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Evaluation of Urban Water System Planning Based on Material Flow Analysis

LIU Guang-qi'*, BAI Hua®, ZHAO Zhi-wei'
(1. College of Environment and Ecology, Chongqing University, Chongging 400044, China; 2. China
Academy of Urban Planning & Design, Betjing 100037, China)

Abstract: Based on material flow analysis method, index of “system flux/effective flux” was
established, and the operational efficiency of urban water system by constructing different water system
planning schemes under the premise of population scale and land layout determined by urban planning
was evaluated. The first step was to analyze the water utilization efficiency of different water system
planning schemes according to the urban water cycle process of “water body — water supply — water use —
drainage — reuse — water body”. Second, the control efficiency of pollutants by the water system and the
recycling efficiency of resources were evaluated from the perspective of water quality through the

transmission and metabolism of organic matter (C) and nutrients (N and P).
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Fig. 1  Analysis model of static material flow in urban water
system
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Fig.2  Comparison model of water system based on material
flow analysis
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Fig.3  Schematic diagram of planning area of case city
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Tab. 1 Typical indicators of planning area

PR | KUK | TEAKHER | BAEKAR
moH | $/(ge |/ (mg - | FRUE/ (mg | #E/ (mg -
AN -d) LT <L) L")
CcoD 60 20 50 40
TN 12 1 15 10
TP 1 0.2 0.5 0.3
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Tab.2 Water system indexes of different urban areas
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Tab.3  Planning scheme of urban water system
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Tab.4 ESTF calculation results of four planning schemes
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Fig.4 ESTF/TSTF of four planning schemes
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Fig.5 Water volume use efficiency of four planning
schemes

i

©  FEFYG I, LU 28 )
FEREIR T 7K RGERRN J7 58 B RCRIEAN 5T, i 408 %5
2O R IR T A AT K R GE AR S lal i, £ i T 4
P A RERMERIK RGN 7 2, FF MR T 5 b
AL T TR 50 .

@ TEMRIE S (35 77 A .45.53 km® I HE)

4

- 122 -



www. cnww1985. com

2 )75 R T ARSI T K R G HLR) SR

#3645 %13#H

TR RG KR C N P () TSTF {E 5 510
36.101.9 .12.26 fi1 1. 615, 4 Fligi &) )7 Z1EM 45
MIRCRB AT, T 4 5 1 KR SR
A4 10% 7247, C N 1 P ) ESTF/TSTF {f %%
RSPHRE T 1.3% 2.6% f14.7% .

@ MRPEAAA X B LT LA A
HiZ  ESTF/TSTF {R () %% T, — 5 T A 3103
o T EIRRI AR, o5 — 5 TR 2K [ A] DA b
TS YWt AIREEKAR, HAT B B R BE A 25 . e 4k
AJEA ST 7 B SR i — RIS R R 07 %
1A U5 R PSRN A S5 U HE 88 2, AT aE— 25 48
I oA i i

STk
[1] Jensen O,Khalis A. Urban water system: Development of
micro-level indicators to support integrated policy [ J].
PLoS ONE,2020,15(2) :€0228259.

[2] McDonald R I,Weber K, Padowski J,et al. Water on an
urban planet: Urbanization and the reach of urban water
infrastructure[ J |. Global Environmental Change,?2014,
27.96 - 105.

TR—81, 5K KA, £, 55, SR BT[] v
AR AR AR, 2004 ,44 (12) 1688 — 1691,
1699.

Xu Yijian, Zhang Tianzhu, Shi Lei, et al. Material flow

(3]

analysis in Guiyang[ J]. Journal of Tsinghua University:
Science and Technology, 2004, 44 (12) . 1688 - 1691,
1699 (in Chinese).

(4] @RIAe, A4 Tl kel DA Hr—— UL IR FO%
VI RICNBILT]. 2554 ,2010,30(9) :2397 -
2405.

Wu Juanni,Shi Lei. Phosphorus metabolism in industrial
parks: a case study of Yixing economic development zone
[J]. Acta Ecologica Sinica,2010,30(9):2397 - 2405
(in Chinese).

(5]

(6]

(7]

FRTF FETRGHEAL 2RI LI K IR SL ) B
BEMFELD]. Rl AR ARIE R ,2009.
Wang Dongyu. Research on Physical Flows of System of
Environmental -Economic Accounts for Water in Shanghai,
Based on Urban Water Cycle Theory[ D]. Shanghai; East
China Normal University,2009 (in Chinese) .

B ET G E LS TR AT IR TS
KEGH[T]. %/KHEK ,2011,37(1) ;137 - 142.

Dong Xin, Chen Jining, Zeng Siyu, et al. Comparison of
urban wastewater system based on substance flow analysis
[J]. Water & Wastewater Engineering,2011,37 (1)
137 =142 (in Chinese).

EME, BB HIK, A5 3R TSR BT B0 R
SBR[ T]. FHREERI2E,2013,34(6) 12493 —2496.

Bai Hua, Zeng Siyu, Dong Xin, et al. Research of
potassium flow and circulation based on substance flow
analysis [ J ]. Environmental Science, 2013, 34 (6) .

2493 —2496 (in Chinese) .

- 123 -

Bt
\

TEE®IST X047 (1980 — ), 55, INARAFE A, 1 L
FEAE  FOR R P LR, BT o I3 7 M)
BETHIFE e K 55 e B B 1<, 32 5 IR EF K
55 FERBOE I DT

E - mail: liugqg@ nwqc. gov. cn

W5 H #:2020 - 05 -22



