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Prediction Analysis of Annual Utilization of Urban Reclaimed Water
HOU Jinfu, FANG Hongyuan " , LI Yanming, CHENG Qiangian
(College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China)

Abstract The prediction of urban reclaimed water consumption is crucial for the optimal allocation of urban reclaimed water
resources. Taking Suzhou City as an example, the correlation analysis of conducted on the factors affecting the annual utilization of
reclaimed water, and 7 factors with high correlation with the annual utilization of reclaimed water were selected. The grey GM (1,1)
model was used to predict the factors. The prediction results were used as the input variables of BP neural network. The BP neural
network had the advantages of strong nonlinear mapping ability and self-learning ability, so the model was established to predict the
annual utilization of reclaimed water in Suzhou. Model validation analysis showed that: The absolute errors between the actual values
and the predicted results of the combination output of the grey model and the BP neural network model were less than 1%, so the
prediction accuracy was high. Finally, the combined prediction method was used to predict the urban reclaimed water consumption in
Suzhou City in 2021, 2022 and 2025, in order to provide reference for the evaluation of urban reclaimed water consumption and the
planning and rational allocation of reclaimed water utilization.
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Fig. 1  Geographical Location of Suzhou City
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Tab. 1 Distribution of WWTPs and Utilization of Reclaimed Water in Each District/ County
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Fig. 2 Consumption and Utilization Rate of Reclaimed

Water Resources in Each District/County
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Tab.2 Analysis Results of Influencing Factors
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Tab.3 Data of the Consumption of Reclaimed Water and Main Influencing Factors in Suzhou City

A x, /m’ x, /km? xy /m’ xg /TN x5 /km xg /(m>+d™") x; /m’ y/m’
2008 4F 113. 00 317.72 3610.66 J 200. 28 4 950. 00 0. 00 35224.0077 1640577
2009 4 99.10 324.34 3979.00 7 208. 26 5 465. 00 44.0077  32599.0077 2344577
2010 4 85.40 329.29 6 014.00 J7 214. 44 5 360. 00 50.00 77 37030.0077 1387575
2011 4§ 75.90 336. 36 6756.61 77 224.50 5 678.00 62.0077  40132.0077 1961375
2012 4 67. 80 436.53 8159.82 77 278. 46 7 321.00 62.00 77 53989.0077 1554675
2013 4 64.90 441.03 7691.58 77 286. 81 7 631.00 56.00 77 55592.0007 1555775
2014 4 63.20 447.29 8 188.88 77 293.52 7 819. 00 56.60 77 57321.0007 18272 7%
2015 4§ 57.20 458.29 8725.78 71 299. 81 8 883. 00 61.60 77  60032.00J7 2035275
2016 4§ 54.20 461.65 9 658.69 J 312.23 8 678.00 66.60 77 61429.0077 2138675
2017 4§ 28.71 473.33 9951.62 77 332.94 10 476. 50 63.2077  59197.00J7 2455075
2018 4§ 26. 45 475. 88 11 410.24 J7 357.25 11 105. 10 66.60 77 60325.0077 2903575
2019 4 24.80 477. 63 15 445. 04 J7 384. 04 12 321. 40 97.60 77 691040077 3505475
2020 4 25.57 481.33 16 173.52 J7 426.28 13 007.20 84.20 5 60764.00 77 3198575
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Tab.4 Prediction of Grey Model for Each Influencing Factor Values in 2019 and 2020
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Tab.5 Results of Model Accuracy Test
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Fig.3 Training Results of BP Neural Network Model

VEHRHEAT- 0 22 i P38 22 344
X 3 bR 22 345 AR 25 A5 Sy o0 S A () R A T
PR EER LR 6, FTLLE I, bR e T2 0w 22 bR
HEALT- 31522 KOV 3 46 550 B 43 Lo ik 25 (R )N,
K5 iR 22y 280. 78, ARG LA E 3T, BP i1 248
LRI ZRE5 2R R 4F, BP fl2e 2% 20 /2 6% 1 )l
GrZJE , W AT LA AR T 2512 22, HARAIE VI 25
UL 22 ] AR ISP 1R 25 3/ N B



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 42, No. 4,2023
April 25th, 2023

BRI AR s g A N
* 6 RIAVKEEFS bR
Tab. 6 Model Characteristic Indices
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Tab.7 Prediction Results and Errors
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