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Fig. 1 Distribution and treatment of sewage treatment

plants in Suzhou in 2020
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Tab. 1 Utilization status of reclaimed water in Suzhou
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Rx 4923, 35 4 472.73 256. 76 — 193. 86 — 33. 80
ARSI 1907. 48 75. 57 — — 1831. 90 — 26.76
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el 2 395. 97 7.20 35. 96 1. 14 2 155. 14 52. 86 26. 14
K 1847, 21 460. 39 — — 1 386. 82 — 31. 70
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Fig. 2 Proportion of reclaimed water utilization in Suzhou in 2020
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Tab. 2 Influencing factors of reclaimed water use in Suzhou

L ANiSES %' EiL AN %5
WAENE/ TN Xo || JEBRZEE K/ Jim? Xy
A¥5 GDP/Ji 7t Xo || BT AN /A X5
15K AL P /T’ Xs || ST ALEE/CON - km™2)  Xis
V5K R/ Jrm? Xo || HEKBAEHE /100 X7
AR R /fem® X5 || 15K B /T o0 X
R SR/ Jim? Xo || HEOKAE BRI/ km X1
JI76 GDP Jikdt/m®  Xo || HOKEEHE/ (km » km™2) Xy

AR X TR/ km? X
TR K IE K%/ km Xy
TALAVKEEFTR %6 X

A KRAF=RES/ Oim® « d71) Xa
VEKAERE S/ Oim? « d7 ) X
LSRG KA/ Jim? X3

ANRKE/(L e d™Y)  Xu || J5KESRLHR/% Xo
i KR/ imd X1 || T5/KARBEER /% X5

ARG KR/ Jm® - Xas




TeH.F M E AR R R B R R

3.2 BRIk

DEMATEL (decision-making trial and evalua-
tion laboratory , PR3 52 K % 70 BT k) J& — M) iz
P 520 PR R U Y O vl A TR A R
O J3E I R R g A A AR, R 531 Y O B PR 2R % PR &R ()
MR KR,

BP-DEMATEL # #1120 2 75 44 ¢ DEMATEL
TR EEAl A4 BP P28 P28 BB R, 28 55 R W g
TE R B R 2 2R DN AS 31 i AE 5 i i 2
(] (R ASLABLRE e, LA S 2 A ) 4 ) & AT 2ok
TR A IR M 7 — @ PR E IR 7558
DEMATEL 75 125 b HIxE B2 R DL LA W A
AR T BRI N AV B Y. 2 BP-DEMA-
TEL R 52 1) 75 P 77 A2 7K A1 A B 3R 31 7R
) B R R R B IRINE .

TR R R X = (2,),,0, A S B PR AR
FEFEY = (3, ) » I XFHE BE AT IH—fR AL 2R, )H —
AR5 B PR 2R RE I A0 H bR 4 R R 23 4 Dy BP
o128 I 23 ASRY (18 g AR B S e B, o e m 9 )
REAS SRR A k=1 2 HAR R R AL

22 P 28 BRI 258 U 1R B A2 S R & 2
Z B RLAERE R (W), MRS T2 -5 i HE 2 2 ] A
TEAEE W) i

HEAEMABUEAPE 0 =mean(|W | X [w|), H
o= (wiswy st sw,) s ‘W‘ w | *E'Xd‘iﬁlﬁij/l\
TR P XHE

THIAL R I PR R A b = [ 1) B DG

L2 S R ¢ 5P
A=(a;) e, = | i : (D

e e Ao
S A BB s, =000, = 2 (ORI i
X IREMFLED 5 0, =00l @, =0,

IH—4b H B
B= (), =+ xA 2)
TR 25 A 5 I R
T=(t,),.,—BU—B)" (3)
KT RHEGEE MR ¢, WK @ X NERE#
AR s B M IH—A1b )5 0 B3 B (T—B) ' N
(I—B) W HE [ s I A A5G [
BT HAREREL. ELEWE D AT £172
LB EE R A T &5 2 F,

