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® Things we can learn from the hydrological cycle
(IKSBEINI RS BAIRYIER)

® Concept of Water Cycle Management (WCM)
(IKEAEIERIER)

® Application of WCM concept for planning a water-
wise city (KBAEIRE SE/KE S aIN )

® Application of WCM concept for building a water-wise
community KBASIEESEKEZHLXERFHINAA)
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Things we can learn from the hydro-
logical cycle (kx@EFIEHEIINET) AWR

® Global hydrological cycle (£Tk/K3Z1ER)

O The hydrological cycle can be viewed as a “Sponge” with sufficient
water space (WS) (KZEHRASATHMAEEREKEE BLEHE" )

O Water in each part of the WS is quantitatively and qualitatively stable
under a dynamically equilibrium condition (EEIAEEELEET, STEEED
HZK RIS EFERRIRERTS) Unit: 103 km?

Waterbody Fresh water stored Waterbody Fresh water stored

Groundwater aquifer 10 530.0 Atmospheric water 12.9

Lake water 91.0 Marsh water 11.5

Soil water 16.5 River water 2.1



Things we can learn from the hydro-
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® The process of water use by human beings is disturbing the

hydrological cycle (AZEEK
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Things we can learn from the hydro-
logical cycle (kx@EFIEHEIINET) AWR

® Sufficient clean water sources are primarily sustained by the
natural water cycle (ZERIBSKREEEBHZTEAKER)

CUPF\} ea Artificial treatment only
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Fully depended on natural purification ™4
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® Things we can learn from the hydrological cycle
(KM EAIFEIT RIS )

® Concept of Water Cycle Management (WCM)
(KB EERIES)

® Application of WCM concept for planning a water-
wise city (KBAEIRE SE/KE S aIN )

® Application of WCM concept for building a water-wise
community CKERERIESEKE 2 XEIRPRIN )




Concept of Water Cycle Management
(WCM) (kEFSENES) &WR

® Important things lack of full awareness by water professionals

(IKEH TAFEIZ2STRZ TR L E & A1)

0 Most or all water/wastewater treatment technologies are not human
inventions but mimicking natural processes (Z&E EFFEHY/KFAE KA IE
FRAXRKH, MEERIEEM)

0 There are still many natural mysteries related to water environment which
need to be explored (fEZKI SR B RZ BAEMEFTIFER)

[0 The starting point of urban water system planning and construction must be
changed from fully satisfying human needs to following natural laws (37K

AZHINNSERINE A REYAMN T ERE AT REEENB ZANE)
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® Important things lack of full awareness by water professionals

(7KEH% T/EEIZS RS FTEDIARAY L EZE 0

0 Most or all water/wastewater treatment technologies are not human
inventions but mimicking natural processes (Z&E EFFEHY/KFAE KA IE
FRAXRKH, MEERIEEM)

0 There are still many natural mysteries related to water environment which
need to be explored (fEZKI SR B RZ BAEMEFTIFER)

[0 The starting point of urban water system planning and construction must be
changed from fully satisfying human needs to following natural laws (37K
AFEHAN SERHNHE REV N T EimE AR TR KERENEANME)
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Proposal of the concept of Water Cycle Management (WCM)
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Concept of Water Cycle Management
(WCM) (kEFEmmEs)

® Characteristics of the natural water system (BRXKZFZNEERE )

1 2

Driven by solar energy Under dynamic
— therefore associated equilibrium condition — a

with green processes thermodynamically sound
(K[HEEAESIRIERT A system (S Fzh7SFEHY
KISt 72) SIERNEIRT)




Concept of Water Cycle Management
(WCM) (kBFEEmES)

® WCM principles (ZK{EAREIRHIIEARN)

To maintain the hydrological cycle as it is,
as far as possible (AR E4HREFKSBEIMIFER
BAREM)

To follow the nature’s manner, as far as
possible, in system designh and technology
selection/integration (ETEEKEZEAIEN
1TESRTT. BONGESER)




Concept of Water Cycle Management
(WCM) (kErEEnEsS)

® WCM can bring about paradigm shift for urban water planning

(RI=ZRIKBEAEL
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® Things we can learn from the hydrological cycle
(IR BT XTI FAIRYE )

® Application of WCM concept for planning a water-
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Application of WCM concept for planning a
water-wise City (KEFEEE

® The “Eight-Rivers Regeneration” project in Xi'an (F%) k&< T8)
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Application of WCM concept for planning a WR
water-wise City (KEFEEESHEKE ST sPaRI) A

