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Abstract

The process of discovering and mining metallic and non-ferrous metals is one of
the basics of economic growth, due to its contribution to the gross domestic
product, employment and the provision of raw materials and various raw materials
that are an essential element in the continued development of the economy,
especially the industrial sector. Therefore, it is necessary to employ modern
technologies represented by remote sensing and geographic information systems,
in detecting the phenomena of rock alteration such as dolomite and silica
associated with the hydrothermal change of rocks, which results in the formation
of metallic and non-metallic minerals, in many locations within the research area.

This research discusses the geographical factors (natural, economic, and human)
affecting rock alterations associated with the formation of mineralization
phenomena, and demonstrates the importance of using different remote sensing
techniques such as ratios and spectral indexes that have been applied to detect
metallic and non-metallic minerals. This came after studying the spectral reflective
properties of metallic and non-metallic metals in general and identifying the best
sensors and spectral fields to detect these metals, as a satellite image of the ASTER
was relied upon, then the radiometric measurements located in the USGS spectral
library were equipped with space image processing software such as the program
ENVI used in this research. Which was relied upon to perform the spectral
matching between the spectra of the reference spectral library and the spectra of
the satellite image using the mixture Tuned Matched Filtering (MTMF), with the
aim of conducting the spectral comparison process in order to adopt optimal
spectral ratios and indexes that can be used in other regions, where four spectral
ratios were adopted And two spectral indexes. In addition to specifying the
spectral bands of the ASTER, which are useful in detecting metallic minerals such
as iron oxides, and non-metallic minerals such as carbonates, argillite, and silica.
Finally, the geological and tectonic linkage was applied with the results of the
approved ratios and spectral indexes in order to determine the chronological age
of the rocks on which the metallic and non-metallic minerals discovered in the
search area are located and to develop target maps with appropriate scales using
geographic information systems software (Arc gis) that is useful in the process of
linking the final results and showing relationships The interaction between metallic
and non-metallic minerals with other geographical factors. In general, the
importance of spatial and spectral resolution in the satellite images used in the
detection of metallic and non-metallic minerals was shown, as the good spatial



accuracy (15 meters) within the visible and near-infrared range within the ASTER
image greatly helped in the detection of iron oxides metals, while in Short infrared
and thermal range with a spatial resolution (30m and 90m) non-metallic minerals
such as dolomite, calcite, and silica were not fully detected.
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