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ABSTRACT 

     Geo-electric and GIS data to Wadi El-Asyuti area, central Eastern Desert, Egypt have been used for identify 

the different lineaments and possibilities of the occurrence of the groundwater. Shaded relief maps were 

developed from the digital elevation model (DEM) which used for identifying the lineaments. Geomatica 

software extracted the lineaments at the final maps with NW-SE direction. Meanwhile the geologic fault trends 

derived from geologic map take NW-SE, WNW-ESE, N-S and ENE-WSW directions. Twenty two electric 

resistivity soundings were conducted in the study area and three cross sections. Drilled well is near from VES-

22. Geo-electric and drilling results reflected three layers. The first one consists of Wadi deposit, friable sand, 

fine sand, clay and limestone. The second layer composed of clay intercalation with limestone and silt and the 

third layer consists of clay intercalation with sand and silt and represented the aquifer layer.  

Keywords: Wadi El-Asyuti area; Digital elevation model (DEM); Electric resistivity soundings; 

Groundwater 

1. INTRODUCTION 

     The area under investigation is located at 

Wadi El Asyuti area, Central Eastern Desert, 

Egypt. It covers an area about 675.1 km2 and 

lies between longitudes 31o 15′ 00″ E and 31o 

30′ 00″ E and latitudes 27o 05′ 00″ N and 27o 

20′ 00″ N (Fig.1). Wadi El Asyuti area was 

intensively investigated by many workers [1-6]. 

The main intent of this study to describe the 

different lineaments of the study area, identify 

the subsurface stratigraphic succession of the 

area and to identify the possibilities of the 

occurrence of the groundwater in the study area. 

2. GEOLOGICAL SETTING 

Stratigraphy and surface geological 

structure of the study area [7]. Figures 2 and 3 

shows the different rock units and structural 

trends in the study area. The litho-stratigraphy 

of the study area could be divided from the base 

to the top as the follow; 1) Lower Eocene Rocks 

which consists of Thebes group (chalky 

limestone) and Minia Formation (marine 

limestone). 2) Pliocene deposits are represented 

by fluviatile siltstone, sandstone and claystone 

(Issawiya Formation). 3) Quaternary deposits; 

are represented by prenile, neonile and wadi 

deposits, fanglomerate and Nile silt. 

Structurally, there are several faults affecting 

the area such as the NW-SE related to the Gulf 

of Suez trend, the Najd fault [8] system trend 

(WNW-ESE), the N-S trend is related to the 

East African trend and ENE-WSW correlated 

with Syrian arc system trend. 

http://doi/
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Fig. 1. Location map of the study area. 

 

 
Fig. 2. Detailed geologic map of the study area [7]. 

 

 
Fig. 3. Rose diagram of the geologic lineaments of 

the study area. 

 

3. METHODOLOGY AND DATA 

ACQUISITIONS 

3.1. Digital Elevation Model (DEM) 

     Satellite remote sensing images and SRTM 

DEM of the area under investigation [9]. The 

topographic elevation of the study area was 

represented as shown in Digital elevation model 

(Fig. 4). The highest elevation located at the 

eastern parts of the area, while the lowest 

elevation located at the southwestern parts of 

the study area. 

 

Fig. 4. Digital Elevation Model (DEM) of the study 

area [9] 
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3.2. Vertical Electrical Sounding (VES) and 

drilling data 

       In the present study, vertical electrical 

resistivity surveys (VES) using Schlumberger 

array. Twenty two electric resistivity soundings 

were conducted in the study area and three cross 

sections as shown in (Fig. 5). The spacing 

between the VES's location are controlled by the 

topographical and geological condition of the 

site. Field equipment's includes; ELREC-T, 

IRIS Instruments, dry batteries, iron steel 

electrodes and wires used to conduct the geo-

electrical resistivity surveys in the study area. 

WELL-1 is near from VES-22. Coordinates of 

WELL-1 are (longitude; 31o 20.7′ E and 

latitude; 27o 09.4′ N). 

 

 

Fig. 5. Location map of VES’s, geo-electric cross 

sections and WELL-1. 

