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Assessment of GRNN model in
comparison to ANN and RBF models for
estimating confined aquifer parameters
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Abstract

To achieve an appropriate management of groundwater
resources, the accurate estimation of aquifer parameters is
essential. In this study, several artificial intelligence
models including, Artificial Neural Network (ANN),
Generalized Regression Neural Network (GRNN) and
Radial Basis Function (RBF) neural network have been
developed to estimate the hydraulic parameters of a
confined aquifer. One of the many reasons in using the
artificial intelligence models to estimate the aquifer
parameters, is their high flexibility, especially in non-linear
problems. In order to implement these models, after
gathering the pumping test data and reducing the
dimensions of the data using the Principle Component
Analysis (PCA), the artificial neural networks are trained
and tested. Under the condition that the well function’s
error as the output of the artificial intelligence models, lies
within an acceptable limit, then the values of aquifer
parameters can be determined. The models are applied to a
pumping test data in a confined aquifer and the results are
compared with those of the graphical Theis curve method.
Several statistical errors considering the results of the
proposed artificial intelligence models and the graphical
Theis curve method are compared and the performance of
the models is examined. As an example, the Mean Absolute
Relative Error (MARE) in estimating aquifer parameters
for ANN model and graphical Theis curve method are
0.5564 and 1.1320 percent, respectively. To this regard, the
GRNN is more precise and has much less computational
time than the others and may be selected as a superior
model in the estimation of confined aquifer parameters.

Keywords:  Aquifer parameter estimation, Artificial
intelligence models, Artificial neural network, Generalized
regression neural network, Pumping test.
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3- Levenberg-Marquardt (LM)
4- Gradient Descent (GD)
5- Principle Component Analysis (PCA)
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\- Artificial Neural Network (ANN)
2- Multilayer Perceptron (MLP)
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4- Radial Basis Function Collocation Method (RBFCM)
5- Radial Basis Function (RBF) neural network
6- Generalized Regression Neural Network (GRNN)
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1- Mean Square Error (MSE)
2- Adaptive Neuro-Fuzzy Inference System (ANFIS)
3- Particle Swarm Optimization (PSO)
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1- Levene’s test
2- T-test
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1- Principle Component (PC)
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1- Feed-forward networks
2- Back propagation
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- Input layer

- Pattern layer

- Summation

- Output layer

- Non-linear transformation
- Input space

- Pattern space
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1. Generalized Regression Neural Network
2- Kernel regression
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1- Two-layer feed-forward network
2- Bias
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1- Mean Absolute Relative Error (MARE)
2- Root Mean Square Error (RMSE)

3 Mean Absolute Error (MAE)

4- Root mean relative error (RMRE)

5- Bias

6- Correlation coefficient (R?)
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