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Distribution Method of Node Flow Based on Non-revenue Water and

Business Sales Data
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Abstract; In order to solve the problem of inaccurate node flow distribution of water supply
network hydraulic model, a new node flow distribution method based on a water supply network hydraulic
modeling project in J city was proposed. This method first divided the water supply area according to the
business sales data, and adopted GIS technology to find the water consumption node by using the “water
meter up-tracking” method. Node flow in the allocation method was the sum of the business scales node
flow and the non-revenue water node flow. Business scales node flow was determined by business scales
data. The traditional linear flow method and the population density method were used to distribute the
difference between the production and sales of the nodes in each water supply area. The node flow rate
assigned by the two methods could meet the requirements of flow monitoring point error and pressure
measuring point relative error. After comparison, it was found that the model accuracy was higher when
the population density method was applied for the flow distribution calculation.
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x1 BELREZSEREN J TRELNANTREIRE
Tab.1 Relative error of J city node flow with traditional specific flow method used to distribute flow %
e e e AHXT 1R 2 -
AR R 00:00 0800 1200 16:00 | 20:00 | 24:00 TR
RS 1.271 0.674 0.133 0.508 0.100 0.065 0.458
2 AW 3 K ol 5.639 3.476 3.23 3.202 3.239 3.552 3.723
3 Tkl K 0.002 0.0004 | 0.0002 | 0.001 0.0005 | 0.004 0.001
4 2 LSRRG K | 5.995 8.078 9.028 7.745 10.612 | —6.447 7.984
5 SR HE N S 7 K it 1.774 0.577 0.678 0.389 0.188 0.679 0.714
6 L BLT R i 7K it 2.490 1.24 1.055 3.431 1.360 2.269 1.974
7 HEAKT 0.015 0.006 0.005 0.899 0.005 0.025 0.159
8 BIEAK 0.002 0. 002 0.002 0.002 0.002 0.008 0.003
9 TIRRBEINE LK | 0.252 2.122 2.700 0.002 3.519 6.696 2.548
10 JEJR A6 i 3 3 7Kt 0.326 0.327 0.236 1.812 0.135 0.114 0.492
11 ZR U5 a0 H il 37 7K 3t 0.032 4.159 3.477 0.236 1.692 4. 407 2.334
12 FHilk) ™ 9.617 4.139 7.451 4.263 8.465 9.219 7.192
13 2K 2.606 1.028 2.928 2.496 2.920 0.758 2.123
14 BN 3 35 7K it 5.679 0.776 1.273 0.907 2.34 4.631 2.601
15 [y p ¥ 7K 0.001 0.000 3 0.0002 | 0.0004 | 0.0002| 0.002 0.000 6
16 4 R UATE K It 0.002 0.0008 | 0.0008 | 0.0009 | 0.001 0.000 6 0.001
17 7R DX 3 3 7K it 0.011 0.010 0.168 0. 169 0.259 0.229 0. 141
18 fF B IE K 2.974 1.376 1.244 1.428 1.110 1.780 1.651
19 45575 3035 /K 0 0 0.0004 | 0 0.0002 | 0.003 0.000 7
20 £ BB K 0.023 0.0004 | 0.003 0.000 06| 0.003 0.030 0.010
21 i PRI K 1.857 5.793 0.056 3.013 3.734 1.382 2.639
®2 ANOZEESERERJTRELANSMNRERE
Tab.2 Relative error of J city node flow with population density method used to distribute flow Y%
e 3 A 0000 08:00 12 ::(? Xﬁfﬁm :00 20:00 24.00 xR
1 ARG 7Kt 1.03 0.42 0.21 0.370 0.134 0.04 0.368
2 M I K 4.37 3.21 3.29 3.100 2.857 2.16 3.165
3 Fh g Ktk 0.01 0 0 0.001 0 0 0.002
4 2SRRI i K it 5.21 7.36 7.49 7.826 8.573 -3.95 6.735
5 e A B o 3 9 K 3l 1.25 0.38 0.72 0.277 0.105 0.82 0.592
