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Abstract
The aim of this study was to investigate the effect of fractal dimensions of particles (Dy) and

aggregates (Dr) as extra inputs on improvement of the estimation accuracy of wet mean weight
diameter of aggregates (MWDyer) using regression and artificial neural network (ANN)
pedotransfer functions (PTFs). Consequently, 90 soil samples were taken from agricultural, range
and forest lands of Ardabil Province. Yang et al. and Rieu & Sposito fractal models were fitted to
the primary particles (0-2 mm) and aggregates (0-4.75 mm) size distribution data, respectively, and
the Dy and Dr values were obtained. The MWDyt value was also determined by the wet sieving
method. The results indicated that there was a significant positive correlation between wet MWDy
and Dy values and a negative correlation between wet MWDyt and Dy values. Using Dr as an input
variable increased the R? criteria from 0.71 to 0.80 in regression-PTF and from 0.78 to 0.95 in
ANN-PTF at training stage. Adding Dr as a predictor could not increase the validity of the
developed PTFs. The PTF developed by ANN had higher accuracy than the PTF developed by
regression method. The R? values for training stage in ANN-PTF with using of Dr as predictor was
0.95 and in regression-PTF was 0.80.

Keywords: Artificial neural network, Fractal theory, Land use, Regression, Wet Mean weight
diameter of aggregates,
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