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Abstract

Water flow and solute transport modeling in the vadose zone requires
understanding of soil hydraulic properties such as soil water retention curve and
unsaturated hydraulic conductivity. Direct measurements of these hydraulic
properties using field and laboratory technique which are called the direct methods
are costly and time consuming. Indirect determination of these properties using
pedotransfer functions as suitable replacement for direct measurements has been of
interest to researchers. Pedotransfer functions were commonly used to estimate
drying branch of soil water retention curve in different study. Evaluation of
pedotransfer functions to estimate the wetting branch of soil water retention curve
has rarely been considered. In this study, accuracy of Rosetta and SoilPar software
as well as pedotransfer functions of Rawls and Brakensiek and Saxton to estimate
wetting branch of soil water retention curve and unsaturated hydraulic conductivity
were studied and evaluated. Shani method known as dripper method was used to
measure wetting branch of soil water retention curve and unsaturated hydraulic
conductivity. Statistical criteria including RMSE, MAE and E' were used to
compare the-accuracy of the pedotransfer functions to estimate the wetting branch
of soil. water retention curve and unsaturated hydraulic conductivity. Results
showed that simulated soil water retention curve using pedotransfer functions were
not consistent with the measured soil water retention curve. Comparison statistical
criteria values showed that pedotransfer functions of Rawls and Brakensiek which
was used to estimate parameters of Campbell's and Brooks and Corey's unsaturated
hydraulic conductivity models had approximately good yield than the others
pedotransfer functions.

Keywords: Pedotransfer functions, Wetting branch of soil water retention curve,
Unsaturated hydraulic conductivity
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