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= Global Issues (£k4n)RR)

Global extraction of raw materials more than tripled  » ¢ @
in the past 45 years
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BACKGROUND () WA

= Urgent Needs for Paradigm Shift (B3 TSeiEHR)

Unlimited resource Resource recovery to meet
prevision growing needs

75 Ta iR R ZiR M PRISIE YRR

Economy-oriented Economy- & livability-
development oriented development

ZrSRELRE ZEFXSEREWNSHERRE

Conventional system
design s
(MRS AR

Sustainable system design

Old Paradigm (|HExt) New Paradigm (#iig=()
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IWA CoF PROGRAM & PRINCIPLES
FOR WATER WISE CITIES IWA
(BfFKEREEHHRSKESHHSN)

= |WA Cities of the Future (CoF) Program (EfrKkins "
SRR 11xl)

Urgent changes needed to
respond to climate change,
population growth, growing
resource constraints, and
rapidly increasing global
urbanization.

T,

The city of the future must
integrate water management
planning and operations with

other city services to meet - Lauchd m 2009 o
the needs of humans and the -
(2009£E IR TN)

S0, W

environment in a dramati-

cally superior manner. to meet the needs for a different

approach to urban water management
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IWA CoF PROGRAM & PRINCIPLES
FOR WATER WISE CITIES IWA
(BEfFkthERERHBRFTSKESHHSN)

= [WA Principles for Water Wise Cities (Efr/kihs "/KEE
IS N")

4 Levels of Action (UMTFEIEIR)

1 Regenerative Water Services  pips

. 2  Water Sensitive Urban Design ggﬁmm

i Bk T

4  \Vater-Wise Communities IKE =k

® ® ® 0 ®

Vision Governance Knnwledge Planning  Implementation
5 Bui|ding Blocks TEF segE & Capacity Tools Tools
MRSRen  MAGE  SEhEEE
. (EXER) : )




IWA CoF PROGRAM & PRINCIPLES
FOR WATER WISE CITIES IWA
(BfFKEREHBHARSKESHTHS)

= WA Principles for Water Wise Cities (EfrKtirs "KEE
A=)
P Vision

e A shared vision defining
common drivers (XE3Ez17)

e Essential prerequisite (5%&R&(E)

e A resilient city vision (Ix&75)

O Planning tools

e /nstitutional framework ; e Asset management (EF~Ei2)
e Master plan (Si5¥1%1)

(HIREtESR)
e Decision support (REZIS55)

e Policies to provide
e Implementation tools

incentives (EEnEBIEESZR)
e Regulations (¥i5E5N)

9 Knowledge & Capacity
e Financing (IZR1:E)

o Existing knawled%e, Caeacity & |*iR
o /ntegrated services (Z&IES)

The 5 Building Blocks to Deliver
Sustainable Urban Water

(CEIR T RIF 2R F7KRISAE )

competency (EBRIFIREED) b

e /ncreased knowledge, capacity |Fe

& competency (YEINEYEIIREED) e /nnovative instruments(75i£eIEh)
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IWA CoF PROGRAM & PRINCIPLES
FOR WATER WISE CITIES IWA
(BfFKEREHBHARSKESHTHS)

= |WA Principles for Water Wise Cities (EfrKiihs "KEE
i aE=JJI The 4 Levels of Actions for Building Water. Wise Cities

(RE R EIRAITINMTEIEIR)

(o 3Rs: Replenish, Reduce, Reuse (MK, iBE, Iﬁlﬁf

Regenerative Water e Systemic approach integrated with other services

o Services N (GEARSEEANRSE)
L' BBEEORIKRS .| ® Increase the modularity (fSR{(ARS3) )
Water Sensitive Urban (o Urban design for regenerative services (iﬁJZFEiﬁi‘l')\
Desi D e Urban space for flood reduction (m=s[a])
e eslgﬂ\ e Visible water for livability (BRzKiEINE =)
- IKERTIRT \|_® Minimization of water pollution (ZKi55&/I\L)
-~ N
r . s s
_ . e Basin to secure water resource (FigKERIRE)
Basin ng;i}?;l__]eid Cities ~ | e Basin to protect the water quality (Fi7K/EEF)
DL ==

