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Abstract

Soil moisture is a fundamental factor influencing hydrological processes, agriculture, and natural resource
management. Remote sensing data, coupled with spectral index analysis, provides an effective tool for
indirectly estimating this characteristic. This study investigated the relationship between soil moisture and
spectral indices in the Firouzabad watershed from 2014 to 2023. FLDAS soil moisture data and Landsat 8
satellite imagery on the Google Earth Engine platform were utilized. Spectral indices including NDVI, EVI,
NDWI, SAVI, NDLI, and NDBI were examined to assess vegetation cover, soil moisture, and bare soil areas.
Pearson correlation coefficient and R2 were used to analyze the correlation between spectral indices and soil
moisture over 500 sample pixels. Results showed that eastern regions with dense vegetation and higher soil
moisture exhibited higher vegetation indices like NDVI, EVI, and SAVI, indicating improved vegetation
cover. Conversely, western and central regions displayed lower vegetation and moisture indices due to sparse
vegetation and lower soil moisture. NDWI confirmed the presence of shallow surface water in moist areas.
NDLI, with the highest correlation coefficient (0.303) and coefficient of determination (0.091), was identified
as the best index for predicting soil moisture, while NDBI showed the least correlation. These findings have
significant implications for natural resource management and soil moisture monitoring.
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