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I 22 Aol ZAd gA2d2 o5 3 AYE fste dzeiAd
<= ME "aelsta fadol= sfof & Bart e

I ol= di< vEs| AW stexgAd 5o 8749 A& dadol

I 3t¥ 53 2l(Wastewater reclamation) : L¥FA<1 2 g

I ztolxg], F4=Non-porable reclamation)) : 334284 #RE

I 4 A8= zholx g (Indirect planned potable reclamation) : th4®

1 d A=A &e  ro]x@l(ndirect unplanned potable

22) Ogosi, M., Suzuki, Y., Asano, T., 2001. Water reuse in Japan, Water
Science and Technology, 43(10), pp.17-23
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reclamation) : o] £3E A3FoA] o] Fo] A,

17 Al¥l" A g](Direct planned reclamation) : 7F8 L& #H<4
ZA Ao AERE AMESH] Aol §F, o
, B3AE UFe 2o Z2AHo 2 AHYsiy, o= & FFHF9 34%
A

)

i N o JN
oz
o
_o‘g
2

=4=3HDesalination) : 2] F2] s
Y &% [Rainwater collection) : W& =9} A&&F2 344, 4
o TolA A

FASL A% B =4

T2 AUA &R A4

kWh/m®
Conventional ~ Conventional Indirect On-site RO Local
Surface water  groundwater Potable non-potable desalination Rainwater
Treatment (1)  Treatment (2)  reclamation (3)  reclamation (4)  of seawater (5) Collection (6)

[T 2-21] EALEE flsh 2 ol X|ARZEF (kWhim))

A Aol AT F e BA P DEF A PR ofF EA
SR CEEE TR

WFe $83} A APSe] 25E A

Mg W, STA, A, TR 5wt FekAs B4

NF EEst dn SRl FEF FAYS T REOT AW
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oA+ FTAERY B oIANH(LER)
J'::’I Slirfacy ‘ £ Desalination Prgtl?sbée
T aier ‘ ( Rainwtatglr ) =

non-potable "
;.:a' Groundwater P 2 Nonreposlgble
E g f S
e %, s &
2 1, E S
o— — %, — — — S}— — & - — —
T %, H 9
g {)"«'/ Potable E
E % reuse 3 Surface
© Non-potable = water
reuse Groundwater
g 3 Rainwat
B Desalination 3 I 02‘—%0?33{6)
Poor  Self-sufficiency ~ Good Present  Public acceptance Challenging
[0 2-22] £Al B4AIRle] 54
3) Recycled water for stream flow augmentation: Benefits,

challenges, and the presence of wastewater-derived organic

compounds23)
O %4 2 "aA

| sledgge 9r E= ARE FUES 85 BH0lE, F
T=, AHAlclE T FIE AdetEE Agste A&&TE
kst Q. shdolu FA, A%, I F At & AAt
e Brolo] IFS T 9

| AZ&Te AJAEY E835 B8 Tl 583 dFolH 7]&9
AL BAT 5 9 FAAY

23) Megan H. Plumlee, Christopher J. Gurr, Martin Reinhard, 2012, Recycled
water for stream flow augmentation: Benefits, challenges, and the presence

of wastewater-derived
Environment, 438, pp.541-548
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2aa 9 Asjrole] 9% ALE 2L WEAH AYshe

OWCs(Organic wastewater-derived compounds : &}#| 4=l 7]<13}=
w718 ES] EAA 4. BUEE A3 N-nitrosodimethylamine
(NDMA) , Perfluorochemicals % 7]€} OWCs7} A|&-& oA HE
H. stH S AE A s A 2oskA 2 AgE E =
o OWCs7}F lod i S-S SxtstA #

O Ay} g Z2&
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E
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| OWCse BAI% 12e 98] A5
Hlgo] ZA Z7FA B, FHE At
C e ATE Sa0) mede ogd oA, 44

2 UFradd ue S52E 248k

4) Urban stream deserts: Mapping a legacy of urbanization in
the United States24)

