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Abstract 

Remote Sensing is a science of acquiring information (spatial, spectral…..etc) about 

material objects, phenomenon, or an area done usually through satellites. Ground 

Penetrating Radar “GPR” is a geophysical tool used in exploration and studying shallow 

geological features through electromagnetic waves send to the ground from the GPR 

antenna.  One of the uses of GPR is to detect and study faults. 

The main purpose of this project is to integrate GIS, Remote Sensing technology in 

determining positions of faults & Ground Penetrating Radar “GPR” in finding their 

geology (structure, depth………..etc).   

The Remote Sensing-GIS is used to locate the active faults, their directions and their 

activity. The Ground Penetrating Radar is used to make a survey along the faults in order to 

study their structure and types after being located through Remote Sensing. 

Through Remote Sensing there are two faults systems. One is in the N-S direction & the 

other is E-W direction. The GPR measurements showed the structure of these faults. 
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I. Introduction 

Geographic Information Systems and its methods and applications become so important 

for a wide range of people specialists and public. The revolution in the communications 

especially the internet and in the computers assists GIS applications to be more powerful 

and easy to handle by normal people in daily life. The use of GIS tools in earth science 

studies become a pillar not just a supporter tool. For example, Global Positioning Systems 

(GPS) become an important tool in Gravity exploration and many other methods. Other 

GIS tool that is used frequently is Remote Sensing which I will talk in the report about and 

how can it help us in our exploration geophysics work. I will give an example about how to 

integrate Remote Sensing with one of geophysical exploration methods the GPR which is 

Ground Penetrating Radar.      
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II. Literature Review 

A. Remote Sensing 

Remote Sensing can be defined as the art, science, and technology of obtaining reliable 

information about physical objects and the environment, through the process of recording, 

measuring, and interpreting imagery and digital representation of energy patterns derived 

from non contact sensor system. There are so many applications for remote sensing like 

Land-use mappingForest and agriculture applications, Telecommunication planning, 

Environmental applications, Hydrology and coastal mapping, Urban planning, 

Emergencies and Hazards, Global change and Meteorology.  

 

Through remote sensing many approaches are accomplished and many things get easier 

than before. These advantages of remote sensing can be summarized in:  

1) Provides a regional view (large areas). 

2) Provides repetitive looks at the same area. 

3) Remote sensors "see" over a broader portionof the spectrum than the human eye. 

4) Sensors can focus in on a very specificbandwidth in an image or a number of 

bandwidths simultaneously. 

5) Provides geo-referenced, digital, data. 

6) Some remote sensors operate in all seasons,at night, and in bad weather.  

 

In geoscience remote sensing is used to study major geological features like volcanic 

activities and to detect new geological features. The process that remote sensing follows 

can be described in these steps: 
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- Energy Source or Illumination (A): The first requirement forremote sensing is to 

have an energy source which illuminates or provides electromagnetic energy to the 

target of interest. 

- Radiation and the Atmosphere (B) : As the energy travels from its source to the 

target, it will come in contact with and interact with the atmosphere it passes 

through. This interaction may take place asecond time as the energy travels from 

the target to the sensor. 

- Interaction with the Target (C) : Once the energy makes its way to thetarget through 

the atmosphere, it interacts with the target depending onthe properties of both the 

target and the radiation. 

- Recording of Energy by the Sensor (D) : After the energy has beenscattered by, or 

emitted from the target, we require a sensor (remote -not in contact with the target) 

to collect and record the electromagneticradiation. 

- Transmission, Reception, and Processing (E) - the energy recorded by the sensor 

has to be transmitted, often in electronic form, to a receiving and processing station 

where the data are processed into an image (hardcopy and/or digital). 

- Interpretation and Analysis (F) - the processed image is interpreted,visually and/or 

digitally or electronically, to extract information about the target which was 

illuminated. 

- Application (G) - the final element of the remote sensing process is achieved when 

we apply the information that we have been able to extract from the imagery about 

the target, in order to better understand it, reveal some new information, or assist in 

solvinga particular problem.  
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even in almost flat or gently sloping areas. The GPR investigations indicate that both the 

longitudinal Solani-II Fault and transverse Muzaffarnagar Fault are characterized by 2–3 

major vertical/steeply dipping normal fault at shallow depth (<10 m). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

18 
 

Acknowledgment  

I want to thank Dr. Baqer Al-Ramadan for his help and support and guidance during this 

semester and I want to appreciate his cooperation with us in learning how to deal with 

ArcGIS and for the tutorial of the software. Finally, I want to thank CRP department for 

providing this course and I hope that they provide more courses in the future for students 

from different majors.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

19 
 

References 

 Dr. Baqer Al-Ramadan lecture “Remote Sensing”. 

 Bhosle, Balaji, et al, 2007.  Remote sensing-GIS and GPR Studies of Two Active 

Faults, Western Gangetic Plains India. Journal of Applied Geophysics 61, 

155–164. 

 Charlie S. Bristow J & Harry M. Jol, 2003, “An Introduction to Ground Penetrating 

Radar in Sediments”, The Geological Society of London. 

 Patenaude, Genevieve. Introduction to Remote Sensing, University of Edinburgh   

 Robert Sanderson, “Introduction to Remote Sensing”, New Mexico State 

University. 

 W. M. Telford, L. P. Geldart, R. E. Sheriff, 1990, “Applied Geophysics”, 

Cambridge University Press, 2 edition. 

 

 

 

 

 

 

 

 

 

 

 



 

20 
 

 

 

 

 

 

 

 

 

Appendix 

 

 

 

 

 

 

 

 


