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Figure 1-Talar river watershed
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Tabell- Profile of the Talal River
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Table 2: Classification of Pollution River by NSFWQI index

NSFWQI o=l ks ey Cands
NSFWQI index Color Condition
AAEARE & S
91-100 blue Excellent
Vi-4. e e
71-90 green good
OV=Ve 353 Lo g
51-70 yellow Middle
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26-50 Orange bad
Y0 »2 Lk
0-25 Red Very bad
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Table 3. Weighting parameters in NSFWQI index
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Figure 3- gene expression planning
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1. Coefficient of determination ( R?)
2. Root Mean square error (RMSE)
3. Mean absolute error (MAE)

4. Scatter Index (SI)
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Table 5- Final parameters of the gene expression programming
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Math Operators Used
Math Operator between genes

0.644 e e mutation
0.1 Sisols e Speed of inversion
0.3 Sl K I s The speed of a point crossing
0.3 B 5> W The speed of a point crossing
0.1 05 W s e The speed of crossing the genes
0.1 The speed of the genes
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Figure 4. Tree Relationship of gene expression planning
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computational results for the training set data
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Table 6 - Statistical Index of Training and Testing for Gene

Expression Program Model

R> RMSE MAE 5
55! 0.873 4.92 3.4 0.131
Training
o351
>0 0.840 5.77 434 0.15
Testing
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Table 7 - Statistical Index of Training and Testing for
Artificial Neural Network Models

45 yacmeo R®> RMSE MAE  §
K 0.842 5.492 4.01 0.146
oo
Training
LT 0.849 5.60 4.30 0.149
005!
Testing
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Table 5 - Sensitivity analysis of effective parameters on NSFWQI index using artificial neural network model

model Ji. R? RMSE MAE

NSFWQI = F(E ,H ,§ ,BOD,T,§ ,P,Tur) 0.618 8.923 7.560
NSFWQI = F(B ,H ,8 ,BOD,T,§ ,P,Tur) 0.639 8.688 6.558
NSFWQI = F(B ,E ,8 ,BOD,T,§ ,P,Tur) 0.665 8.363 6.806
NSEWQI = F(B ,E ,A ,§ ,BOD,T,® ,Tur) 0.668 8.325 6.301
NSFWQI = F(D ,E ,AH .8 .T.§ ,P,Tur) 0.721 8.208 6.124

NSFWQI = F(B ,€ ,H ,§ ,BOD,T,P,Tur) 0.734 7.945 3:390
NSFWQI = F(B ,E ,A ,§ ,BOD,® ,P,Tur) 0.747 7.320 3:343
NSFWQI = F(B ,E ,A .§ ,BOD,T.D ,P) 0.763 6.832 3232
NSFWQI = F(B ,E ,H ,BOD,T,® ,P,Tur) 0.789 6.632 4.447
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Abstract

Estimation of Water Quality Index in Talar River Using Gene Expression
Programming and Artificial Neural Networks

B. Mojaradi!, F. Alizadeh Sanami? and M. Samadi’
Received:2016/08/25  Accepted : 2018/04/11

Historically, rivers as a major source to supply drinking water and agriculture are considered in human
societies as a very effective in the formation of civilizations. At present, most of the northern rivers that
are under the influence of human, cause a variety of changes and destruction of ecosystem. Pollution and
human interfaces could be the most important factors to pollution caused by waste water of industrial, urban
and rural, pollution resulting from disposal of pesticides used in agriculture ,destruction of vegetation,
construction of dam, and barriers under bridge, blocking the mouth of the river, illegal fishing. Hence,
considering the importance of Talar River for supply agriculture water, and also pour pollution to in, to
identify and assess the river water quality and provide the necessary relationship to estimate pollution and
water quality. In current study, 72 samples were used during the years of 1391 to 1392 from 6 stations
namely, weresk, pole sefid, Shirgah, Talar, Kiakola and Arabkhil. Then, NSFWQI index was estimated.
Finally, with applying gene-expression programming and artificial neural network, the obtained models
for determination of relation between water quality parameters and water quality index are used with
high accuracy. To evaluate the performance of models, statistical parameter such as, root mean square
error, mean absolute error, scatter index and correlation coefficient were used. Results showed that the
proper functioning of artificial neural networks and planning methods in estimating gene expression index
is NSFWQI. The obtained results revealed appropriate performance of that artificial neural and gene-

expression programming to estimate NSFWQI index.

Keywords: Modeling, Talar River, Gene expression programming, Artificial neural networks, NSFWQI
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