® The historical beauty of a “Water City” disappeared due to
& HKAEFERNRE)
] Climate change resulting in lower precipitations (St SHBEKRELD)
] Increasing abstraction of water from river channels for various water
uses (ZMAKSEITEBUKEIEX)
[0 Unreasonable application of river channels in the past decades (3x)11+£
SMERNASERA)

Population growth is in any sense the determinative factor

Population as 1 million in Population as about

the most prosperous Tang 9 million nowadays
Dynasty




Application of WCM concept for planning a
s OWR

water-wise city (KEHFe

® “Eight-Rivers Regeneration” pro

BIE S TEK S SRR

ject plan ( “)\7k&g

General Plan of the Project

Suburban

districts T~ \

-

¢ =

3

Suburban

districts

K&" TiERK)

Existing water
supply line

. | Planned water
lake/pond | T===7 supply line
Planned - Wetland

lake /pond

AT ®mKSB

2t RUIUSIS g ot ]
(2012-2020)
R BE KT, AREEER. EREATES

BZ—. BEFRENETRMGONAE. BTN
st

£ G0 ORGSR, B CRPNERED. Sae




Application of WCM concept for planning a WR
water-wise City (KEFSEESIEKE S HIEIPER) 6

® “Eight-Rivers Regeneration” prOJect plan ( ”/\7J< xRk TFEAX!)
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Application of WCM concept for planning a
water-wise city (KEFEEIESIEKE StkHHEPEIR

s OVWR

® “Eight-Rivers Regeneratlon prOJect

1-’~: i‘i‘H

Work 2: Rehabilitation <._sz _40 The moat

of ancient moats

O Moats to be
restored to the |
north and |
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O Total length:
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Application of WCM concept for planning a WR
water-wise City (kKEFRSEESIEKESEHNLIPIR) &

® “Eight-Rivers Regeneratuon project plan ( “)UKGKZ" THEHK)
\

Work 3: Restoration of j
urban lakes y

O 28 urban lakes
to be restored/
rehabilitated

O Total surface
“  area: 2070 ha

“| O Total storage
volume: 62.2
million m3
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Application of WCM concept for planning a WR
water-wise City (KEFSEESEKESEHNLIPRE) A

® “Eight-Rivers Regeneration” project plan ( “/\7k&ikZ" '_in%)dz'J)

Work 4: Wetland construc-
tion adjacent to rivers




Application of WCM concept for planning a WR
water-wise City (KEFEEESHEKE ST sPaRI) A

|

® Restrictions for the project implementation (TFEsCHEHIHIZISRAL)
[0 Natural precipitations are no longer as plenty as centuries ago (BEZAFEKES
& T HERKIEERLD)
[0 Some rivers do not have perennial flow (—&&5aEHIENZEE )
1 All the rehabilitated lakes/ponds need artificial impoundment and/or
replenishment (EZ2AVHIBIET AT EKEAME)
O Current water shortage is a critical bottleneck (X & RERERFTIR)

~

Needs for formulating an integrated water
management plan to optimize utilization_of all

applicable water sources




Application of WCM concept for planning a
water-wise city (KEFRSEBESIEKESEi5THE R RE)

® \Water source enlargement plan following the WCM principle

—_ L/ s
(EFKEAEEESEIKERY F7THlL)
( Natural elements Engineering elements\
[Natural precipitation}l EEEn Imported & local A quasi-natural Water\
- sources .
- cycle with
® Miscell .
1 --------------- o : reltfsc::neous e T o Water saving
i i U : ' . .
[ Surface runoff }. smat® | Water supply | © Multi-functional and

cascading water use

| ; © Rainwater harvesting
| Urbanwateruse § O Water reclamation

"""""""""""""""""" as four pillars to support
e — integrated water

( Main river channel J reclamation Q‘la nage ment /

Inter-stream flow
regulation
Inter-lake regulation




Application of WCM concept for planning a 6WR

water-wise City (KEHEE

® Engineering plan
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for source enlargement (K& 7 ILIEH =)
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Application of WCM concept for planning a WR
water-wise cCity (KEFEEBESEKE SRR A

® Water supply for lakes/ponds replenishment by various sources
(BB MKKIRECE S 2R)

Water source An.nf.xal sugpply Percent ff supply Natura! stream
(million m3/yr.) (%) flow utilization
only takes

