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Abstract

When separate components of the texture (sand, silt, and clay) are predicted independently in digital soil mapping (DSM),
there is no guarantee that the separate estimates will sum to 100%. Log-ratio transformations before DSM modelling
guarantee a constant sum of the estimates. Little is known about the effect of transformation of particle-size fractions (PSFs)
when DSM products were used to predict soil hydraulic properties using pedotransfer functions. This study was conducted
in Khuzestan province to assess the performance of random forest models (RF) to predict untransformed (UT) and
transformed (TD) PSFs and to study the effects of log-ratio transformations (additive, centroid and isometric) on the
estimations of total amount of irrigation water (TIW) for wheat. However, transformation resulted in biased estimates of
PSFs, RF, in terms of RMSE, provided similar accuracies in predicting PSFs for both UT and TD. In addition, RF
prediction based on UT data resulted in more correctly soil texture classes allocation. The spatial distribution of the sum of
the predicted UT fractions indicated only small parts of the area conformed to the 100% sum. Data transformation can result
in biased estimates of TIW. The findings indicated no significant difference between transformation methods in predicting
TIW.

Keywords: Available water capacity; Compositional data; Digital soil mapping; Pedotransfer function
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