 2020).
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o3t AT AP 7N Low Impact Development, LID), 1% 21Z2HGreen Infrastructure,
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1) J=1T2KGreen Infrastructure)

I%R1 2K Green Infrastructure, G A&7ks3t D49 7dx} 3 7]SRsket 24191719
85171 218l 1990dHh <4k oA F-857] AlZe /g o2 (F3teF €, 2016) TY, £, FA,
S, IAEE, JR90] 53 Zo] e 49 g wol1 Btk S48 at 22 AEA
MBIAE SN ugtE S 4 =774 3Exd EH|o]A).

n]=+ 39 H 5=HU.S. Environmental Protection Agency, U.S.EPA)S X|GALS]o)|A 1go]Ql
ZHGray Infrastructure, 34 719k A)E F3f HlES Hesioloy 2 o|qlxete] 95}
EAIE sidst] figh wete g JaRlnels L gsto] A|GAL] SE=ETE ofuet S5 4, ARSlA,
AAA o]9 9 HIE ¥ 582 Aokstt. Schilling and Logan(2008) AA| TA|A] Gof A
AAAQl ITHQlmetE Tt 3, =X, HEHAY 59 24 9 e 2ddxee] 2H1S
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2) 22912k Blue—Green Infrastructure)

H—?— %lJEEKBIue—Green Infrastructure, BGI)= ‘Blue(E)’, ‘Green(%4]), ‘Infrastructure
o] HIE Tol=A F 7|l wE & EoF] FoMdY =A] 2w 9] a4,
E/\]Oﬂ A e $840] AxE I1ddne] g EeR & 4 AtHBEE 9, 2019).
MU Tl Y A S A, A Aok RS B e
753 dE AZERE ofuistH AlA o= =7tellA AR, A AlE 5ol wWel Blue-Green
City, Green-Blue City, Blue Green Dream, Blue Green Solutions, Water Sensitive Urban
Design 5 ©f9st &oj2 AREEHI QItHHASE 9], 2019).

EUollA= 28Rzt 7/ES 2/ S43 1 53X /4= /okd/ 34 AA= ddfjsto] EF1F
QUmefet slof EAA] Bah v HOGEA A, it EAl] 24T 49| BY T S B
E47HA] astal e84 9, 2020).

SRS dgolluete] 4oy Het Yl tiA7} 7hsstH kA A AANA kA &
ISR A4 ALRI(LLEDS Aato] Aol B T T NS EA]
AETHFAN ook = AARKY Wi or 9| Ewehs s AR AAA o]dE Algstal
It Ramboll, 20106).
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3) XYeie(Low Impact Development, LID)

A1 9F N Low Impact Development, LID)& A#EFE YL 2RH AT, AFE 51 ZAl
sl W YA 2astoto] 7R o) AdEioll 7gAl TS fitt BX[0l8AE 7S ERith
e Ads B8 AdEE, = SegA2E 95, HlE Aold 9 B HiE Ad=
¢ +EEF 50] 7Fssh LID Al Fx AR offojl= 24a%te] BelE S5 714l ave
e &= Qo] Z=AIAHoA 9] Aol AHHI JAeHHA = ¢, 2017).

19904¥ ] m]= HglAE ZAE HE22] & 7|29 AT 7| Hul 71X 1 AEAIG oz olF]
371t T9-1E2 Alolst] oA = of ol& sjdstaAt AdH 7|eolth. =uiolAl= 20008
A @] =d=7] AIRRIAL, 20098 EFA Bl = e Wete s AYINd
o ¥t AFE FASHAHALSY, 2021). =2 HIFEY Ad R w2, Al o 59 £oF
S F8 AAR] wE AGIE ojet A ;o] Aot ot st o= Qg F A
e FFY HASE REE e A2 A AR & 4 A, 2022).
AL 71 7V Ta%t e IF = Aot AR, 5 $= Al SEALF] g,
% FEFE HAaoche ZoH(E Y, 2018) AYINE 7L
Y24, Sd=s) ARET, AFEE, A= 50
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2 2-2 | L2HE LID &3 g # &3

