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Investigation of fault and fractures of Great Kavir fault zone (Torbat-e- Hedarieh,
Kashmar, Khartoran) based on the satellite images processing

Shiva Yazdanbakhsh, Dr.Mahmood Aalmasiyan, Mahyar Soltani and Mehran Aziz-Zadeh

Abstract

The purpose of this study is to detect structural fractures utilizing Landsat satellite data. Based on the
regional fault-related morphologies, different techniques were utilized to detect fault lines and fractures.
Several image (159-35, 159-36, 160-35, 160-36, 161-35, and 161-36) taken by Landsat ETM+ images
were used. The first method for detection of fault lines, lithological interruption and displacements due to
faulting was the RGB technique and Grayscale images. In addition, to optimize the RGB composition, the
OIF (Optimum Index Factor) formula was applied. In the next step, the resulting image merged with
panchromatic band for increase the spatial resolution. The third utilized method was the NDVI technique,
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which was used to reconstruct the vegetation in studied region. The forth technique was applying
Sunangel directional filters to detect sharp edges and fault lines. As the fifth method, the Digital Elevation
Model (DEM) of under study region was shined with virtual sun light from different geographic
directions using Sun-shading technique and the resulting image were used to detect linear fault-related
valleys and ridges. In addition, Digital Elevation Model (DEM) was utilized to develop a 3D view of the
region. The sixth method was the Principal Component Analysis (PCA), after which the PC1 was selected
as the most suitable component for detecting fault lines. The seventh applied method was the Band Ratio
technique, which was implemented in two steps. First, each fault line was detected separately in
Grayscale images. Second, all fault lines were detected together in one RGB false color composite.
Finally the Structural Map of Great Kavir fault was constructed using the fractures detected by the above
mentioned techniques.

Keywords: Structural Fractures, Great Kavir fault, Remote sensing methods, Landsat ETM’, RGB, PCA
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