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Abstract 

This research is concerned with environment maintenance and rehabilitation 

of the damage already happened during the conflicts and the wars. This 

environment damage is, unfortunately, not vanished with the end of these 

conflicts. The remnants of these wars are still there threatening all the life 

forms. Millions of unexploded ordnances and landmines are still buried 

everywhere around the world. 

The mine detection and removal or explosion is the only available way to 

maintain the environment and get it back ready for different life activities.  

Demining methods and technologies are getting great enhancements during 

the last decades to cope with the international excessive needs in this regard.     

Geomatics modern technology capabilities is playing great role to enhance 

and support Mine Detection activities. The author main concern is the 

evaluation of the currently adopted detection procedures in the western 

desert of Egypt and role of geomatics technology to enhance these 

procedures. 

The thesis structure is divided to two main parts; first part is covering the 

global background of landmines problem in three chapters. First chapter 

includes invention history up to current status around the world. Second 

chapter is highlighting role of geomatics technology in both of mine action 

activities and development of mine detection technology. The international 

development in mine detection and demining fields and the progressive 

application of geomatics technology that is, Ground Penetrating Radar 

(GPR), Remote Sensing (RS) and Mobile Mapping Technology (MMT) is 

highlighted. Third chapter is covering the world trend to overcome the 

harmful effect on people and environment. This is mainly for both past and 

future activities in this field. Mine action is the approved trend to deal with 

the past activities for contamination of millions of mines and UXO planted 
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everywhere. Mine Banning is the other action for the future conflicts to 

avoid using this harmful weapon of landmines.  

The second part of the thesis is also in three chapters; fourth chapter is 

evaluating western desert land mines dimensions, history and previous 

detection efforts and trials. This includes Technical, Economical and Social 

Evaluation of landmines on people and environment. Fifth chapter is 

highlighting the author experience in mine detection activities in the western 

desert and deploying geomatics technology to enhance these techniques. The 

author experience in handling and controlling this dangerous problem by 

implementation of advanced geomatics techniques is presented.  The role of 

Geomatics technology to build information system for mine action is shown. 

The importance of the combination of current geomatics technology 

application i.e. Global Positioning System (GPS), Geographical Information 

System (GIS), Data Base (DB) and digital mapping (DM) to improve the 

different activities quality is focused. This includes the enhancement of mine 

detection techniques.  The achievement of safe field navigation of different 

vehicles and heavy equipment in the cleared routes within the mine fields is 

discussed. The application of the adopted documentation system to produce 

accurate maps . The importance of comparison of these digital maps with 

original mine field maps to confirm or detect non mapped areas. The 

comparison between local and international techniques is carried out. The 

possibility of adopting more sophisticated ways to develop suitable 

alternative solutions of this problem is investigated. Finally, a Feasible and 

practical plan to overcome this problem based on the integration of different 

organization efforts is suggested. 

Sixth chapter is drawing the future of western desert sustainable 

development in view of the country plan (2002-2022). The alternative 

Political strategies to deal with the existence of these explosives as main 

hazard towards investment and development of this region are investigated. 



7 

 

The author experience in Obaiyed pilot project is applied to check the 

feasibility of mine detection and removal plan. The overall technical and 

economical plan for clearing all the western desert development areas is 

presented. This proves the possibility of using geomatics technology to 

enhance the detection methods by building the geomatics information system 

for mine action GIMSMA. This system  

is the main base of the future sustainable development of western desert.   

The resultant clean & safe environment of such process is the main 

entrance to achieve sustainable development of this important region of 

Egypt. The current activities, experiences and successful projects, to 

invade the remoteness of this area are shown. This is reflected on the 

expected economical investment fields and will give practical dimensions 

to the future development plans. 
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