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Contamination Source Identification in Water
Distribution Networks Based on Negative
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Abstract; This paper discusses the problem of pollution
source identification in water distribution systems. First, a
mathematical optimization model on the identification problem
is built. Then with the EPANET Toolkit as the embedded
water quality simulator, the optimization problem is solved
with a negative gradient method. The methodology is finally
applied to a sample network model published within the
EPANET software, and the result shows that it is able to
identify the time, location and concentration of the
contamination injection sources effectively. To evaluate the
performance of the algorithm, impacts of factors such as
difference step and gradient method were further discussed,
and the results show that, with water quality tolerances as the
differential step, the water quality simulation-based finite
difference method is an effective algorithm to solve the
pollution source identification problem in water distribution
system.
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Fig.1 Topology layout of the case study network
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Tab.1l Simulated concentrations at monitoring sites mg= L
Bl a5 121 W & 151 Wi 111 W & 267 Wi & 205 W& 213
04 £ 00 am 0.00 1,01 98,73 97. 73 72, 82 0.00
05 £ 00 am 0.00 26. 26 100, 00 100, 00 100, 00 98, 53
06 ¢ 00 am 0.00 51. 40 100. 00 100, 00 100, 00 95. 10
07 £ 00 am 0.00 68. 37 100, 00 100, 00 100, 00 98, 77
08 : 00 am 0.00 38.76 99, 03 98. 29 08. 81 99,12
08 £ 00 am 0.00 27.08 99, 63 99, 34 99, 57 98, 97
10 ¢ 00 am 0.00 33.71 100. 00 100, 00 100, 00 98. 75
11 : 00 am 0.00 16, 41 100, 00 100, 00 100, 00 94, 80
12 : 00 am 0.00 0.00 0. 00 0. 00 10, 24 84, 44
13: 00 pm 0.00 0.00 0. 00 0. 00 0. 00 0.02
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Fig.2 Injection concentrations of contamination source
( finite difference method)
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Fig.3 Injection concentrations of contamination sources
with linearly proportional method
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