Prepare for extreme events (R3tkimE{4HHIER)

\ L

/
N

N\

Citizens’ involvement (GR£&5)
Professionals with various expertise(&3&\\LHFRA)

Policy makers (jR&%)
L Leaders of national and local levels (1S &) y
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EXISTING DIFFICULTIES & ENVISAGED m
SOLUTIONS (iﬂﬁi&%ﬂ&ﬁiﬂ%) the international

water association

= Building water-wise cities faces various difficulties (K&
=R EIR T IEHI S FPXERR)

< Water shortage both quantitatively and qualitatively in most
of the highly urbanized areas (5E X & REFIKERE
FR7K)

< Deteriorated quality of most urban waterbodies
(KIS )
< Frequent urban flooding in many cities (i AiEMNA)
< Disharmony between urban water system and other urban
infrastructures (MK RFESEBINHEMISIEANE)

< Poor urban ecology and unfavourable living conditions

(EACHIB T £ SFIAE B INR)
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EXISTING DIFFICULTIES & ENVISAGED m
SOLUTIONS (MEMEREIIR) e Sermatems

= Main reason for the existing problems (& ERAIFEERE])

v Conventional methodology of urban water system design no

longer meets present needs (BFRIMHKREFIRIT DI EABERE

Characteristics (§3=5)

< A model born in early 1990s
(—MEELABRIR SRV
« Sufficient supply to meet urban
demand (R ERIIFELHLE
j < An "End of the Pipe" system

7K P J:rHIEB& (EHEHERSR)
‘ I JHW&E cnarge Adaptable conditions (iERig{4)
&2 / < Plentiful available water source
e " (FERE)
« Sufficient environmental baring

capacity (FEoHEMEEET])

£87KAb R




EXISTING DIFFICULTIES & ENVISAGED m
SOLUTIONS (&R EIIR) e Sermatems

= Direction for change (ZF&975H)

Ry Y Y e S DS
" / Wat : =y / 7z g Ar o - 2 [
o e, X | Gities Within basins .-
EUK < wwre | ) QNFRIKHERR /’; mﬂi{-‘lﬂ:ﬁ@zq:
Discharge R '.?g?\__q‘ [ B (a0
j:iF7J(Q.tIE L /,: 5 (~ \‘ ,.(\:/: / {JJ_ ."” %) A
r@‘ - /J Y il {7 e, 9' '-'.,,4'1' 7y
wre 7. b Al
LEIK IR 1 Byl F
Current Paradigm: Future Paradigm:
Engineering Dependent Engineering in Nature

(HERe: TR KXol TEMTER)




| EXISTING DIFFICULTIES & ENVISAGED m

SOLUTIONS (&R EIIR) e Sermatems
= Solutions following the WWC Principles (EF/KEE2HmME
UM ES)

Integration of urban systems and
services (SERMEITEREGIZIT) Systematic solutions

(RFARFREZ)

Provision of alternative sources in

basin scale (il HMEEIRRIIZAL)

Urban water and energy saving

-|-|-7 el <3
(BT T37K T HE) Water shortage and

Resource recovery, recycling and flood control

countermeasures

reuse (FiREEUL. EHSEFIA) (B SIS E)

Provision of sufficient urban water

spaces ({R{#EigaIk TRk =)




EXISTING DIFFICULTIES & ENVISAGED m

SOLUTIONS (&R EIIR) e Sermatems
= Solutions following the WWC Principles (EF/KEE2HmME
UM ES)

Watershed management and source

protection (IR S5 KIEFIF) Pollution control
countermeasures
Utilization of environment-friendly (KSR )

urban materials (MEEUEHEMFIA)

Provision of visible urban water

(== aT AR TR7kIE)

Countermeasures to

Enable regenerative water services enhance livability

(FREBEBEDRIKARSS) (EETESEZNIR)

Water-related resilient urban design

(iZ7KsE I IRIT)




EXISTING DIFFICULTIES & ENVISAGED m
SOLUTIONS (&R EIIR) e Sermatems

= Solutions following the WWC Principles (EF/KEE2HmME
UM ES)