 

4. DATA INTERPRETATION 

4.1. Automatic lineaments from shaded 

DEMs 

      In order to identify linear topographic 

features from the DEM, eight shaded relief 

images were generated. The first step was the 

production of eight separate shaded relief 

images with light sources coming from eight 

different directions. The first created shaded 

relief image had a solar azimuth (sun angle) of 

0°. The other seven shaded relief images were 

created with seven contrasting illumination 

directions 45°, 90°,135°, 180°, 225°, 270° and 

315° (Figs. 6 a, b, c, d, e, f, g and h).  

a) Combine images and lineaments extraction  

      The second step is to combine four shaded 

relief images to produce one shaded relief 

image. For this purpose, the combinations of the 

four shaded relief maps are computed by using 

GIS data overlay technique, where the first four 

shaded relief images are overlaid to produce one 

image with multi - illumination directions (0°, 

45°, 90° and 135°) and the second overlay is to 

produce one image with multi - illumination 

directions (180°, 225°, 270° and 315°). By 

using Geomatica 10.3 software; combine 

images have been used for automatic lineaments 

extraction over the study area (Figs. 7 a and b). 

b) Rose diagrams of the extracted lineaments 

      The main trends of the extracted lineaments 

of both images (combining four shaded relief 

images with sun angles of 0°, 45°, 90° and 135° 

and the four shaded relief images with sun 

angles of 180°, 225°, 270° and 315°) were 

found to be NW-SE (Figs. 8 a and b). 

4.2 Selections of VES's locations using 

geologic map and DEM    

       Figures 9 and 10 reflected that; VES's 

locations located at suitable locations which 

characterized by; low elevations and locations 

of accumulate of torrent water and rainfall 

water. 
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Fig. 6. Shaded relief images derived from DEM at sun angles: a) Sun angle: 0o, b) Sun angle: 45o, c) Sun 

angle: 90o, d) Sun angle: 135o, e) Sun angle: 180o, f) Sun angle: 225o, g) Sun angle: 270o and h) Sun angle: 

315o. 

 
Fig. 7a. Shaded relief image created by combining four shaded relief images with sun angles of (0°, 45°, 90° 

and 135°) and lineaments extraction. 
 

Fig. 7b. Shaded relief image created by combining four shaded relief images with sun angles of (180°, 225°, 

270° and 315°) and lineaments extraction. 
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4.3. Geo-electric data analysis and drilling 

data 

      Zohdy and Resist geo-electric resistivity 

software's were displayed to interpret the 

measured geo-electric resistivity data in the 

study area [10, 11]. The data have been 

interpreted quantitatively by using the Ato 

program of [10] to obtain the initial multi-layer 

model, and Resist program of [11] to obtain the 

layering model. Figure 11 reflected an example 

of interpreted VES’s by using Zohdy and Resist 

geo-electric resistivity software's and table 1 

showed resistivity parameters of geo-electric 

layers from Resist layering program. 

      The first surficial resistive layer of wadi 

deposit with resistivity ranging of 347.4 to 

9634.9 Ω.m with average thickness 1.53 m [12] 

the second geo-electric ranged between 11.2 to 

1538.9 Ω.m with average thickness 8.26 m, the 

third layer ranged between 2.2 to 115.6 Ω.m 

with average thickness 29.77 m and the fourth 

layer ranged between 2.7 to 58.6 Ω.m with 

average thickness 81 m. Three constructive geo-

electric cross sections (A-A\, B-B\ and C-C\) 

which illustrate the distribution of the different 

geo-electric layers in the study area (Figures 12, 

13 & 14). It is mentioning that the first geo-

electric layer (wadi sediments) is very thin and 

very high resistive layer, the second layer 

represented by fine sand, the third layer reflect 

clay intercalation with limestone and silt and the 

fourth layer represented by clay intercalation 

with sand and clay and refer to a good aquifer. 

The first geo-electric cross section A˗A\ passes 

through VES's 15, 16, 17, 18, 19, 20, 21 and 22, 

the second geo-electric cross section B˗B\ 

passes through VES's 3, 6, 9 and 14 and the 

third geo-electric cross section C˗C\ passes 

through VES's 1, 2, 7, 10 and 20. Several 

normal faults have been recorded at these cross 

sections which forming horst and graben. 

  
Figs. 8 a and b. Rose diagrams of; a: four shaded relief images with sun angles of (0°, 45°, 90° and 135°) and 

b: four shaded relief images with sun angles of (180°, 225°, 270° and 315°. 

 
Fig. 9. Plotting of VES's locations at geologic map. 

 

 
Fig. 10. Plotting of VES's locations at digital 

elevation model. 

