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Abstract

Use of indirect methods such as pedotransfer functions (PTFs) and spectral behavior analysis of soil has been
considered for estimating soil physical, chemical and hydraulic properties. This study aimed to estimate the
parameters of the soil water retention curve (SWRC) including residual (6r) and saturated (6S) volumetric
moisture contents, a and n parameters by utilizing spectral reflectance and soil properties using random forest
(RF) method. 130 soil samples were collected from five provinces of Iran, their properties were measured and
the spectral reflectance of the samples was recorded. Several preprocessing methods such as multiple scatter
correction (MSC), first and second derivatives with Savitzky-Glay filter (FD-SG, FD-SG2) and standard normal
variate (SNV) were used. The results showed that MSC had the best performance in estimating 6s and n
parameter and significantly reduced the AIC criterion. For the a parameter, the no preprocessing (NP) method
provided the best results. Principal component analysis identified wavelengths of 804, 1000, 1337 and 2137 nm
in the Vis-NIR region as the most key wavelengths in describing SWRC. This study showed that combining
spectral and soil data with the random forest algorithm provides an accurate and cost-effective approach to
estimate SWRC parameters.
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