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Abstract

Soil texture classes (STCs) significantly influence the physical, chemical, and biological properties of soil,
making accurate spatial predictions of STCs essential for agro-ecological modeling. Soil texture is a crucial
characteristic, as it informs factors such as fertility, suitability for specific crops, water infiltration rates, soil
ventilation, water and nutrient storage capacity, plant responses to environmental conditions, and irrigation
frequency. Consequently, this study aimed to digitally map soil texture using environmental auxiliary variables
and predictive models, introducing the most effective models for the Badr watershed in southern Qorveh
County. To conduct this research, the first step involved obtaining auxiliary data, including Landsat 8 satellite
images and a digital elevation model with a spatial resolution of 10 meters, from the country's mapping
organization. To facilitate this study, based on the Latin hypercube technique, 125 outcrops were selected and
excavated in the study area. The key auxiliary variables for predicting soil sand content, in order of importance,
are longitudinal curvature, cross-sectional curvature, slope, relative slope position, clay index, and the NDVI.
The results revealed that, based on the spatial 10-fold cross validation method, the best model for predicting all
soil characteristics is multiple linear regression. For all soil characteristics, the random forest model ranks
second in terms of predictive power. Overall, the nearest neighbor K model exhibited the lowest performance in
predicting all soil properties.

Keywords: Covariates, geomorphological map, modeling, model evaluation, multiple linear regression


https://doi.org/10.1016/j.catena.2016.01.001
https://doi.org/10.1016/j.catena.2016.01.001