DiZthjs(i::l’Z?""n) (4)
=1

Rizztﬁv(izlvz""?n) (5)
—1

KD, WHEE @ R R AR E R,

Hul B D+R A 278 P2 R 58 1 5% i FE
ZAEM A 2 2 [ D—R A
FZXTHALR R . 5L D+R flD—R
S AR R 25 B 2 S R B ok
3.3 HHELERE5 M

ARG LA 13 dLEHE . 53 514 2008—2020
RSN T A KR R R mE R, DL 25
A5 W] P A AR o 1 R38R i AL A P AR KR
FHHRCABOR 5 E . 72 MATLAB #80F of t
H—ABETEM 3 2 BP & m g, Ll 2R
BRI, X Fe o M 45 R 2 T 1 a2 I 4% 5 50k
BT INGRRECH 50 000, 2% ] 1 F 1 5%
2543512k 0. 05.0. 000 01, [, I 45 780 32 B 245 R fe
SHEMAZZRYZ . REZEEHHEZ R EUE
FRRE AR A 20 (D) ~ (5) 115 B S B AE M A2
SRR AR D B R UL DR
FMEHE D —R WMH, W3 3, KT 4R
Hil&HERRFELER LA 3,

®3 BEKMARWEREHOEREE

Tab. 3 Centrality and cause degree of influencing factors of the utilization of reclaimed water

LS D R D+R D—R
X 0. 822 0. 828 1.65 —0. 005
X 0. 547 1. 241 1. 788 —0. 694
X; 0. 359 1. 869 2.228 —1.510
X 0. 408 1. 650 2.059 —1.242
X; 1. 451 0. 466 1.917 0. 985
Xs 1.138 0.597 1.735 0. 541
X; 1. 437 0.471 1. 908 0. 967
Xs 1. 266 0.536 1. 802 0.731
Xy 0. 832 0. 818 1. 650 0.014
X1 0. 676 1. 007 1. 683 —0.331
Xu 1. 067 0. 637 1. 704 0. 430
X1z 1. 102 0.617 1.719 0. 486
X13 0. 556 1. 221 1.777 —0. 665

TR E D R D+R D—R
Xu 1.523 0. 443 1.967 1. 080
X5 0. 491 1. 379 1. 870 —0. 888
X 0. 804 0. 847 1. 651 —0. 044
X7 1. 654 0. 407 2. 061 1. 247
Xis 1.723 0.391 2.113 1.332
X1y 0.518 1. 308 1. 826 —0.790
X2 1. 231 0.551 1,782 0. 680
X1 0. 558 1.217 1.774 —0. 659
Xos 0. 370 1. 816 2.185 —1.446
Xo3 0. 540 1. 256 1.796 —0.716
X 1.016 0. 670 1.685 0. 346
Xo5 0. 904 0.753 1. 657 0.152
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Fig.3 Causal diagram of influencing factors
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Tab. 4 Extension data of key influencing factors from 2021 to 2025

ENy X3/ m? Xy /7 m? X5 /¢ m® X7/m? Xy /T3 m? Xi5/TIN X7/ 370 Xis/HIC  Xoo/ g «d™D)
2021 68 519. 36 70 663. 64 50. 97 24.021 24 877. 62 420. 63 131 547.1 17 500. 84 229.011 4
2022 70 471. 98 72 438. 55 52.45 21. 338 25 114. 84 438. 28 140 483. 1 17 062. 88 238.354 8
2023 72 424. 60 74 213. 46 53.93 18. 96 25 352. 06 455. 93 149 419. 1 16 624. 92 247. 698 2
2024 74 377. 22 75 988. 37 55.41 16. 84 25 589. 28 473.58 158 355.1 16 186. 96 257.041 6
2025 76 329. 84 77 763. 28 56. 89 14. 96 25 826. 50 491. 23 167 291. 1 15 749. 00 266. 385 0
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fdiF MATLAB ey 22 Bplig =) GM,
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Fig. 4 Fitting results and prediction diagram of GM(1,N) model
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Tab.5 Results of model accuracy test

oL g5 BLRL G bR
—a 0.026 1
FERC 0.037 8
IINMRZEREAS P L0
KERE R 0.680 9
AEXF R 2 0.016 2

XFH 2008-—2020 4F 75 M1 17 P A 7K S B A A o
5 GM(L, N)#2 A0 4yt iy F0 0 87T 60, 455 380 pg 0065
REFERE . L3R 6, PR 2ZA R 0. 220, Hh i K
PIARZE R 6,550, HEAILLA 45 R Ui i i i BP-
DEMATEL AR FI H 5 9 A 2w A 25 7] DA
FWITRM T AR KR R R AR (R S . ARSI 45
F TN T 2021—2025 AEFRAE KR FH R PR AR
b B R S =l W UV IS N8 e SR Y A R S 7 8 D
FRRIAT J5) A R PR A K U AR Y S AR K
TN 25 A — 1A E 5 A S

