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Abstract

This study aimed to develop a Soil Fertility Index (SFI) map for agricultural lands in the central region of
Khuzestan province, with a focus on irrigated wheat cultivation. Three scenarios were evaluated using the
Random Forest (RF) model and satellite data from hyperspectral EnMAP and multispectral Sentinel-2 sensors.
The SFI was calculated by integrating eight key parameters: soil organic matter (SOM), total nitrogen (TN),
available phosphorus (Pav), exchangeable potassium (Kex), electrical conductivity (EC), extractable iron (Fe),
equivalent calcium carbonate (CCE), and soil texture. In the first scenario, the RF model based on EnMAP data
showed high accuracy (R? = 0.84). In the second scenario, using Sentinel-2 data, accuracy slightly decreased (R2
= 0.72). The third scenario combined both data sources using the Gram-Schmidt algorithm, delivering the best
results and improving spatial resolution to 10 meters (R2 = 0.90). The resulting SFI map from the third scenario
showed that 60.6% of the area falls within the medium fertility class. The main limitations identified were the high
CCE content and the low levels of SOM, TN, and Pav. These results indicate a declining trend in SFI for some of
the studied soils, which could potentially lead to increased soil degradation risk and yield reduction. This
highlights the importance of utilizing remote sensing data for precision agriculture and sustainable soil
management.
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