Objectives

Take five areas (the downtown Suzhou and four county-level cities) in Suzhou as the study area and measure the development of urban water resources, the economy, the environment, and reclaimed water in
all aspects.
« Establish the water resources-economic-environment-reclaimed water (WEER) system coupling coordination model that meets the actual situation of the study area.
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«  Study the impacts of different reclaimed water allocation schemes on the coupling coordination of the urban WEER system.

The water resources-economic-
environment-reclaimed water (WEER)

Table 2. Regression models between reclaimed water us}

- it athways and coupling coordination
MethOds system coupling coordination degree P y piing
. Region Regression model p-value
Table 1. WEER system indexes
Changshu 1=0.0083601+0.00142+0.023x3+0.000081 164-0.00398x5+0.347 0.09
Guideline . Indicator .
System Indicator Layer Properties Meaning )
The average amount of water resources per person in the T h . | . . f | d Zhangjiagang =0.036x1-0.00151x2-0.0729x3+0.00255x4-0.00125x5+0.409 0.023
Al Per capita water resources (m?) + . . e utl I Zatl 0 n O re CyC e Wate r
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A2 Runoff coefficient + The ratio of the regional surface runoff to precipitation th ro u g h e aC h p athway fo r e aC h Taicang 1=-0.000266x1+0.000111x4+0.0416R+0.496 0.034
A3 Water consumption per ten thousand B X . it . .
) Yusn GDP () The water consumption per 10,000 yuan in the region region from 2008 to 2020 Kunshan 1=-0.000145x1-0.0000799x2+0.118x5+0.0000182x4-0.00023x5+0.737 0.043
(Water A4 Percentage of water used for production The rcgl('mal production and operation water C O U p I I n g C O O rd I n atl O n M O d e I
R 0 i consumption as a percentage of the total water Downtown Suzhou 1=-0.0000508x1+0.000149x2-0.0204x3+0 000015 8x4-0.0196x5+0.812 0.026
esources and operation (%) )
System) consumption —_ U'.. T .:_-: .
Y A5 Percentage of residential household The regional residential household water consurﬂptiun as S ! » denotes the coupling ination: x1, 12, x5, x4, and x5 denote the amount of water used for Plant self-water consumption, industrial
water use (%) a percentage of the total water consumption 0.5 (I ;— 4, } a <y <hb water consumption, urban miscellaneous water consumption, river landscape replenishment, and other means of water use,
A6 Per capita water supply (m?) + The average water supply per person in the region ) . T P respectively; R denotes the ratio of the river landscape supplemental water consumption to the plant self-water consumption in it.
- - _— . - - ] f f
A7 Water production module (<104 m¥km?) N The ratio of the total regional water resources to the total II';{PDSIJEI‘E- a lIldlCﬂtGl’S) = . b
area . — i
Bl ita GDP (<104 ) N The ratio of the regional GDP to the regional household [} 5 + [} 5( - br }." bj < Ij ':—:: 'Cj
er capi x10* yuan . . — b,
population i i
The number of registered unemployed persons in urban -—]‘ c <X,
B2 Registered urban unemployment rate (%) areas as a percentage of the total number of employed ! !
B and unemployed persons in urban areas 1 <
(E ) B3 General public budget revenue as a N The ratio of the regional general public budget revenue to : xf - Cf T h e b est CO u p I I n g CO 0 rd I n atl O n
conomic
percentage of GDP (%) the regional GDP b —x T bl 1 1
System) . . _ i - able 3. Suzhou recycled water use configuration program
' Ba Disposable income per inhabitant (yuan)  + Th il ofthe sesident homsehalds”dlsesitonary 0.5+0.5(—)6 <x, <D, degree corresponding to alternate y 9 prog
S income to the resident urban population (N eoative indicato l'S) — i i . .
BS Urbanizati o (% N The regional urban population as a percentage of the total I': g i —x. Sce n arl OS Of reC I a.l m ed Water Plant sclf- Industrial Urban ml:ii:::pe
roanization rate (%) resident population 0.5 (—r . }_.. bj < X i = a, . Reg Saﬁm:m[m Watertn Wate'"t, mlsc‘:l}:z‘rm“s s"p'ﬂe't"e"m' Other Total (x10° m?)
rate consumption consumption " walter 4
B6 Economic density (107 yuan/km?) + The ratio of the GDP to the total area of the region aj - b,: kal I Ocatl O n / (<104 ﬁ;ﬂ) (<104 513) “"(“51“(::’:‘:3';’“ consumption (x10%m?)
C1 Industrial waste gas emissions per ten The amount of industrial waste gas emitted per 10,000 “0.a. < x a0tmy
thousand Yuan GDP (m?) yuan in the region T f 50% 5.33 36.67 0.89 1720 26.67 1789.56
C2 Sewage treatment rate (%) N The percentage of regional Wastewlater treatment capacity W= ‘H.’ﬂ H"j]I s . . . . 40 Jesa s
versus wastewater discharge i " Changshu
C3 Sewage discharge per ten thousand Yuan The amount of sewage discharged per 10,000 yuan in the z W W 95% 10.13 69.67 1.7 3268 50.67 3400.16
. 1 i1
GDP (x10*m?) region - g
=1 %%
) ) The percentage of built-up area covered by greenery in ! oo ! 73 : . > =7
C4 Greening coverage of built-up areas (%) + . ) )
C the urban built-up areas 50% 3 48333 4.83 763.33 674.67 1929.17
(Environment  C5 Sludge disposal volume per ten thousand N The amount of sludge treated per 10,000 yuan in the IH’EER = {IJTH— + J,BJTEI + .'yIEﬂ. + I_IJTR 75% s s . 1145 o1 203,75
System) Yuan GDP (t) region Zhangjiagang
C6 Reduction of major pollutants per ten . The amount of major pollutants reduced per 10,000 yuan 1 95% 5.7 918.33 9.18 1450.33 1281.87 3665.42
thousand Yuan GDP (t) in the region 4 L00% o 967 10 1527 1349 1858
. X The ratio of the regional surface runoff'to the sewage
C7 Runoff to sewage ratio + discharge Il x].. %] 50% 303.33 0 0 910 0 1213.33
The percentage of the number of water quality standards D — 9 T £l 2 i e 759, 455 0 0 1365 0 1820
C8 Water quality compliance rate (%) + in the water function area to the total number of water ( I .+ I =+ I =+ I ] Taicang
. ¥ El E2 R 95% 576.33 0 0 1729 0 2305.33
quality tests 576. ¢ 305.33
D1 Per capita renewable water consumption . The average amount of reclaimed water used per person 4 100% 607 o 0 1820 0 2427
(m*) in the region
D2 Reclaimed water production capacity . The daily volume of reclaimed water generated by the ' =_1D=T_ e 100 1oe.67 3 212333 93333 .67
(x10*m*/d) reclaimed water plant 75% 150 160 3.5 3185 1430 4928.5
N ) The percentage of reclaimed water consumption for L
D D3 Rate of reclaimed water use (%) + 95% 190 202.67 4.43 4034.33 1811.33 6242.77
S sewage treatment
( i ) The percentage of industrial repeated water consumption 100% 200 213 5 4247 1907 6571
Water System) D4 Industrial water recycling rate (%) + . . .
for industrial water consumption 50% 4546.67 286.67 3.33 13123.33 0 17960
D5 Reclaimed water consumption per N The amount of reclaimed water consumed per 10,000
10,000 Yuan GDP (m*) yuan in the region Downtown 75% 6820 430 5 19685 0 26940
. ) ) The ratio of the length of the reclaimed water pipeline to Suzhou
D6 Reclaimed water pipe density (km/km?) t i 95% 8638.67 544.67 6.33 24934.33 0 34124
the total area of the region
100% 9093 573 7 26247 0 35920
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| Figure 1. Box plot of the development level Figure 2. Box plot of the comprehensive Figure 3. Box plot of WEER system couplin | i : : ~etit it
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coordination in Suzhou : . : ..
: economic quality and efficiency changes, and encourage

