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1- Spatial Variability

2- Experiential Correlation

3- Similar media Scaling Theory
4- Geostatistical Techniques
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1- Rosetta
2- K-Nearest Neighbor
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1- Total Neutralizing Value
2- Cross Validation
3- Rotation estimation
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1- Artificial Neural Network
2- Training

3- Validation

4- Multilayered Perceptrons
5- Over-fitting
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1- Maximum Error

2- Root Mean Square Error

3- Efficiency of model

4- Coefficient of Residual Mass
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Figure 1. Determine of the optimal k based on sum of squared error (SSE).
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Table 3. Calculating statistics to determine the ability of different techniques for estimating soil hydraulic

conductivity.
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Artificial Neural
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Abstract

Background and Objectives: Soil saturated hydraulic conductivity is the most important
physical parameter, but its measurement often is difficult because of practical and/or cost-
related reasons. In this research, expert system approaches with one type of the nonparametric
lazy learning algorithms, a k-nearest neighbor (k-NN) algorithm, was compared and tested to
estimate saturated hydraulic conductivity (K;) from other easily available soil properties.
Materials and Methods: In this research 151 soil samples were collected from farmlands
around Bojnourd and saturated hydraulic conductivity (K;) was estimated from other soil
properties including soil textural fractions, EC, pH, SP, OC, TNV, ps and pb. To evaluate
artificial neural network systems all the data were divided into 3 parts, 50% for training, 25%
were allocated for the test and other data for validation. Design of MLP models (Multilayer
Perceptron) was performed by sigmoid functions and hidden layer. ANN for all models was
selected with Levenberg-Marcoardet algorithm to training as a hidden layer threshold logsig
function for hidden layer and tansig for output layer.

Results: Results showed that the accuracy of the parameter estimation, using parametric method
of artificial neural network to compare with k-nearest neighbors for terms of all the parameters
(with r=0.97, EF=0.946, RMSE=8.798, ME=28.446 and CRM= -0.144) compared to other
methods input models was acceptable.

Conclusion: The results showed that different techniques have estimated, hydraulic
conductivity coefficient partially. The non-parametric method k-nearest neighbor, focus on the
estimation of the regression line 1: 1 has been studied more than the other methods. The best
result was for artificial neural network method with all information bank. Performance index k-
nearest neighbor method (EF=57 to 71%), is powerful indication of this technique for
estimation of soil hydraulic conductivity based on other easily available parameters, including
particle size distribution, soil saturation extract, electrical conductivity (EC), saturation
percentage of soil (SP), the organic carbon (OC), total of neutralizing value (TNV), bulk and
apparent specific density of soil. ANN method can be used to estimate saturated hydraulic
conductivity especially when new data set available.

Keywords: Artificial Neural Network, K-nearest neighbor technique, Soil saturated hydraulic
conductivity
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