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Table 1) Descriptive statistics of the measured parameters for training and testing data in Ardabil plain soils.
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Table 2) Pearson correlation coefficient between independent variables
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-0.258 0.199 -0.021 1 ocC
-0.246 -0.297 1 CaCOg
0.326 1 D,

1 Dy

Jobee pdS” Ly 57 CaCO03 (Shaf> ogaze o> :Dp (ol pgate g, :Db ‘u’j‘ oS 0C (o Sand cwdw Silt ) Clay

Oaw) oslizal 5 5 Opwe) wils (F5,05 (BFc) (1)) Cd )b gl b Jits (glopae (o (gmo g (Shared 0 (7 gz
Table 3) Pearson correlation coefficient between independent variables and field capacity (6¢c), permanent
wilting point (6pwp) and available water (6w) contents.
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Table 4. Derived regression equation for estimation field capacity (8¢c), permanent wilting (8pwp) and available
water (8aw) contents.
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Figure 1) Measured and estimated diagram (1:1) of field capacity (A), permanent wilting (B) and available water
(C) contents, using the best model of regression and artificial neural network.
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Abstract

Direct measurement of soil hydraulic properties is consuming, costly and sometimes unreliable
because of soil heterogeneity and experimental errors. These properties can be estimated from
surrogate data such as particle size distribution, bulk density, organic carbon and CaCOj; using
pedotransfer functions (PTFs). The objective of this research was presentation of regression and neural
network models for estimation of missing soil properties including field capacity, permanent wilting
and available water contents from above-cited surrogate soil properties in some soil of the Ardabil
Plain. Total 100 soil samples were taken and then some physical and chemical properties of them
measured. Soil samples were divided into two groups as 80 for the development and 20 for the
validation of PTFs. Neural network and regression models were made using Neurosolution5 and SPSS
softwares, respectively. The values of determination coefficient (R?) and root mean square error
(RMSE) for the estimation of field capacity, permanent wilting and available water contents were
obtained 0.82 and 2.29, 0.82 and 1.38, 0.57 and 1.97 in the best regression models and 0.87 and 1.9,
0.90 and 1.02, 0.73 and 1.56 in the best neural network models, respectively. The values of R? and
RMSE for the results of regression and artificial neural network PTFs showed that both models can be
applied to predicting missing soil properties. Regression models hadn’t any efficiency to predict
available water content. Artificial neural networks were performed better than regression models in
this case.

Keywords: artificial neural networks, field capacity water content, permanent wilting water content,
regression, soil pedotransfer function.
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