F6 20082020 FHEPAERRIRE

Tab. 6 Fitting results and errors of the model from 2008 to 2020

A0y SPRE/ BN/ m WE/ N
2008 16 405. 00 16 405. 00 0

2009 23 445.00 23 308. 48 —0.58
2010 13 875. 00 14 784. 21 6. 55
2011 19 613. 00 18 978. 56 —3.23
2012 15 546. 00 15 429. 94 —0.75
2013 15 557. 00 16 052. 75 3.19
2014 18 272. 00 17 981. 07 —1.59
2015 20 352. 00 20 059. 46 —1.44
2016 21 386. 00 21 586. 07 0. 94
2017 24 550. 00 24 586. 39 0.15
2018 29 035. 00 28 707. 41 —1.13
2019 35 054. 00 35 452. 41 1. 14
2020 31 985. 00 31 883.98 —0.32
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Identification of influencing factors and potential assessment of the reclaimed water utilization in Suzhou City

HOU Jinfu, FANG Hongyuan, LI Yanming, CHENG Qiangian
(College of Hydraulic Science and Engineering ,Yangzhou University ,Yangzhou 225009 ,China)
Abstract: Suzhou is a typical economically developed city in southern Jiangsu. With the rapid economic development, the con-
sumption of water resources is also very large,and the resulting discharge of a large number of industrial and domestic sewage
leads to a serious water shortage. Strengthening the utilization of reclaimed water plays a very important role in alleviating the
contradiction between supply and demand of urban water resources and improving water pollution, which is conducive to reali-
zing the sustainable utilization of water resources.

In order to further improve the utilization rate of reclaimed water in Suzhou, form an advanced and suitable model of re-
claimed water utilization and promote the development of reclaimed water enterprise, the present situation of sewage treatment
is analyzed and water utilization capacity is reclaimed in Suzhou. Selected 25 factors affecting the amount of reclaimed water re-
sources,and based on the relevant statistical data from 2008 to 2020,a BP neural network model was constructed to obtain the
weight matrix between input value and output value. It replaced the direct correlation matrix obtained by questionnaire survey or
expert scoring in the traditional DEMATEL model. The key driving factors and characteristic factors which affect the develop-
ment of reclaimed water utilization in Suzhou were identified. On this basis, the GM (1, N) grey prediction model is estab-
lished, and the historical data of identified key factors and their extended data were taken as the data of relevant factors to pre-
dict the potential of reclaimed water utilization in Suzhou.

The results show that:investment in sewage treatment and drainage facilities, water consumption of households, total annu-
al water resources and water consumption of 10 thousand RMB GDP were the key driving factors, which were the main factors
affecting the development of reclaimed water utilization in Suzhou;sewage discharge, the amount and capacity of sewage treat-
ment,and urban water consumption population were the key characteristic factors, which had a direct impact on the development
of reclaimed water utilization in Suzhou. Therefore,in order to promote the development of Suzhou city reclaimed water utiliza-
tion, it is needed to increase investment for sewage treatment, promote the treatment scale and technology level, on the other
hand to increase drainage facilities investment,improve the urban sewage collection pipe network,increase the rate of sewerage,
perfect supporting facilities, improve reclaimed water pipe network coverage. To make renewable water resources have more rea-
sonable allocation,GM (1, N) prediction model basically met all kinds of tests and could be used for medium and long term pre-
diction of reclaimed water consumption. The average relative error was 0. 22%5, and the maximum error was 6. 55%. By 2025,
the utilization potential of reclaimed water in Suzhou can reach 596. 305 2 million m?, which had a huge space for improvement
compared with the current utilization level.

Key words: reclaimed water; utilization status; BP-DEMATEL model; GM (1, N) model; potential assessment
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