6 L BLT i Rl i 7Kt 2.21 1.05 1.20 3.001 1.176 2.05 1.781
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e e e AN IR ] -
i 00:00 08:00 12:00 16:00 20:00 24.00 TR
(=LY In 0 0 0.01 0.631 0.002 0.03 0.112
8 HHEA) 0 0 0 0.001 0.002 0 0.001
9 IR AR BN R VE K 0.34 2.05 1.89 0.004 2.782 6.04 2.184
10 g3l b e sk v 7K i 0.31 0.32 0.18 1.625 0.114 0.09 0.440
L1 ZR 350 He il 375 7K 3k 0 5.24 3.02 0.156 0.937 3.80 2.192
12 FHilpk) 10.35 2.46 5.23 3.176 7.135 8.50 6.142
13 A4-0EKT 1.81 1.03 2.92 2.732 1.765 0.84 1.850
14 BN R 3 s K 3 4.87 0.68 3.21 1.251 2.790 4.71 2.919
15 i rgis /Kt 0 0 0 0 0 0 0
16 4 X905 7K it 0 0 0.01 0.001 0.004 0 0.002
17 7R Fr DR R 3 3 7K i 0.01 0.01 0.25 0.076 0.283 0.17 0.133
18 IO /K i 3.58 0.88 1.02 1.156 0.460 1.19 1.381
19 45175 0375 7K it 0.01 0 0.01 0 0 0 0.003
20 £ BEVE K 0.02 0 0 0 0 0.02 0.007
21 B S K 1.85 4.52 0.02 4.152 2.103 0.51 2.193
x®3 BELREEMAOBTEEINERREM J TUESBEIHRE
Tab.3 Relative error of pressure in J city with traditional specific flow method and population density method used to
distribute flow %
5 L Bk PN EEE RS
W i o & A2 SEEAH AHXF IR 22 SEHAR
00:00 | 08:00 | 12:00 | 16:00 | 2000 | X2 | 00:00 | 08:00 | 12:00 | 16:00 | 20:00 | X1
1 77 el 2 -3.81| 2.83| 3.82|-0.32| 3.68 | 2.892 | -2.87| 4.26 | 3.93 | 0.15| 3.20 | 2.882
2 B —i% —1.29]-3.79 |-1.47 | =3.72(=3.99 | 3.052 | —1.78|-3.72 |-2.14 |-4.56 |-3.87 | 3.214
3 Rl -0.56-1.96 | 0.21 | -0.34| 0.60 | 0.734 | -0.15| 1.24 |-0.38 | 1.59 | 0.90 | 0.852
4 FRFREEHE -1.16|-1.53 | 0.01 | -0.68| 0.18 | 0.712 | -1.21|-1.83 |-0.05 |-1.72 | 1.01 | 1.164
5 4 o E R B 2.05(-1.23 | 0.33 | -2.20|-0.15| 1.192 | 3.17| 1.56 |-=0.98 | 0.27 |-0.07 | 1.210
6 [ R/NX -1.12] 1.66| 0.68 | -1.87[-1.30 | 1.326 | -0.95| 1.32| 0.37 |-1.51 | 1.02 | 1.034
7 KR 1.09] 1.54 | 1.73| 0.27] 0.87| 1.100 | 1.78] 2.17 | 1.96 |-0.35 | 0.99 | 1.450
8 MR /NX 0.83] 0.29| 0.13 | -1.48| 0.50 | 0.646 | 0.99| 0.21 | 0.39 |-1.46 | 1.20 | 0.850
9 I FE -1.211-0.99 | 0.15 | -0.67[-0.31| 0.666 | -1.35[-0.97 |-0.23 | 0.89 [-0.66 | 0.820
10 1 KRR IX 2.49(-0.95| 0.28 | 1.34| 1.43 | 1.298 | 2.15|-1.04 | 0.21 | 1.39 | 0.24 | 1.006
11 FE5E/N X -1.27] 0.35| 0.74 | -1.38| 0.16 | 0.780 | -1.36| 0.47 | 1.23 |-2.01 | 0.04 | 1.022
12 KRR | -2.19] 0.42 | 0.50 | -2.13| 0.25| 1.098 | -3.05/-0.68 | 0.70 | 2.19 | 1.03 | 1.530
13 BB -3.85(-1.35| 1.30 | -3.45[-2.55| 2.500 | -3.71|-0.89 | 1.00 |-2.58 | 2.13 | 2.062
14 0] 45 R 75 -2.81] 2.89| 0.88|-0.26| 0.64 | 1.496 | 2.57|-2.05| 1.02 |-0.10 | 0.03 | 1.154
15 i F B it -0.55| 2.57| 3.97 | -3.05| 1.80| 2.388 | 0.74|-1.35 |-2.56 |-3.03 | 1.53 | 1.842
16 KB -3.33] 0.91 |-0.81 | =3.53[-0.93 | 3.902 | -3.01[-0.82| 0.70 |-4.10 [-0.17 | 1.760
17 L2405 0.04| 0.20 | 2.01 [ -0.15/-0.36 | 0.552 | -0.01| 0.10 | 1.82 | 0.05 |-0.41 | 0.478
18 TR 254 3.98| 1.14| 0.10 | 5.43| 2.38 | 2.666 | 4.25| 1.04| 0.01 | 3.20 | 1.85 | 2.070
19 —Hrg -1.94] 1.94| 3.97 | 1.49(-0.30| 1.928 | 1.82|-1.65| 3.47 | 1.29 [-0.27 | 1.700
20 Z— 0.33] 2.09| 0.96| 0.85/-0.42] 0.930 | 0.58| 2.01 |-0.71 | 0.82|-0.22 | 0.868
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Fig.2  Comparison of relative error between traditional specific

flow method and population density method
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