 

 



ASHRAF M. ABDO, et al. 54 

 
A) Field curve of VES (22) using Ato program [10] 

 
A) Field curve of VES (12) using Ato program [10] 

 
B) Geo-electric multi-layer modeling of VES (22) using Ato 

program [10] 

 
B) Geo-electric multi-layer modeling of VES (12) using Ato 

program [10] 

 

 
C) Geo-electric layer modeling of VES (22) using Resist [11] 

(a) 

 
C) Geo-electric layer modeling of VES (12) using Resist [11] 

(b) 

VES#12 
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A) Field curve of VES (22) using Ato program [10] 

 

B) Geo-electric multi-layer modeling of VES (22) using Ato 

program [10] 

 

C) Geo-electric layer modeling of VES (22) using Resist [11] 

(c) 

VES#22 

Fig. 11a,b & c. Examples of the interpreted VES’s 

using Zohdy and Resist geo-electric resistivity 

software's.                                                                      

                   

 

Table (1): Resistivity parameters of geo-electric 

layers from Resist layering program [11].      

    Geo-electric Layers  Parameters VES 

No. 4 3 2 1 

39.2 23.1 103.8 2266.4 ρ (Ohm.m) 

VES 1 113.1 55.3 7.8 1.4 h (m) 

177.6 64.5 9.2 1.4 d (m) 

40.8 8.9 56.8 1442.1 ρ (Ohm.m) 

VES 2 31.6 46.6 12.5 2.5 h (m) 

93.2 61.6 15 2.5 d (m) 

10.4 34.6 106.4 1763.5 ρ (Ohm.m) 

VES 3 120.4 22 2.8 2.8 h (m) 

148.0 27.6 5.6 2.8 d (m) 

5.8 26.7 678.8 1475.9 ρ (Ohm.m) 

VES 4 44.7 7.7 11.4 3.6 h (m) 

67.4 22.7 15 3.6 d (m) 

2.7 76.2 582.1 9634.9 ρ (Ohm.m) 

VES 5 48.3 15.3 3.3 0.7 h (m) 

67.7 19.4 4 0.7 d (m) 

58.6 2.2 11.2 2601.2 ρ (Ohm.m) 

VES 6 31 21.1 7.5 0.9 h (m) 

60.4 29.4 8.3 0.9 d (m) 

5.6 18.1 180 4720.5 ρ (Ohm.m) 

VES 7 69.6 18.6 9.8 1.8 h (m) 

99.9 30.3 11.7 1.8 d (m) 

10.6 2.3 69.5 3232.1 ρ (Ohm.m) 

VES 8 28.4 28.9 12.4 1.9 h (m) 

71.5 43.1 14.3 1.9 d (m) 

31.3 9 641.5 6554.9 ρ (Ohm.m) 

VES 9 70.4 24.3 11.7 0.8 h (m) 

107.2 36.7 12.5 0.8 d (m) 

21.8 3.1 82.5 347.4 ρ (Ohm.m) 
VES 

10 
30.7 29.1 11.9 0.7 h (m) 

72.3 41.7 12.6 0.7 d (m) 

13.1 2.5 12.4 367.2 ρ (Ohm.m) 
VES 

11 
36.3 37.9 14.6 2.7 h (m) 

91.4 55.2 17.3 2.7 d (m) 

18.7 5.4 56.3 4382.5 ρ (Ohm.m) 
VES 

12 
34.9 70.2 9.7 0.7 h (m) 

115.5 80.6 10.4 0.7 d (m) 

9.3 75.9 194.5 5167.2 ρ (Ohm.m) 
VES 

13 
122.3 60.8 4.3 0.9 h (m) 

188.3 66.1 5.2 0.9 d (m) 

9.6 44.5 318.7 4321.4 ρ (Ohm.m) 
VES 

14 
162.9 14.8 2.6 0.8 h (m) 

181 18.2 3.4 0.8 d (m) 

21.3 14.6 323.9 1232 ρ (Ohm.m) 
VES 

15 
72.3 30.5 11.1 2 h (m) 

115.9 43.6 13.3 2 d (m) 

8.7 65.1 517.6 7383.8 ρ (Ohm.m) 
VES 

16 
55.4 21.9 2.5 0.9 h (m) 

80.7 25.3 3.4 0.9 d (m) 

6.9 12.3 96.2 3817.6 ρ (Ohm.m) 
VES 

17 
71.2 16.8 12.1 2.1 h (m) 

102.1 31 14.2 2.1 d (m) 

10 115.6 474.4 7110.1 ρ (Ohm.m) 
VES 

18 
174.7 10 14.7 2.2 h (m) 

201.5 26.8 16.9 2.2 d (m) 

