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Abstract:

Background and Aim: The particle-size distribution (PSD) curve is one of the most
important soil properties, and many models have been presented for fittng to the measurd data
of this curve. Also, there are some methods for estimating of this curve including its
estimation using more easily available soil properties which can be called parametric
pedotransfer functions. The main objective of this study was the estimation of PSD curve
with some different models based on the parametric pedotransfer functions.

Method: In this study, the models of Haverkamp and Parlange (1986) with two conditions,
Assouline et al. (1998), and Fredlund et al. (2000) were employed for fittng to the measued
data of this curve. All mentioned models contain several parameters, and the estimation of
PSD curve may be accomplished by knowing the models parameters. To do this, some
equations were derived for estimating the parameters of the model of Haverkamp and
Parlange (1986) in two assumptions, and the model of Assouline et al. (1998). Also, the
equations for estimating Fredlund et al. (2000) model were computed from Fooladmand and
Mansuri (2013). All estimated equations for the model parameters have been obtained only
based on soil texture data (amounts of clay, silt, sand, geometric mean and geometric standard
deviation of the particle-size diameter) which are available easily and common in measuring
and computing for soil samples. For this purpose, 30 soil samples were collected from
different locations in Fars Province, south of Iran to calibrate the equation, and 10 soils in this
area plus 30 soils of UNSODA soil data bases were used to validate the obtained results. 40
soils in validation stage have been divided into three groups containing fine, medium and
course textures. The best derived equations for estimating the parameters of the model of
Haverkamp and Parlange (1986) with two assumptions, and the model of Assouline et al.
(1998) were obtained by using the step by step linear regression procudure. Then, the root
mean square error (RMSE), geometric mean error ratio (GMER) and geometric standard
deviation of the error ratio (GSDER) have been used to evaluate the obtained results in the
validation stage.

Results: The results indicated that the model of Fredlund et al. (2000) was appropriate for
soils with fine and course textures, and the model of Assouline et al. (1998) was appropriate
for soils with medium texture. Also, the results indicated that two conditions of the model of
Haverkamp and Parlange (1986) were not appropriate for estimating the PSD curve.
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