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Prediction of Urban Hourly Water
Demand Based on Synthetic Weight
Factor
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(1. College of Environmental Science and Engineering, Tongji
University, Shanghai 200092, China; 2. Wuxi Drinking Water
Company, Wuxi 214031, China)

Abstract: A prediction method of urban hourly water
demand based on synthetic weight factor is proposed.
According to the water consumption data of the days and
weeks before the forecasting day, the average hourly
water consumption is calculated. Then, the synthetic
weight factor is introduced to construct the water
consumption model of the day before the forecasting day.
Combined with the daily water demand forecasting data,
the optimal continuous days, the optimal continuous
weeks and the synthetic weight factors are used to
forecast the hourly water demand of the forecasting day.

The case study shows that the average absolute

percentage error of the predicted values is small.
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Fig.1 Daily water consumption in one week
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Fig.2 Tuesday water consumption in seven weeks
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Tab.2 w and FE in continues days and continues weeks(from one week to four weeks before forecasting day)

o RN L i 2 JE RN i 3 JE RN i 4 J 15

e (5H16H) (5H16H .9H) (5H16H.9H.2H) (GH16H.9H .2H.4H25H)

w E/((m3*h 1)?) w E/((m3*h 1)?) w E/((m3h1)?) w E/((m3*h 1)?)
ml1HGH22H) 0.54 30466 205 0.57 28 309 577 0.54 23415768 0.58 24 826 853
M2HGH2IHESH22H)  0.58 26 498 614 0.61 25588 843 0. 58 22 269 859 0.62 22994 493
H3HGH20HESA22H)  0.56 24 729 802 0.59 24 345 487 0.56 21110 240 0. 60 21 672 265
WMA4HGHIOHESH22H) 0.53 27 144 654 0.57 30552 933 0.54 27 844 169 0.59 29 518 546
MSH(GHISHESH22H) 0.62 22 865976 0. 66 24 675 215 0.63 22734 614 0.67 23597 117
M6HGHIZTHESH22H) 0.70 22727075 0.76 25003 241 0.73 23904 541 0.77 24 630 671
M7HGHIGHESH22H) 0.82 22727 397 0.90 23 736 430 0.83 22 977 054 0. 90 23 356 322
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Tab.3 w and FE in continues days and continues weeks(from five weeks to seven weeks before forecasting day)
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L H (5H16H . 9H .2H,4H25H (5H16H 9H .2H,4H25H ., (5H16H9H.2H,4H25H .
18H) 18H.11H) 18H . 11H . 4H)
w E/((m*h1)?) w E/((m*h1)?) w E/((m*h1)?)
RILAGGH22H) 0.61 25 426 179 0.62 25 819 390 0.59 22 993 524
Wi2HGGH2IAESA22H) 0.65 23 304 228 0. 66 23796 129 0.63 21127 446
RiSH(SH20AZ5H22H) 0.63 22 041 739 0.64 22 509 440 0.61 19 523 569
WIAAGGHIOAESA22H) 0.62 30431 310 0.64 31 362 601 0. 60 26 955 172
Hi5H(GAI8HESA22H) 0.70 24094 090 0.71 24 678053 0.67 21 676 558
B6HGGAI7HESA22H) 0.80 24964 442 0.81 25 349 983 0.80 23343 893
WI7AGHIGAESH22H) 0. 90 23421 923 0.90 23 557 450 0.82 22 396 849
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Fig.3 Water consumption modeling on May 23th (Saturday), 2020
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Tab.4 Daily water demand forecasting from May 10 -
24th to 30th, 2020 s ost
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Fig.4 Relative errors of hourly water demand
forecasting from May 24th to 30th, 2020
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