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Contamination Source Identification in Water
Distribution Network Based on Consumer
Complaints

XIN Kunlun , XIANG Ningyin , TAO Tao, YIN Zhoolong

( College of Environmental Science and Engineering,
University, Shanghai 200092, China)

Tongji

Abstract: Accidental water pollution and rapid diffusion of the
pollutant terribly affect water quality in the distribution
network; the consumers complaint information to water
utilities is an important way for monitoring the condition of
the water supply systems timely where there is lack of
monitoring station. The research first uses the location
information of consumer complaints to find the candidate
pollution source nodes through the improved pollution matrix
methodology. And then the probability of each candidate
pollution source node is calculated on the basis of the total
probability formula and evaluated by Borda Count and
Normalization Count to identify the most possible pollution
source. The feasibility and effectiveness are verified through

a source contamination event in a city.

Key words: water distribution system; contamination source
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Tab.1 Probability of water consumption on every hour

B B 6:00— 7:00— 8:00— 9:00—  10;00—  11.00—  12;00—  13:00—  14;00—  15,;00—
7:00 8:00 900 10:00 11:00 12:00 13:00 14:00 1500 16:00
FAKNER/ Y 6.2 5.3 5.7 5.5 5.7 5.9 7.2 5.3 5.5 5.4
B B 16:00—  17;00—  18:00—  19:;00—  20:00—  21:00—  22,00—  23;00—  24,00—
17:00 18:00 19:00 2000 21:00 22500 23:00 24:00 6:00
FHKAEER/ % 5.0 5.8 6.0 5.4 5.3 5.2 4.0 2.4 3.2
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Tab.2 Time of consumer complaints
BFA 5 1 2 3 4 5 6 7 8 9 10
Bl ingE| 09.51 10:15 10.44 10.57 11.18 11.20 11:50 11.57 12:26 12.42
#FES 11 12 13 14 15 16 17 18 19 20
FYFRHAE] 13.20 13:45 14,13 16.:46 17:29 18:24 18.:45 19.:43 19.47 22.20
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Fig.1 Flow chart of the method
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Fig.2 The water distribution system of a city
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Fig.3 Location of candidate source nodes
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Tab.3 Time for pollutants arrival to consumer complaint nodes
e 15 Y B E 4R AR A1 BT (B] /h avh | iR TR BE B A BT E] /b A/h
99 100 101 3279 99 100 101 3279

1 11. 26 11. 75 11. 50 12. 00 9. 85 11 17. 00 17.50 17. 25 17.75 13.33
2 19. 00 19,75 19. 50 20. 25 10. 25 12 16, 50 17. 00 16. 75 17.25 13.75
3 12. 00 12, 50 12,25 12.75 10.73 13 4,75 5.25 5.00 5. 50 14, 22
4 18. 75 19. 25 19. 00 19. 50 10. 95 14 2. 00 2. 50 2. 25 2.75 16. 77
5 23.00 23.75 23.25 24. 00 11. 30 15 18. 50 19. 00 18. 75 19. 25 17. 48
6 13. 00 13. 50 13,25 13.75 11.33 16 15,75 16, 25 16. 00 16. 50 18. 40
7 18. 50 19. 00 18,75 19. 25 11. 83 17 11. 50 12. 00 11.75 12.25 18.75
8 12. 00 12. 50 12. 25 12.75 11. 95 18 23.75 24,25 24. 00 24. 50 19.72
9 20. 50 21,00 20,75 21.25 12.43 19 20, 50 21,00 20.75 21. 25 19.78
10 7.75 8. 25 8. 00 8. 50 12.70 20 19. 00 19. 50 19. 25 19.75 22, 33
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Tab.4 Probability of complaints

BREE BUFEE/ % B D BUFREE/ 7

99 100 101 3279 99 100 101 3279

1 38.07 38. 98 38. 48 39. 48 11 60. 22 58. 55 58. 05 59. 05
2 69. 52 70. 44 70.19 66. 80 12 66. 39 67. 39 66. 89 70. 55
3 56. 48 50. 04 49, 54 50. 54 13 32.84 28. 67 33.01 28. 83
4 54, 39 71. 60 68. 60 71.94 14 74,79 66. 55 66. 30 66. 80
5 72.55 75. 39 75. 30 75. 47 15 41, 64 56. 35 42,14 56. 85
6 59. 35 54,55 54,05 55. 05 16 56. 47 57. 30 56. 89 57. 64
7 52, 64 67. 27 53,05 67. 60 17 30. 65 3L 15 30. 90 24,04
8 62. 07 55.71 55.21 56. 21 18 47.92 53. 06 48, 42 53. 56
9 67.13 67. 88 67.55 70. 05 19 53.38 54, 30 53. 80 59. 30
10 52.93 50. 76 53.18 51. 09 20 53.27 56. 69 56. 35 57.10
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Tab.5 Score based on Borda Count and
Normalization Count

iR 3815 JL IR 84y
=8 Wik E % Z-score fpfEfbiE
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