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Spatial Analysis of Iron-Bearing Minerals in Al-Salman District Using GIS
and Remote Sensing Techniques
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ABSTRACT

Mineral resources are among the most important natural resources influencing land-use patterns and guiding
economic and investment projects. This study aims to highlight the role of Geographic Information Systems (GIS) and
Remote Sensing (RS) techniques in detecting iron oxides during the early stages of mineral exploration by applying
false color composite and spectral band ratio techniques. The analysis was based on Landsat 8 and Landsat 9 satellite
imagery acquired by the Operational Land Imager (OLI) sensor and processed using ArcGIS 10.8 and ERDAS
software.

The results revealed the spatial distribution of clay minerals and iron oxides. The (2/4) band ratio highlighted the
concentration of iron oxides in the northern part of the study area, whereas the (6/5) band ratio identified a wider
spatial extent of iron oxide distribution. These findings correspond well with the locations of iron deposits exploited by
cement factories, indicating differences in the sensitivity of the two spectral indices for detecting the surface
distribution of iron oxides.
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