0 =34 9 Bay
| W7HE S 29T FE5E AAEoE 458 SASE B3
s A%#Q 2A7F H1 e

O 974

I SAIAG] HolAHA JITFEET FolA AL B4 352 @esi R

| ti+F29 d7s FAEIH)ES - HESR Fo &S FF

I UsbSD(Urban Stream Desert) =32 3}
AEE UEAIE RS, AR SABRAA AT
7HAE Agdsted =S A

O Ay} g Z2&

Q

Q1.

| A3zoz Aol gle EAAYL 277380 42 A4
22 e A2 o, 78 2 AEA Aul2RE AlgsiA H

24) Jacob A. Napieralski, Thomaz Carvalhaes, 2016, Urban stream deserts:
Mapping a legacy of urbanization in the United States, Applied Geography,
67, pp.129-139
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5 Urban water metabolism indicators derived from a water
mass balance - Bridging the gap between visions and
performance assessment of urban water resource
management25)

O B3 % Way

| 3 d2dse 7oz 3 =49 2o i 42 AlZe

I =419 water metabolism A E& TA9 @y ¥ W33}
|

of o AxFLE o] FoF

| =44 A

ofo
i
rir
it
lo
N
kA
o
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2
=
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25) M.A. Renouf, S. Serrao-Neumann, S.J. Kenway, E.A. Morgan, D. Low
Choy, 2017, Urban water metabolism indicators derived from a water mass
balance e Bridging the gap between visions and performance assessment
of urban water resource management, Water Research, 122, pp.669-677



o
Natural hydrological
flows

Flows managed by urban
water infrastructure

“Orban bo boundan/

_—__——_———ﬁ¥sw ONSW

l Decentrellsed(mternai) Water demands (Wiof)
." supplies of harvested precipitation - Residential (Wr) Sfoanale RIS
(Dp) and stormwaler (Ds) - Productive (Wp)

I .
2 C = Centralised (external) supplies R énmﬁggm%‘z, flows (We) @ Nuwio I\Em N
H . of surface (Cs) and ground water

Surface water & I N (Co) Wastewater (WW)

stores outside
the urban boundary-

Storage (S)
S p— S— — — — —
Groundwater
infiltration (G) Recycled wastewater (Re)

@ N

Groundwater store : E, =Energy for centralised (external) water supply ~ Nwweut = Nurient load in collected wastewater

outside the urban * £, =Energy for decentralised (internal) water supply Nuwwou= Nulrient load in discharged wastewater

boundary Esw = Energy for managing stormwater runoff Nge = Nulrient load in recycled wastewater
"""""" SREEEEEE Eww = Energy for wastewater {reatment/ disposal  Nx = Diffuse source of nutnients mobilised by runoff
Ere = Energy for wastewater recycling AN = Nutrients removed in freatment

Water Mass Balance Sum of water inflows = Sum of water outflows + change in storage

(P+C+D+Re) = (ET+ SW+ WW + G +Re) + AS
Water-related Energy Total energy use = Sum of energy use for water management

Eror = E¢c +Ep+ Eww + Esw + Eg.
Nutrient Balance Sum of nutrient inflows = Sum of nutrient outflows

Nvwrwin + Nret+ Nx = Nwwou+ Ngw+ Nge +AN

(O8] 2-23] &&= =A E5X| (water mass balance)

O A2y g 2&
T4 9 PL% Hl%f& EAYE YA oS 2o weke AA sk

om, o]2 [® 2-12]0] AT s}]-8262728)29)

26) Wong, T.H.E., Allen, R., Brown, P.R., DEletic, A., GAngadharen, L.,
Gernjak, W., Jakob, C. Johnstone, P., Reeder, M., Tapper, N., Vewtz, G., G.,
Walsh, C.J., Blueprint 2013. Stormwater Management in a Water Sensitive
City. CRC Water Sensitive Cities

27) IWA, 2016, The IWA Principles for Water Wise Cities. International Water
Association, London

28) OECD, 2015, Water and Cities, Ensuring Sustainable Futures, OECD

29) ADB, 2016, Asian WAter Development Outlook 2016, Strenthening Waste
Security in Asia and the Pacific. Asian Development Bank, Asia-Pacific
Water Forum, Phillipines
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