Citizens’ awareness and participation
(2EER5Z=5)

Transdisciplinary professionals’
collaboration HUmMan resources
(BBFREIWASRIENSIE) and capacity.
guarantee
Correct policy making for (NFTEEFIAEIIRRE)

water-wise cities

(IEFRRYK & SipThiRER)

Leaders for effective and efficient
governance

(MSENFHEE)




WORLDWIDE CASES AND EXPERIENCES

(BHESH R E8)

solutions (AtZ=: LAMEENEF

Characteristics

< Stormwater runoff
management as part of
green infrastructure (FE7K=R
mEeERsaEMRERZLY)

< Project based (k1T Li2IA)

< Decentralized (9&=i25E)

Main measures

< Pre-treatment (FigtiE)

< Filtration (35E4ME)

< Infiltration (&)

< Storage and reuse
(FiESEA)
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"R ATEIIER) Lo

Five principles “
» Conserve natural areas ‘

wherever. possible (BZAIAARIE:
AIRE4SS) A

» Minimize the development

0/
‘l -

ME[BET)
» Scatter integrated management

Impact on hydrology (3J7K30E=
s E=1)Y)

Maintain runoff rate and
duration from the site (45 Ein==

practices throughout the project

Site (B aiIShkEIELEY)

» Implement pollution prevention
and proper maintenance (5=
HIE1E)




WORLDWIDE CASES AND EXPERIENCES m

(FEIRHIREN) e

= Europe: Combining with Sustainable Urban Drainage
Systems (SUDS) (RKiM: SaFEupmHKRFRIRIBES

SUDS Technigues o
< Source control (jrskizml) D ‘

< Permeable paving such as
PErvious concrete (FEKIEs
%, WiEKiREERL)

< Stormwater. detention (FazKk
e

< Stormwater infiltration (FE7K
Ai)

< Evapotranspiration (ZEAzz:is)

Drainage system + Green
infrastructure HEKZREF+EEEMISHE)




WORLDWIDE CASES AND EXPERIENCES
(FERMIREE) e

= Europe: Combining with Sustainable Urban Drainage
SuliFEUkmHEK R EIREES

\

Systems (SUDS) (EXiM

4 B A new vision of Co- Masterplan for
Create Copenhagen Territorial Coherence
as a liveable and — to develop the city
responsible city around its water
A city in the | ) B BB RARLE)
y In the low- Affordable housing in A city built in a low- <
lying delta a denzeic Iurtzjan ce?ter lying swamp area R;edel\:clelog_ment of
City scale robust and flood proo ] . natural flooding areas
water nfrastructure for infragtrqcture and ;E?hgz_}t’y’;’ggg'e';gn to gffert\llvatgr source
' rainage and wetland networ
“ondwater qualty | | gt mandated to e
(KERETERAETS OB HE K ERHIRHE) adaptation
3 X X .
PAIKERIRI) s e s L
Combined with W S SPARESK)
circular economy — | | &% C e h bacogal o
energy and resource -opennhagen Building of Green
recovery and recycling S’ bl T, Gothenburg through

- ;_i.' =

wide collaboration

from all waters

HEFREREMONTS | | A city with limited ReEIEse A city that lives
. BRI E) ) \_ availableland ) | == ) U with water




WORLDWIDE CASES AND EXPERIENCES m
(FEIRHIRER) ——
= Australia: Water Sensitive Urban Design (WSUD)

GBI . ZKEURMIRIT)

WSUD Measures

< Road layout and streetscape: Bioreten-
tion systems, infiltration trenches and
systems, sand filters, porous paving
(EEAEHEESN: £ESERRS, &84
cHl=gt, WidiEss, SF5HR)

» Public open space: Sedimentation

basins, constructed wetlands, swales
and buffer strips, ponds and lakes
(REFREE: iR, ALiEit, B
e, EEFNEEE)

» \Water re-use: Rainwater tanks, aguifer.
storage and recovery (ZKEIF: FEKFAE.
it EKFNFIE)




WORLDWIDE CASES AND EXPERIENCES

(FE=HIRZE)
= Australia: Water Sensitive Urban Design (WSUD)

