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Assessing Potential Soil Degradation and Agricultural Suitability Using
Spectral and Radar Indicators, Digital Soil Maps, and Rainfall Data in Al-
(Alam District/Salah Al-Din Governorate for the Period 2020-2025
Researcher: Zeina Laith Salah
Workplace: Tikrit University, College of Agriculture
Abstract

This study aims to assess potential soil degradation and agricultural suitability in
Al-Alam District, Salah Al-Din Governorate, Iraq, during 2020-2025. An
integrated geospatial model was developed in Google Earth Engine by combining
spectral and radar indicators, digital soil maps, rainfall data, and topographic
variables. Sentinel-2 imagery was used to derive NDVI, SAVI, NDMI, BSI, and
SI_Brightness, while Sentinel-1 GRD data, especially VH polarization, supported
the interpretation of surface conditions. Dynamic World was used to identify
agricultural lands, SoilGrids represented surface soil properties at 0-5 cm depth,
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CHIRPS was used for seasonal rainfall and rainfall anomaly, and SRTM was used
to derive slope. The final spatial resolution was set to 250 m to match the SoilGrids
resolution and avoid artificial spatial precision. The results showed that the
analyzed area covered 1479.12 km2. The very high potential degradation class
occupied 695.65 km?, representing 47.03%, followed by the moderate degradation
class with 601.44 km? and 40.66%. Agricultural suitability was limited to
moderate, high, and very high classes, with the very high suitability class
occupying 709.88 km?, representing 47.99%. The spatial relationship analysis
showed that 97.94% of the analyzed area fell within a transitional or mixed
relationship between potential degradation and agricultural suitability. The
relationship code 55, representing very high potential degradation with very high
agricultural suitability, was the dominant pattern. Mann-Kendall results showed no
statistically significant temporal trends at the 95% level. Therefore, the detected
trends should be interpreted as descriptive indicators rather than confirmed long-
term trends. The study concludes that Al-Alam District has clear agricultural
potential but is exposed to potential degradation pressures requiring sustainable
land management and future field validation.
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