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ABSTRACT 

 

The development of the hydrologelogic potentialities of North 

Sinai requires an understanding of geologic structure, stratigraphic and 

lithologic properties of aquifers for groundwater production.  

The growing activities in this promising area have caused an 

ever-increasing need for water resources for new reclamation of many 

acres of land to increase the cultivated land and to attract new 

population to decrease the population density along the Nile-Valley.  

The study area occupies a portion of the northeastern coast of 

Egypt and covers an area about 2100 Km². It lies between latitudes 30° 

47` N & 31° 50` N and longitudes 33° 50 ` E & 34° 20' E.  

           The present work aims to deal with the application of the 

geophysical exploration techniques (deep reflection seismic and 

geoelectrical resistivity) and the application of geographical 

information systems (GIS), with the main objects of the impact of 

geological structural elements on groundwater occurrences in the study 

area.  

            To achieve this goal, Landsat ETM and Radarsat imagery were 

used and subjected to many processes to improve their appearance as 

principle component analyses, visual interpretation, unsupervised 

classification and merge of them. The results indicate the presence of 

three zones of sand dune trend which lead us to make interpretation of 

reflection seismic passing on these trend  to show if these phenomena 

are related to subsurface structure or not. 

            The geoelectrical measurements in the study area were planned 

according to the results obtained from the interpretation of deep 
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reflection seismic profiles crossing the study area from north to south. 

The main target of the interpretation of  these sections is to identify the 

highly disturbed zones that represent the favorable areas for 

groundwater accumulation according to the obtained results we  

distribute the vertical electrical sounding to detect the buried channel of 

wadi El Amr. 

          A total of 111 vertical electrical soundings (VES’s) were 

distributed in the area. The vertical electrical soundings were carried 

out to define the subsurface geoelectrical layers, their laterally and 

horizontally extension and to define the structure affecting them. The 

results of VES’s data interpretation revels the number of geoelectrical 

layers, the structural elements and the groundwater occurrence.  The 

third geoelectrical layer was detected, that found to be the 

waterbearing formation to the north while in the southern part  of the 

area this clastics layer changed to limestone as the effect of shear fault 

which, thrown to the north. 

Finally by the use of GIS, decision support maps were 

established for new drilling groundwater potentialities, these maps 

helps the decision maker to locate the best places for new drilling water 

wells taking into consideration the economic aspect.  

The integration of remote sensing, deep reflection seismic and 

the vertical electrical sounding shows that, the results are pointed to 

best conditions in the study area, which, are located in the northern and 

central part these locations were suggested as the best hydrogeological 

conditions because they have the maximum thickness of groundwater, 

vast plain, good soil suitable for agriculture and they also represent the 

path of the buried channel of wadi EL Amr was suggested. 
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INTRODUCTION 

 

1.1 General outline 

             In the last few decades, great attention had been paid for the 

establishment of new settlements, land reclamation and preservation of 

our land. For these purposes, favorable effort had been given in several 

integrated fields of study. Essentially a great consideration is given for 

reclamation projects. In the last two decades, studies had been conducted 

in the fields of geology, hydrogeology and geophysics by several 

governmental organizations and private sectors. These studies had been 

done to secure proper evaluation of new settlements. Example of these 

areas, prevailing locations in the northeastern part of Egypt (Sinai area). 

This area needs to explore more groundwater potentialities which would 

have its importance in any forthcoming development of the area.     

 The selected study area comprises a part of the desert area to the 

northeastern corner of Sinai Peninsula. The groundwater occurrences in 

northeastern Sinai have great importance for sustainable development of 

that remote arid and semiarid area. For this reason, the present work 

deals with the application of integrated geophysical techniques (deep 

seismic reflection, geoelectrical resistivity, and Geographic Information 

Systems (GIS), with the main objectives of exploring the groundwater as 

well as delineating the structural elements to clarify its impact on the 

distribution of the different aquifers. 

1.2 Location of the study area 

The area under investigation (El-Arish - Rafah) located in the 

northeastern part of Sinai Peninsula between wadi El Arish and the 


