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O ABSTRACT 0O

Modelling the relationship between drinking water turbidity and other indicators of water
quality in Al-Sin drinking water purification plant using Dynamic Artificial neural
networks could help in the implementation of the stabilization for the performance of the
plant because these neural networks provide efficient tool to deal with the complex,
dynamic and non-linear nature of purification processes. They have the ability to response
to various instant changes in parameters influencing water purification.

In this research, four models of feed-forward back-propagation dynamic neural network
were designed to predict the effluent turbidity from Al-Sin drinking water purification
plant. The models were built based on turbidity, pH and conductivity of raw water data
while the effluent turbidity data were used for verify the performance accuracy of each
network. The results of this research confirm the ability of dynamic neural networks in
modeling and simulating the non-linearity behavior of water turbidity as well as to predict
its values. They can be used in Al-Sin drinking water purification plant in order to achieve
the stabilization of its performance.

Key words: Turbidity, Water Purification Plant, Predicting, Dynamic Artificial Neural
Networks.
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7 2.82 80.74 2.12 81.45 1.75 86.24 125 | 85.17
1 4.26 74.68 411 77.71 3.47 78.03 332 | 71.68
2 3.90 77.88 3.84 75.30 3.12 80.49 331 | 82.54
3 3.67 80.54 3.44 78.61 2.72 83.05 254 | 84.69
429 [3.25 80.81 |24 | 3.01 79.67 | 24 | 2.06 86.83 | 19 |2.14 | 85.00
5| 3.02 78.81 2.45 80.64 2.32 86.50 214 | 83.17
6 2.88 82.73 2.17 80.54 2.19 83.76 1.64 | 86.20
7 2.57 80.77 (118 [8255 | 1.77 86.96 135 | 83.43
1 4.07 77.71 3.96 77.32 3.28 82.51 325 | 87.68
2 3.72 79.53 3.50 77.48 2.92 83.92 323 | 82.32
3 3.33 75.22 3.30 79.14 2.55 81.78 274 | 82.86
4130 |3.00 79.65 |25 | 2.55 79.16 |25 |2.28 82.06 |20 | 1.78 | 82.06
5 2.90 78.83 2.27 81.30 2.27 82.54 220 | 82.32
6 2.73 83.72 2.35 81.38 1.66 86.31 1.84 | 82.07
7 2.53 84.13 1.28 85.36 1.76 84.50 086 | 88.30 |
| 4.15 72.42 4.43 76.39 3.53 82.97 329 | 8.16
2 412 77.46 3.90 77.27 2.70 82.92 2.99 | 82.00
3 3.60 77.84 3.30 78.57 2.20 85.52 285 | 84.58
4131 [3.33 78.65 |26 | 2.57 82.20 | 26 | 2.17 83.39 |21 | 2.06 | 85.98
5 3.05 76.62 2.54 80.11 2.14 86.43 1.88 | 82.47
6| 2.71 81.47 1.82 82.57 1.81 85.94 175 | 85.19
7 2.68 82.47 1.79 79.26 1.79 82.38 1.07 | 86.17
| 3.99 76.44 4.03 74.88 3.46 81.03 313 | 76.80
2132 [3.90 75.57 |27 | 2.58 80.73 | 27 | 3.01 80.04 | 22 |3.04 | 83.16
'3 3.61 78.62 3.25 80.06 2.63 83.60 254 | 82.64
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4 3.29 80.89 2.64 80.81 2.31 83.20 1.82 85.47
? 2.55 80.11 2.27 80.47 2.29 82.85 2.04 83.75
? 2.95 81.19 1.72 84.22 2.00 84.97 1.69 85.93
7 240 [7984 1.86 | 83.80 173 | 85.52 134 | 86.97

1 4.09 77.73 4.31 76.07 3.29 82.97 3.26 80.20
7 3.88 79.25 3.80 76.53 2.93 82.92 3.09 78.29
T 3.54 77.68 3.22 72.93 2.60 85.52 2.26 82.50
T 33 3.24 74.04 | 28 2.38 72.89 | 28 2.38 83.78 | 23 | 2.07 84.69
? 3.05 79.83 1.66 78.38 2.21 83.11 1.76 85.64
? 2.73 75.89 1.67 83.10 1.95 85.89 1.85 86.03
T 2.49 82.37 1.83 85.73 1.78 84.36 1.15 84.57