=5 a3 £3
o AR TAEA o TAAE HAOM fE HEAE E
o= (DUD: Decentralized Urban Design) o FAA I, QKL HIZRZE Bt
Y AFEHO IO_O= & (@]
FofapHr KAYES| ZdR-RE HEl RA
0= (LID: Low | Devel ) o AUX|F0M LRE H2lcke EXPHY
- Low Impact Development . ZEA oix| HI2032 B3t
oz K|&7tset mAlHaA| AR o CASEYE TAAS, UM 2
< (SUDS: Sustainable Urban Drainge System) | EIEXE, 0|2, Z&E, SYM ST
ol oy Ue STEAAH o ST AMYE fot F7HAE HE
== (WBHS: Well Balanced Hydrological System)|e oFd HiX| X|Qf 2 SHMXHON XNF, EE
— = DAY SAEA o TAAE HAOM HlESE2AL -
=) _
T (WSUD: Water Sensitive Urban Design) o ORI 2% #2l & ':'g*E HoF =2

M2 MSELA(2015) "2AS HIHEA U QIS IS MY ARETIA,

4) X}AH7|8i5H(Nature—based Solutions, NbS)

A4 714k H(Nature-based Solutions, NbS) 7|5H3} 9 Ql7to] OJgt EA|SlR2 WAsh= &
AE AdS 7IHEe = <t 7S $3) siEstall she ZlolH, ARSlA EAIE A #119] 35E
7|9kt Z8A gl AEA 718 " BHAle mEHE2E 9, 2021).
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IUCNQO16)2 ‘Agke] BAok gRchopy dste FAlo] AZheA A28 2AS Add, 28
How AtEE A E- WP AHAE Boohn A4ukse B 9 2L o9 242
Aofstgon] 97 BiEE AYels, 71Tl BIR, B, AUEn, A AANE 5 A%

AAsARE DA Flofs o Bae £ 9k
Aol el claket o] 2182
r ol A4 39 wgoz %%12 S, AA4A, ATEA
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Natural Infrastructure =000 e =

for Water Management
Investing in nature for multiple objectives

Xt&: IUCN(2016) "Nature-based solutions to address global societal challenges,

2. =He| St =5 A TAR

SEAT-FHRH = 20049 EES Yol =7HeHE] A& (National Water Initiative,
NWD2 &9 % SHSIIL = AR89 884 SHE 2%t 6719 8 84 5 TAA Y &4
FEO] dladZFo g WSUD(Water Sensitive Urban Design) ZHAIE AAISIATHEA <,
2020). olof we} T HWHEAE AT R 7He SEe 95 EEd ZAEA Wl WSUDE
Agste HE f& A, AFAok Ho Sdish, EAARE, He vis 44 5 s8E oA
T A AEstal itk WSUDE 55 T4 32 ARSEE= €ol= nj=9 LIDS}F F=9
SuDS(Sustainable Drainage System)2} f-ARSH 7Hdo® & 4 Qlth.

Q) #71=

WSUDE FAHA, 7] & A qf=2ol weh ARgEE 7ol Aot ot &9 Al =2 3
AZRAlO AR E ABARSA, AAFRE, AFET, o4 2 50l o3 2L9Ed AA 9
SrrES AFAPIAL 35 Al AAE 1354, T2 52 9 =0 =% kot
o A= BlEda, AsARAE S5l HlE Aol 7Fsol=S At ot AE IS
Sl WSUDS| 8450] A8H ZAe S5 AT & Sle P AP doidEs 9, 2014).
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natural water balance

precipitation

i aton

lumpnlm

t

Urban water balance

. Ted ey ol
potable
water and
wirtual water reduced evapo-
AP A

natural
state

w2 2= #E -9 AFrSE - 15
WSUD water balance
precipitation
umxpu.m
reduced potable
m«umwtm
OrrIvater
wastewater reuse
*—‘?
i Q%
- StOrmwater runoff
‘ treatment
reduced ‘
WaReWater infltration
discharge
arered
state

Xt&: Rodrigues M, Antunes C(2021) "Best Management Practices for the Transition to a Water-Sensitive City in
the South of Portugal,

