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Abstract [ Objective ]  The hydraulic model of the water supply network is an important technical tool for the operation
management, scheduling decision-making, and planning design of urban water supply systems. Its accuracy directly affects the
scientific analysis and decision-making of the network operation. Traditional accuracy evaluation method often rely on a single indicator
(such as mean absolute error), which makes it difficult to fully reflect the performance of the model in terms of error amplitude,
fluctuation characteristics, and trend consistency. Moreover, when the indicator differences are small, the evaluation result are prone to
instability. [ Methods] Therefore, this paper proposed a multi index comprehensive accuracy evaluation method based on improved
entropy weight method. This method constructed an evaluation system consisting of mean absolute error, mean relative error rate, root
mean square error, relative logarithmic mean square error, Nash efficiency coefficient, consistency index, and error fluctuation index.
The dimensional influence was eliminated through nondimensionalization, and the improved entropy weight method was used to calculate
the weights of each indicator, forming a comprehensive accuracy index ( CMAI) that reflected the performance of the model.
[Results] From a numerical perspective, the comprehensive accuracy of flow monitoring points was higher than that of pressure
monitoring points, indicating that the flow prediction performance was superior to pressure prediction in the regional model. Compared
with the evaluation result of the single mean absolute error index, the improved entropy weight method reduced the equivalent average
error from 1. 140 0 m to 0. 754 3 m in simulation A, with a reduction rate of approximately 33. 9%. This indicated that the improved

entropy weight method could reveal the performance differences among different monitoring categories and better reflect the trend
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consistency and error fluctuation characteristics. [ Conclusion |

The CMAI can serve as the objective function for model optimization,

guiding the adjustment of model parameters and optimization of data collection strategies.

Keywords water supply network; hydraulic model; accuracy evaluation; improve entropy weight method; comprehensive indicators
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Fig.3 Comparison between Simulated A, B and Measured Values
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x3 REEVNSBETMNERE

Tab.3 Accuracy Evaluation Index Values for Flow Monitoring Points

WIS P RE O MXNRERE WOrRERE O MXIOEGYTrRE R RENEERE SRR
SF00001 37.241 1 0.018 0 49.306 9 0.023 8 0.999 8 32.315 1 0.999 0
SF00002 501.4715 0.0556 550.483 1 0.018 5 0.985 6 227.063 7 0.937 2
SF00003 63.892 6 0.038 6 76.761 9 0.014 7 0.999 6 76.045 9 0.998 5
SF00004 42.017 6 0.0750 52.678 2 0.032 4 0.998 5 52.2373 0.994 4
SF00005 16. 706 0 0.088 5 22.33717 0.043 5 0.997 7 22.3356 0.991 6
SF00006 12.040 0 0.0219 17.329 4 0.011 8 0.998 3 13.409 4 0.993 1
SF00007 531.571 6 0.087 0 534.178 7 0.028 3 0.853 4 52.7115 0.2240
SF00008 9.2323 0. 400 2 14.794 8 0.178 4 0.999 6 12.247 4 0.998 6
SF00009 8.4759 0.0333 11.5227 0.020 6 0.999 7 11.519 0 0.998 7

x4 EHENSBETENERE
Tab.4 Accuracy Evaluation Index Values for Pressure Monitoring Points

MRS P ERE AXNRERSE WOrRERE O MO kR RENEERE AT RE
SP00001 1.4852 0.021 3 1.510 4 0.010 4 0.774 2 0.274 8 -0.222 4
SP00002 3.1213 0.047 6 3.124 8 0.023 9 0.807 6 0.147 9 -0.008 2
SP00003 0.999 2 0.014 9 0.999 2 0.007 2 0.887 2 0.006 0 0.4817
SP00004 0.966 8 0.014 8 1.052 1 0.007 9 0.854 8 0.807 0 0.559 1
SP00005 0.999 8 0.016 9 0.999 8 0.008 3 0.799 6 0.001 4 -0.029 4

x5 REENREFT—HRKER
Tab.5 Normalized Decision Matrix for Flow Monitoring Points

IS CPRERTIRE O AHXTER2ZERIE BUriRE MRS rRE —BEER REEIRIE AT REL
SF00001 0.945 0 1.000 0 0.929 9 0.928 2 1.000 0 0.903 5 1.000 0
SF00002 0.057 5 0.901 7 0. 000 0 0. 960 2 0.903 1 0.000 0 0.920 2
SKF00003 0.894 1 0.946 3 0.879 0 0.983 1 0.998 9 0.700 6 0.999 3
SF00004 0.9359 0.850 9 0.923 6 0.876 3 0.991 3 0.811 1 0.994 0
SF00005 0.984 3 0.8155 0.979 9 0.809 7 0.9859 0.949 8 0.990 4
SF00006 0.993 2 0.989 9 0.989 2 1.000 O 0.990 0 0.991 2 0.992 3
SF00007 0.000 0 0.8196 0.030 3 0.901 4 0.000 0 0. 808 9 0.000 0
SF00008 0.998 6 0.000 0 0.993 9 0.000 0 0.999 2 0.996 6 0.999 4
SF00009 1.000 0 0.960 1 1.000 0 0.947 6 0.999 5 1.000 0 0.999 6