1 4.33 76.00 4.29 72.89 3.47 80.53 3.46 81.44
7 3.94 76.16 3.74 78.42 3.02 81.22 3.12 82.30
T 3.61 78.60 2.99 78.58 2.33 81.51 3.41 83.03
T 34 3.54 76.42 | 29 2.96 80.76 | 29 2.34 84.80 | 24 | 1.83 81.17
? 3.14 79.40 2.36 79.45 2.28 85.26 2.11 84.44
? 2.83 81.45 1.67 85.24 2.08 85.37 1.88 83.26
T 2.47 78.62 1.62 84.34 1.80 85.10 1.26 87.11

1 4.37 79.45 4.04 77.28 3.42 80.75 3.29 77.57
7 3.94 80.48 3.41 76.59 3.02 84.21 3.05 81.99
T 3.58 79.48 3.37 78.95 2.59 84.65 2.36 84.20
T 35 2.58 82.28 | 30 2.83 80.97 | 30 2.29 83.87 | 25 | 2.06 81.44
T 2.74 76.27 2.34 81.50 2.15 84.30 1.63 85.51
? 2.94 83.32 2.08 82.39 1.95 83.82 1.37 83.98
T 3.18 81.51 1.65 81.82 1.86 84.61 1.23 85.75

A0 Alajal) Aglgs B Aall) el clSadll Juadl) clibud) apedl dpd 3yaad 1(5) Jgaadl
FTDNN g4 cilsud NARX g5 cilssd
il g MF; z3sall MF, 3l MN; 3l MN, 3l
HN=32; d=7 HN= 24; d=7 HN= 23; d=6 HN= 20; d=7
MSE (*107%) | R(%) | MSE (*107°) | R(%) | MSE (*107) | R(%) | MSE (*107) | R (%)

70-15-15 | 2.40 79.84 1.45 86.60

60-20-20 | 2.66 80.46 | 1.57 82.16 | 1.61 80.94 | 1.32 84.90

50-25-25| 2.53 75.87 | 1.26 78.16 | 1.62 78.68 | 1.17 82.99
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sl
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7 Al
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gl Ao Asuanl) clSudd) 4y 56 .2 .4

olall 5)lSe d (pn Lli V) ey (MSE Uasll o e e Talaie) oalfial NARX 5 (FTDNN €0 s
(3) dsaall (8 Banaal) CV sl Gaim A8l Cliahly Gy Cam Aidall lgady A 8 Gad giall Aadiyall
e Al gl dilide Apguanll G G € 2yt DA e ld Jad) adl aail
Pl i Ranady ¢ o)l ualilly ¢led Al Bl lisuac

8)Sxy 505l 8 FTDNN g5 (e dgumnll 0l (e Juail 2100 NARX g5l (e 4 spanl) ) cidae
& MSE e ¢l Cum ccdlanal @ld Jal o @llyg ¢l 8 Copll olye 485 Anna 8 daipall oLl
o Wiad iy MF zasall LBl dSual) 3 2.4%107° Jiie 1.45%107° MN; zagall Bl 383
MFy z3gall (Bl 40l 3 1.18%107 Jiie 0.86* 1073 MN, z3sall JBiall 4,0
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3Se ady sl o 580 5508 Zlall 2 el NARX lSus edlane 3 dadyall slial) 3)Se ad alaain
Gl 48y 5ol ) el cedlaadl ae saly ol Ml FTDNN cilSudy 45)lae 4060 dadipall ol
aaadl L€ el dg guasl)
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(6 = Jlaall Gann L i) lSatll Jad) o)l Sl (IS Cum L) Jalaas (MSE e Cum (40
olall 5)8e dad e g ddaadll 3 cladpdl LU AR LA bl clialse of ey 13ag (7 days)
sl any Dladipall e dadiyal)

ilis gl 3l paen b Juail 2305 20 (e ST L Bl 380 Clisaac dae ) GIGA) e
il cua (FTDNN i€ 8 Do (e Jil e NARX cilSud 3 Lisall dial) ilgumad JuadlY) 2221)
Sle MFy s (MFy il 24 5 32 Giiedll Jlie il e MNp 5 (MN; Gaandsaill 20 5 23 (il
sl

Can Agigiall ally (el sl ) g Jaliy¥) Jales dad (ids cayaill Gl 2o (il aa 4dl Jaasly
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S sl Al ol e Al ADle dens ) Z 3l paen b Al olaall 5)e il Aot (g3
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