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Abstract
Background and Obijective: Groundwater resources along with surface water supply the needs for

municipal, industrial and agriculture uses, and their quantity and quality should be investigated.
Salinity is one of the most important parameters in assessing the quality of groundwater.

Method: In this study, application of artificial neural networks and Bayesian network in predicting the
electrical conductivity in 8 observation wells in Mazandaran plain was investigated. For this purpose,
hydrogen carbonate, chloride, sulfate, calcium and magnesium were selected as input and output
parameters for electrical conductivity at monthly a scale during 2003-2013. The criteria of correlation
coefficient, mean absolute error and Nash Sutcliff coefficient were used to evaluate the performance
of the model.

Findings: The results showed that artificial neural network model has the highest correlation
coefficient (0.989), the lowest mean absolute error (0.019 ds/m) and the highest standard of Nash
Sutcliffe (0.970) ranked the first priority in the validation phase.

Discussion and Conclusion: The results indicate acceptable capability of artificial neural network
models to estimate the electrical conductivity of groundwater.

Keywords: Groundwater, Mazandaran plain, Bayesian network, Artificial neural network, Electrical
conductivity
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Figure 1. The location of the study area
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Figure 2. The graph is a simple Bayesian network
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Figure 3. An artificial neural network three layers
overview
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Table 2. Parameters used for training and validation of data
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Table 3. Shows the results of Bayesian model

Figure 4.Shows the structure of Bayesian networks for predicting EC
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Table 4. Shows the structure and functions for optimum driving in artificial neural network modeling and
statistical indicators in the training and validation
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Figure 5. Shows the diagram of the observed and computed values Bayesian network model to data recorded in
the validation phase
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Figure 6. Diagram of the values observed and artificial neural network model to data recorded in the validation
phase




S50 9 53l >

QA olo (990,938 A+ 0,lods cComn ) o (6590955 g pole qr

60

40

20

(e yo) Ua

-40

Slapliv p3lio (1SSl 5l (G0 )0 ©)ygodr [y 4Soud Joho dagy glas 10903 -V 5o
Figure 7. Errors charts optimal Bayesian network model as a percentage of average values observed

60

40

(.\..:\).3) Uas
N
Q

SAD S S diaed

Slaalive polio (1Sl 3l G033 Wygods (£ oan (omas aSouh Juo dinge glas logei —A YK
Figure 8. Graph artificial neural network model optimization error as a percentage of average values observed
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