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Figure 2. A three-layer Bayesian neural network overview

1- Gene Expression Programming
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Figure 3. A three-layer artificial neural network overview
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Table 1. Statistical properties of qualitative variables for Belkhviachay river
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Table 2. Correlation matrix of qualitative variables for Belkhviachay river
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Table 3. The values of variables used in Bayesian neural network
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Table 4. Theresults of Bayesian neural network training and validation
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Figure 4. Diagram of optimal values of Bayesian neural network model for recorded data in validation phase
A) the observed and computed values over time B) scattered plot of observed and computed values
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Table 5. Equations for four sets of mathematical operators of gene expression programming
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Table 6. Theresults of gene expression programming training and validation
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Figure 5. Diagram of optimal values of gene expression programming model for recorded datain validation phase
A) the observed and computed values over time B) scattered plot of observed and computed values
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Table 7. Theresults of artificial neural network training and validation
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Figure 6. Diagram of optimal values of artificial neural network model for recorded data in validation phase

A) the observed and computed values over time B) scattered plot of observed and computed values
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Table 8. Theresults of Bayesian neural network, gene expression programming and artificial neural network models
training and validation
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Figure 7. Diagram scatter plot and observations - computational Bayesian optimal neural network, gene expression
programming and artificial neural network models for recorded data validation phase
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Abstract

The amount of total dissolved solids (TDS) is an important factor in stream engineering,
especially study of river water quality. This study estimates the TDS amount of
Belkhviachayriver in Ardabil Province, using bayesian neural network-, gene smart and
artificial neural network. Qualig/ variables include hydrogen carbonate, chloride, sulfate,
calcium, magnesium, sodium and inflow (Q) in monthly time scale during the period (1976-
2009) as input and TDS were chosen as output parameters. The criteria of correlation
coefficient, root mean square error and of Nash Sutcliff coefficientwere used to evauate and
performance compare ofmodels. The results showed that however the models could be used to
estimate with reasonable accuracy the amount of dissolved solids in water deal, but regarding to
accuracy, bayesian neural network model with the highest correlation (0.966), minimum root
mean square error (0.094pﬁm) and the Nash Sutcliff 39.998) were put in the verification phase.
The results showed that the bayesian neural network model to estimate high minimum and
maximum values of dissolved solidsin water.
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