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Abstract

Modeling of water flow through vadose zone under unsaturated conditions necessitates the
knowledge of soil hydraulic properties, which are water retention curve and water field capacity
of soil. Indirect prediction of these characteristics based on readily available soil properties in the
form of pedotransfer functions (PTFs) as a fast and low-cost solution has been widely practiced
and very useful in irrigation and drainage. This study aimed to present the proper PTFs using
mathematical modelling for estimating soil moisture at point of field capacity for Khuzestan
province soils under laboratory and field conditions. The buried probes of the time domain
reflectometry device (TDR) were inserted at various depths in order to monitor soil moisture
conditions in both the physical model and experimental field under a surface-point source drip
irrigation with discharge rates of 4 Iph. Then, physical soil properties and soil water contents at
their specific matric potentials were measured to calculate the hydraulic parameters of Van
Genuchten-Mualem model with the RETC program. The results of this research to evaluate the
performance of several well-known Point-PTFs showed that quasi-empirical models based on
physical principles that have been tested in the field can be a good alternative to traditional
methods for estimating water field capacity of soil. So that, the PTF of Twarakavi et al. could
carefully predict that water field capacity of soil with indices of normalized root mean square
error (3.1 percent) and standard error (0.5 percent) and more accurate than Rosetta artificial
neural network approach or Dexter equation. Accordingly, another two PTFs were proposed to
improve the accuracy of the water field capacity prediction in the form of regression equations on
the basis of the parameters of Van Genuchten model and readily available soil properties for the
semi-arid region of Khuzestan province. Results of obtained PTFs showed clearly negative
effects of soil compaction and the amount of sand on the water field capacity of soil. On the
contrary, the amount of clay and silt had positive and increasing effects on the water field
capacity of soil, significantly.

Keywords: Soil texture, Pedotransfer function, Semi-empirical model, Soil moisture curve.
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