F6 ENENRF—RRER
Tab. 6 Normalized Decision Matrix for Pressure Monitoring Points

FERNMEM g PR MXHRZRIE BOrRDE MNRIEdYTrIRZE B BRENEiIRlE I RE
SP00001 0.759 4 0.801 8 0.759 5 0.809 0 0.000 0 0. 660 6 0.000 0
SP00002 0. 000 0 0. 000 0 0.000 0 0. 000 0 0.295 2 0.818 2 0.274 1
SP00003 0.9850 0.995 5 1.000 0 1.000 0 1.000 0 0.994 4 0.900 9
SP00004 1.000 0 1.000 0 0.975 1 0.959 4 0.713 3 0.000 0 1.000 0
SP00005 0.984 7 0.935 8 0.999 7 0.936 1 0.224 6 1.000 0 0.247 0
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x7T REHENANE
Tab.7 Weight of Flow Monitoring Points

B . U
bR DTN EFFRH - - -
FEGEIAE PR A
SRy L Xt 22 0. 900 0 0.100 0 0.208 6 0. 147 4
AT 22 3 i 0.945 1 0.054 9 0.114 6 0.140 9
P iR 0.894 3 0.105 7 0.220 4 0.148 3
AEXT T T iR 2 0.945 5 0.054 5 0.113 7 0.140 8
— kR 0.946 2 0.053 8 0.112 3 0. 140 7
TR 22U B8R 0.943 3 0. 056 7 0.118 3 0.141 1
RNy 0. 946 2 0.053 8 0.112 1 0. 140 7
*8 EHMMENE
Tab. 8 Weight of Pressure Monitoring Points
TebR PRI EF R fEGEREAEAN PR AEAN T
S X iR 2 0.857 6 0.142 4 0.118 6 0.138 6
AEX R 2 0.859 0 0.141 0 0.117 5 0.138 4
YRR 2 0.857 5 0.142 5 0.118 7 0.138 6
AEXT XA Iy it 2% 0.859 5 0.140 5 0.117 1 0.138 3
— kR 5L 0.759 8 0.240 2 0.200 2 0.153 0
IR SRR 0.853 0 0.147 0 0.1225 0.139 2
LRIy 0.753 4 0.246 6 0.205 5 0.154 0

R9 MELEN S ALAERE
Tab.9 Weighted Matrix of Flow Monitoring Points

it TP REEE e TR soemn someamn mitag
SF00001 0.1393 0.140 9 0.1379 0.130 7 0.140 7 0.127 5 0.140 7
SF00002 0.008 5 0.127 0 0.000 0 0.1352 0.127 1 0.000 0 0.129 5
SF00003 0.1318 0.133 3 0.130 3 0.138 4 0.140 6 0.098 9 0.140 6
SF00004 0.138 0 0.1199 0.1370 0.123 4 0.1395 0.114 5 0.1399
SF00005 0.145 1 0.1149 0.145 3 0.1140 0.138 7 0.134 1 0.139 4
SF00006 0.146 4 0.1395 0.146 7 0.140 8 0.1393 0.1399 0.1396
SF00007 0. 000 O 0.1155 0.004 5 0.126 9 0.000 0 0.114 2 0.000 0
SF00008 0.147 2 0.000 0 0.147 4 0.000 0 0.140 6 0.140 7 0.140 6
SFO0009 0.147 4 0.1353 0.148 3 0.133 5 0.140 7 0.1411 0.140 7

10 EFHEN 2 A0ALAE RE
Tab. 10  Weighted Matrix of Pressure Monitoring Points

oM W EER e T seemw sy mitRg
SP00001 0.105 2 0.1109 0.1052 0.1119 0.000 0 0.092 0 0.000 0
SP00002 0.000 0 0.000 0 0.000 0 0.000 0 0.045 2 0.1139 0.042 2
SP00003 0.136 5 0.137 17 0.138 6 0.138 3 0.1530 0.138 4 0.138 7
SP00004 0.138 6 0.138 4 0.1351 0.1327 0.109 1 0.000 0 0.154 0
SP00005 0.136 4 0.129 5 0.138 5 0.129 5 0.034 4 0.1392 0.038 0
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