the use of renewable water resources.
® Downtown Suzhou needs to use the recycled water more
fully to supplement water consumption for the river and lake

o 0% 7% - 05% ——100%] A To investigate the reason why the higher reclaimed water satisfaction rate in downtown Suzhou landscapes.

makes the coordination degree decrease, we set up alternative scenarios for downtown. The other ® Different recycled water allocation schemes could change
water demand base amount was set as 0, and it was not considered. This scheme is based on the coordination of regional development. Since this study
meeting 50% of the recycled water demand and changing the rate of meeting the water demand of focused on the specific situation of the water resources,
e economy, ecological environment, and recycled water in
five regions of Suzhou, it presented clear relevance. In
future research, the scope of the study could be expanded
to improve the model, and research ideas with more

comprehensive data information could be used to obtain the
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Table 5. Coupling coordination corresponding
to alternate scenarios of reclaimed water
allocation in downtown Suzhou
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Table 4. Downtown Suzhou reclaimed water
allocation backup plan
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Scheme I 1 I v v universality of the view that the utilization of reclaimed
a5 |- I @ W WV | water can regulate the coupling coordination of the urban
' Coupling 0.763 0.648 0784  0.729  0.866
Plant self-wat coordination | | | | | WEER system
ant selr-water .
0.45 ! ! I I 1 t. 50%  75% 50% 50% 50%
Changshu Zhangjiagang  Taicang Kunshan Downtown PO
Figure 4. Coupling coordination of reclaimed water fndustrial Water—5o0, 500 75% 0% 50% : _ .
allocation schemes in Suzhou CORSHIPEOn The most important means of regulating the coupling
. and coordination of the system in downtown Suzhou
; Urban miscellaneous
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