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Figure 1. Geographical location of the study area in the country, province and city and sampling points
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Table 1. Statistical description of physical and chemical properties of soil samples
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Table 2. Pearson correlation coefficient of measured soil parameters
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Figure 5. Predictive and observational values of saturated hydraulic conductivity with decision tree model (M5)
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Extended Abstract

Introduction and Objective: Direct measurement of soil hydraulic conductivity is time
consuming and costly, and sometimes the results are unreliable due to trial and error. This
parameter can be estimated using early soil parameters. The present study was conducted to
predict the hydraulic conductivity of soil saturation using decision tree methods, support vector
machine and artificial neural network in Helmand city.

Material and Methods: For this purpose, 130 soil samples were collected from the surface (0-
30 cm) and transferred to the laboratory for testing and analysis. In the laboratory, the
parameters of hydraulic conductivity of soil saturation, percentage of stress, sand and silt,
organic matter, acidity, electrical conductivity and calcium carbonate were measured. It was
then estimated using measurement parameters and using decision tree models, artificial neural
network, and saturated hydraulic guidance support vector machine. In order to evaluate the
models, the criteria of explanatory coefficient, square mean error and absolute mean error were
used.

Results: The results showed that the decision tree model with the highest coefficient of
explanation (0.83) and the lowest value of the mean square of error and absolute error of
average (0.0026 and 0.0019) is the best model for predicting the hydraulic conductivity of soil
saturation in Hirmand region. Also, the results of data sensitivity analysis using artificial neural
network model showed that sand percentage, lime percentage, silicate percentage and acidity are
the most important factors affecting the hydraulic conductivity of soil saturation in Hirmand
city, respectively.

Conclusion: The results show the very good performance of artificial intelligence methods in
predicting hydraulic conductivity of soil saturation. In cases where it is not possible to measure
hydraulic conductivity, hydraulic conductivity can be estimated using early soil parameters and
artificial intelligence methods.

Keywords: Artificial intelligence, Constant head, Early soil characteristics
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