\

()

RISy

Common
Problems
and Goals

(FEEERES B i)

Floods, droughts
& variable climatic
conditions

(i#7k. FEHS3ER

SIREEH)

3

Resilient, cool,
green &
productive cities

(31, R,
FEHMEFE
bih)
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< Greater emphasis on alternative water
supplies and water saving (B{HALKFIT7K)

< Increasing permeability and soil moisture (12

ESEMMTEEE)

< To create a city within a forest rather than a

forest within a city (FEERM eI HMmARE
1 A BIERRA)

» To maintain the potable water use to a low

» Floodplain Risk Management Plan for

level and to capture alternative water

%%%r)ces (RFXRXEREKFFHFRIHESR

floodwater drainage and harvesting (i€itK
HEZXBG BT SLHE)

S

. . . N
< To achieve a vision of a clean and green city

< To ensure secure, healthy and sustainable

< To increase the use of natural assets for

(CCIE A EHTINES)
water resources (K& REZ LR SOIIFERIE)

flood and sea level rise (IBINEARIRER, K
XHLKFLEE _EF)

S
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WORLDWIDE CASES AND EXPERIENCES

(BHESH R E8)

]

= China: Sponge City Initiative (5
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. EREMHEIR)

LSS
Wy  Permeable

7 Trasalattis : B
Tt o

Storage and
Punification

improvement N Surface water
’@s runoff decreased
A\
/g§.
Girousdanter Drought reduction

resources increased | l |

HEXiSAE

 Floodandeo

KSR

it e
% iﬁJZFE%XDJ
o
» |

R 2
Ry
Sponge City

Ecological
Services

@

<=

Nationwide under-

Supporting and Habitat
Habitat for creatures takings initiated by
S the central

government

B ESHLEETH




(BERHRERE) I
= China: Sponge City Initiative (FE: B4EHHEIR)

| WORLDWIDE CASES AND EXPERIENCES

Citv Water Stories: (" Main Challenges 1
ity Water Stories: 1WA i . . N
ok orriladll < Alow-lying city with the risk of frequent inundation ({£i£tth
water association iml—_ﬁ , m;%mBﬁ,&—"%—)
i < Increasing population (A C#FEEEK)
1 emmuanm e < Growing concern for water quality and security (ZKEF0{t
. f;z:t:(;‘:\:me in the Yangtze River Delta q‘::my B \ 7k§érnj%mr§*;$) )
= Total water area covers 23% of thecity  « Ci er supply catchment
e S recuoingrban poion and . . R
-~ ® mitigating flood risks Main Solutions

» The city as a catchment for water supply @am{EKAEY
£KKX)

= Minimization of stormwater discharge through Sponge
City measures (B3 /B4 MHRIZIEERKHENE)

« Cross-sectional governance (B5F I1455i818) y

Kunshan Culture Plaza Wetland (B34 17iE)

In the Kunshan Culture & Art precinct, water sensitive
design is being implemented through constructed
wetlands integrated into the public landscape — a public

open space with clean water to provide ecosystem
services (EWXWZAK, BidATiEESE A= Z Psei)
KEGRT, BRaFRFKEARANERAGERRIERIFRESR
FiRS3)



WORLDWIDE CASES AND EXPERIENCES

a2 Z a7 : _
(FERAIREI) e
L] . L] L] L] - . : A \}—L
= China: Sponge City Initiative (FE: BEFEHEIR
City Water Stories: IWA [ Vain Challenges B
Shenzh e < Rapid growth into a modern metropolis over 11 million
EﬂZ EH water association reSldentS (&LEEE’JI‘I‘A’b{tﬁkﬁFﬁ)
ften Moncubewe < Shortage of local resources including water (it FREZ)
| TEpeiogm e 480l e + Reduced environmental capacity and serious water
.nj:ti:::'em.mon in 2030. .CT;:o;i:r(‘::co::;::::::::“‘zponge k po“ut'on (H‘f%s‘aaﬁlm 7.kl15 ;[EE) )
ol alhlabsly :hnafhy'f ": (Ma|n Solutions )
‘ < Sponge city measures to minimize the impact of urban
development (B /B4BiR IR BRI BRIFZIN)
» Implementation of five-year plan for flood control and
_ water improvement (SCHERSIHEAKAELTE))
- o < Building of sustainable water circulating system (aJ#F4K
Shéhzhen G *ﬂll) I  ERRSER) o