Natural stream flow 104.85 41.9 41.9% of the

Cascading water use 49,55 19.8 | oz watt?r
supply while
Rainwater harvesting 23.52 9.4 58.1% has been
covered by
Water reclamation 72.32 . 28.9 alternative

water sources

Total 250.24 100
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® Application of WCM concept for building a water-wise
community JKEAERESE/KEEH XKEZFHRINF)




Application of WCM concept for building a water-
SEKESHRELRRIRA

wise community (KBRS

T OWR

® A decentralized system for maximizing water reuse efficiency through
a water cycle (KB BBERRAMMDEUKERRS)

Limited groundwater only for drinking (HE S7KI2{LIRE)

Reclaimed water for all non-potable supplies (B4 /K2t
M. Zxt. SXAK)

(
A university campus
Drinking water system el ks
' = treatment &
%' (2000~ ;
Groundwater e User i & 3‘.-: 2400 m3/d) Keciamation
supply i 3 laia 3 e = ———— - (2675~3210 m¥/d)

(2500~ e
T e 3
e Population 000D
to serve: PRSNEACPENENPISRRS SSPORPRS. i fnfogi-
30000 to \ e
35000 I 22
e Green belt Lo < dE
to irrigate: : ®
50 ha Septic tank ;‘.‘i

e Total water
supply
capacity:
4908 -
5889 m3/d

MBR

Anaerobic PAC tank NaClo
Used V% tank l I 1 i Reclaimed
waler % water supply
i/ — m R
Fine Vs
Coarse :
screen ?:f; lating sereen . ?T_' : A ' Permeate
Anoxic Oxic } tank
tank  tank

Membrane“y‘%tem for waféf”?‘

7R$;“EI’JH§,

Desludge

J

Operation started in early 2011 and the system is

now still serving the campus (2011572

E1TES)

Long term monitoring has continued for 7 years

(EEZR7 S HA )




Application of WCM concept for building a water-AWR

wise community (KBRS

SIEKESHEERERRIR

® A decentralized system for maximizing water reuse efficiency through
a water cycle (KBFIEREREAATS \%&‘tmﬁﬁﬁéﬁ)

Limited groundwater only for drinking (HE S7KI2{LIRE)

Reclaimed water for all non-potable supplies (B4 /K2t
M. Zxt. SXAK)

(
A university campus
Drinking water system

Used water
, treatment &
%! (2000~ %
Groundwater P Uw 2% _:',,: 400 m3/d) reclamation
supply i - (2675~3210 m¥/d)

(2500~ .
e Population | 3000m%d)
to serve: freeecccccccan——-———
30000 to |
35000 |
e Green belt L-- <+ -
;(())I;:gate: Septic tank
e Total water
supply
capacity:
4908 -
5889 m3/d

1st step use

Indoor WC flushing

7
N \/?
oy Landscape lake & Y
~« "W regulating reurvoir
\ b_“

’,/ \ \\\_‘ » L
N
= B 4
N

4
Cascading water

use (g?&m7j<) Wter hcapes

Outdoor gardening

Reclaimed water

Operation started in early 2011 and the system is
now still serving the campus (2011 EE£Z1TZE2)
Long term monitoring has continued for 7 years

(EEZR7 S HA )




Application of WCM concept for building a water-AWR
wise community (KEFEEESIEKE ST RKEQPIIRT

® A decentralized system for maximizing water reuse efficiency through
a water cycle (7J<ﬁﬂﬁi;&$ﬁikﬂsﬂﬁ DEECKBIRES: )

eeeeeeeeeeeeeeeeeeeeee

EC (uS/cm)/Others (mg/L)
UV(1/em)/SUCA(L/mg-m)/
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(FA7KZE T Szl ) e fehmerely ! i i | toxicities
Safety supply ensured by combing Genotanicity . - . ' 5 (ESEHEEE
engineering with ecological means (Tf2-472 o i i E i i =259

HESEIK R RIS .




IWA Global Project Innovation Award 2012
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Water — Decentralized System of Zero
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Concluding Remarks (£5iE) WR

Cites are water-basin connected and depend on hydrological cycle for
water sources (it TRECH, S T IKEKBUKETR)

Water cycle management (WCM) can be taken as the basic principle for
urban water system planning GKEAEIERNE /K SZ A KIBIEZSS )

Two principles: (1) to maintain the hydrological cycle as it is and (2) to
follow the nature’s manner

(FAPEIEN: ZEE7KEARIIBEARIE. BB AN

Two important roles of WCM: (1) Water source augmentation and (2)
Water quality improvement (FX1ENSIERIFIATIEE: IKFEFET 7o, KEHEE)







