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The effect of the scale of environmental variables in digital mapping of soil properties in a semi-
arid region of western Iran

Ziba Maghsodi?, Hamid Reza Matinfar=' , Seyed Roohollah Mousavi?

1 Department of Soil Science, Faculty of Agriculture, Lorestan University, Lorestan, Khorramabad, Iran

2 Department of Soil Science and Engineering, Faculty of Agricalture, University of Tehran, Karaj, Iran
Abstract
Preparing accurate maps of soil properties is essential for assessing various aspects of agricultural land
management, including production potential and organic carbon reserves. The aim of this study is to improve
mapping accuracy by selecting the optimal scale for predicting six soil properties, including Soil Organic
Carbon (SOC), Calcium Carbonate Equivalent (CCE), pH, sand, silt, and clay in the Khorramabad region. For
this purpose, 157 samples were collected from a depth of 0-30 cm in the Khorramabad area based on a random
sampling pattern and were sent to the laboratory for analysis. Environmental variables such as topography and
remote sensing data were extracted from a Digital Elevation Model (DEM) and Landsat 8 satellite images. The
optimal environmental variables were selected using the Boruta method in the Khorramabad area. Soil
properties modeling was performed using machine learning models, including Random Forest (RF), Support
Vector Regression (SVR), Cubist (CB), and ensemble models. The results showed that in areas with low
topography, the use of intermediate scales (cell sizes of 30 to 90 meters) resulted in higher prediction accuracy
for soil properties. This is because larger cell sizes introduce noise that hinders accuracy. Therefore, the choice
of resolution, or in other words, cell size in Digital Soil Mapping (DSM), should be tailored to specific needs,
balancing meaningful pattern capture with computational efficiency.
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