4“:\; roy B AT \ ’ Futian River Ecosystem (EHT%SES)

Futian River, running through the central city, is
being built as a liverable urban ecosystem by
sewage management and a combination of water

“Futian River (5H:m) reuse and wetland purification system
& _ (ESFRUBRAEET, EidisKOE, KEBMEFERSGH
g 2, EHOENAERNEHES R



WORLDWIDE CASES AND EXPERIENCES

(BHESH R E8)

= China: Sponge City Initiative (FF[EH:

City Water Stories:

Xi'an

the international
waler association

Main challenge
= Water shortages, deteriorated
urban water environment, rapid
industrialization & population growth
overusing waler resources.

Population
= 10 million = The ancient capital city
of China, dating back to more than
3000 years ago. Fast urban expansion
was seen in the past three decades,

with only 2 million in 1980s. Main sohution

= Ensuring the quality & abundance of
freshwater for the growing urban area
and water quality improvement through
integrated urban water management.

Geography
* Located in the middle of the Yellow
River basin with the Qinling Mountains
to the south. Urban area 800 km™.

the international
water association

TR IR

e

 Water Cycle
Management

CkERESD)

\.

Concept of Water Cycle Management (KBIAEIERIIES)

To maintain the hydrological cycle as it is,
as far as possible (B AIREERKEIRZSFERT
=fdka)

To follow the nature’s manner, as far as
possible, in system design and technology
selection/integration (EalaEikIEE A=
TR, BAEESERR)

J

/

Natural elements

-----

Natural precipitation ]I EEE

Miscellaneous

Surface runoff ]l Emn

1 e

__regulation
."--l EEEEEE

< Ancient capital ity (ERTHEED)
< Water shortage problem (f#7K)

Inter-stream flow

.4

< Source enlargement from

)

Main river channel ]

water cycle management (7K{&

/

Engineering elements \

Imported & local
sources

A quasi-natural water\

cycle with

© Water saving

© Multi-functional and
cascading water use

© Rainwater harvesting

O Water reclamation

as four pillars to support

integrated water

management /

ME?*?MEH AIPEE:
LTI YIS

Water supply

Urban water use

Treatment & Z BBk FIB
reclamation EepidveZl)zE
..................................... / §1_57kﬁ$@ﬁﬁ

INEESTIEIRY 78)




WORLDWIDE CASES AND EXPERIENCES m

(FERMIREE) e

= A Book Recently Published by IWAP (EFfr/KinHiRiESEE
AT ) |

Water-Wise Cities and

Sustainable Water Systems: { - -
Concepts, Technologies, and ,‘
Applications = r. "'
KA BN THERE R ’
e KALZR WATER-WISE CITIES
Edited by AND SUSTAINABLE

Xiaochang C. Wang and Guangtao Fu WATER SYSTEMS
This title was made available Open Access through RS, TERRREORES, A0 AR
a partnership with Knowledge Unlatched

Edited by Xiaochang C. Wang and Guangtao Fu

Downloadable from
http://iwaponline.com/ebooks/book-pdf/833486/wio9781789060768.pdf




CONCLUDING REMARKS (£i5) WA

s Climate change, population growth & urbanization, and
Increasing demand for resource supply are stimulating a
paradigm shift in urban waster system design ({EZ{t. A

ISR AR FRFE RIS KR ER R R IR ETURIEEE)

“The IWA Principles for Water Wise Cities” is formulated on
the basis of global experiences such as LID, SUDS, WSUD
and Sponge City practices (ElfmKiiE “KRE=EmSN” ES&2TF
R = E S B HAYE R EN R L)

Faced with common and specific problems in various coun-
tries and regions, international exchanges are extremely.
Important toward the future (EXIZNMEZRFAMD X mEIGAIEL R
FlisEMR, EfFSIERZRIsERikEE)
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