H 2-3 | WSUDO|| ARBH 71 & TIs
1= 71¥ Is
o AMXZAAR(Bioretention systems) QH=Y M= S5, RES Gt
o AMMIZEX|(Bioretention swales) HIZ &4
c=2 g
AZIX Azl |* AMKFER2(Bioretention basins) P4+ S8 MO & +H X2 JIs
(Road layout OAOXDI] MTOBF ZHA
- EOJ-I' oT e o,
o AELZH(Infiltration trenches and systems T
and B vetems) | ooigm o 9w
streetscape) ' .
* 220{2HX|(Sand Filters) 4+ HE ¥ QE=E ot
* 08 Z(Porous paving) o4 QEYW AT UL, HEIIM
* EJAMRY(Sedimentation basins) UAIXQI 24 X2 EXMZ X2
5 A=HE HA Mo 2 2
°° * QIZ&X|(Constructed wetlands) e Tr
N3zt NESk=ml
(Public ] o4 x7|H2| L 0,
open space) |° AZ=EX|(Swales and buffer strips) 0jxETL
+ 2IZ&(Ponds and lakes) 2?4 0|5 2 B, O&st
xo|ga o HIZEI3(Rainwater tanks) 24 HO ol y=2
(Water re-use) |« X|otMFX|(Aquifer storage and recovery (ASR)) |24 28 LU XNz

N E=Ps
=

pd

A(2018) "EAIZEE FAAR| ¥ I
4 7lst ool et

Y]

o,

1z A8F 2(2014) "Water Sensitive Urban Design(WSUD)2)
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1) 718

i

A AA7230(Gelsenkirchen)Alo] A5 FHARSY FAURA L FeFAGAEZA A=
AR | 2AA7F F=A7E Hol 249 S3dH FEDA ol A S SERAR E-8F
47t 1990 <A 7% AAISIQ1 IBA Emscher Park Z2AE0] o] A& & /A=At TA|
SYoll= HlES ol8sl7] fIsl W= PO Aoge 245k HlEd AR 9 IAFA7IE 32
=S85 00 (015 E, 2004) A W AESAY] mote RN 13- oR 940 T 9 A7
7F Loful, of7]A] Kokl 94 E8S et BoE IREHAY 4o AR ROt RIS,
2017).
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7Feottt. A RA GAls SR dle S s S =9AS Fetal 31, F WA
e sledo] # 5m &019] 3% XiTrJJr—E AAlE HEAFEA = Z]FOHH Zod HlEe
HlEtol2 HiAlZlE, 9 ARAR olss] A% AT 3} AlE‘r(%I d, 2012). 39
AFAFAEL vt E‘r A= GA W BlEo] B oo Hol i AR s st
A2 olEsH drt. ez}l ARaAH § 299t Z5 tiHlE 8l 0.15m =°19] @& 7ol 2

o= FIE fEle] u1 A W7 W ARETE 2 LYo 2 4 JUHYE, 2012,

H 2-4 | FMARS FAHXQ HAE HESF7|H
A LiE ArEl
1501 |+ SRR 92 QU2 2F AW GF 43
Sy=st |+ U2 BY U HHE S5 29U
2HA * BIENEHA| 9
L8%0| |+ ZEXMFH =0/ % 5m
EL * XS0M 2Ot BIES SIS20(2 HitAIH. SY MFK =
ZEHRW | OISob| QUBt AT 4
3EA so
xof o CHX| LHOY LA S1=0] 012201 ZOFK|H HORE BIS2 AlZte]
e Zh! E o FlAT} =
REAEAN 0| M2t MEEHL OZ oAz 0|3

Nz JER2012) TEAISREE QIS SSTHEA W WSR2V =&, Mg sdg21 SH0IX|

3) Y= MEIOR SIHAIet HATMT

1) 78

L& =3 S5 AR AEIoRS] F7MAeL AT i tl B e FAY
Aloltt. 19524 35710 2 @5 AER AojFou folz Q3f of 408 § = oA et
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oft& olfE o] S SIS 19979 A& AR P FAFE AAFIARITL AE}
o] AFARGl sl AEf7toRe] 707 ABEFEH IR = AdSoHA HeH 7029

QJepzeelat THAL FEAUIAAE 5 RejAdo] Ax|Eo] ot} BHTAY ABS Ast] 9T
TlRe A7 9 7]40] EUET oA Hok, Qe HY)E e, Bad B3}, 055 5
FUYTE 04 mYsl] AT AT A&HoR AW AL BT HATHIAE,
2000).

T2 2-7 | YR MEPFIOR $ItAeH ST

WA A
g 28 42715 Fale HAELL)
__-_-_-_-“ Bl B3S 5l0 (IS S ASE i)
Zeio= wasio SR YEs osuS BasaLC)

AUES ERELC
Efgre FET|
ENRrEE 18 13
L SRR 01 F TLIC)

WaySo| 120l Mool HiEsA2 st
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