11.5 31.4 1538.9 9120.7 ρ (Ohm.m) 
VES 

19 
94.8 44.9 2.3 0.8 h (m) 

142.8 48 3.1 0.8 d (m) 

6 52.6 112.8 1269.7 ρ (Ohm.m) 
VES 

20 
62 24.4 6.6 0.9 h (m) 

93.9 31.9 7.5 0.9 d (m) 

18.6 37.3 277.2 3691.8 ρ (Ohm.m) 
VES 

21 
137 44.7 6 1.3 h (m) 

189.1 52.1 7.3 1.3 d (m) 

21.8 48.4 266.6 6146.6 ρ (Ohm.m) 
VES 

22 
160.1 28.4 3.6 1.8 h (m) 

194 33.9 5.4 1.8 d (m) 

Explanation: ρ is the true resistivity value, h is the thickness of 

layer and d is the depth of layer 
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Fig. 12. 2D geo-electric cross section A˗A\ passes through VES's 15, 16, 17, 18, 19, 20, 21 and 22 

 
Fig. 13. 2D geo-electric cross section B˗B\ passes through VES's 3, 6, 9 and 14. 

 
Fig. 14. 2D geo-electric cross section C˗C\ passes through VES's 1, 2, 7, 10 and 20. 
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Figure 15 summarizes the correlation 

between VES 22 and WELL 1 and gives brief 

description about subsurface succession as 

follows; Unit no.1) It represented the surface 

layer Wadi deposit, friable sand, fine sand, clay 

and limestone and characterized by high 

resistivity value, Unit no.2) composed of clay 

intercalation with limestone and silt and Unit 

no.3) The aquifer layer, which characterized by 

low resistivity value and composed of clay 

intercalation with sand and silt. 

4.4. Distribution of aquifer layer 

      The results showed that, the aquifer layer is 

represented by the Pre-Nile deposits and 

belongs the Pleistocene age, which composed of 

sandy clay. Figure 16 showed the thickness 

distribution map of aquifer layer, the largest 

thickness (suitable locations for drilling) located 

at the northeast, northwest, west, southwest and 

the southern parts of the area, which included 

VES's 1, 3, 13, 14, 15, 18, 19, 20, 21 and 22.  

According to geo-electric value the average 

thickness of this layer approximately 81 m and 

the resistivity value ranged between 2.7 to 58.6 

Ω. The high resistivity zones are interpreted as 

relatively high quality of the groundwater and 

low of salinity content and vice versa. 

 
Fig. 15. Correlation between results of WELL-1 and VES 22. 

 
Fig. 16. Thickness distribution map of the forth layer (aquifer layer). 
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5. CONCLUSIONS 

     The extracted surface lineaments which 

derived from geology and remote sensing 

reflected five main trends; NW-SE, WNW-ESE, 

NE-SW, N-S and E-W directions. 

    Subsurface stratigraphic succession of the 

study area consists of; Wadi deposit, friable 

sand, fine sand, clay and limestone which 

represented the first layer, the second layer 

composed of clay intercalation with limestone 

and silt and the aquifer layer characterized by 

low resistivity value and composed of clay 

intercalation with sand and silt. The water 

bearing layer increase at the northeast, 

northwest, west, southwest and the southern 

parts of the area and the and decreases at the 

east and north parts of the area (fig 16). 
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ة باستخدام نظم المعلومات الجغرافية والنتائج تحديد التراكيب السطحية واستكشاف المياه الجوفي

مصر.  –الصحراء الشرقية   –الجيوكهربية بمنطقة وادي الاسيوطي   

 

 أشرف محمد عبده )1( ، حسن صالح ثابت )2( ، محمد السعيد معبد )2( 

 قسم الجيولوجيا, كلية العلوم, جامعة الازهر,القاهرة, مصر.  1
 عدنية,القاهرة,مصرالهيئة المصرية العامة للثروة الم  2

 

 : الملخص

 و o31  ″00 ′15 طررو  خطرر  برري  مرر  مصررر – الشرقية الصحراء - الجديدة أسيوط بمدينة الدراسة منطقة تقع

 30′ 00″  o31  00 ′05 عرض خط  و شرق″  o27 00 ′20 و″  o27 ويهررد  . 2كم 1,675 قدره  بمس حة شم لا 

 مكرر م  ستكشرر  ٳ  و  سطحي  التحت  الطبقي  التت بع  علي  التعر   الي  ب لاض فة  السطحية  التراكيب  دراسة  :  الي  البحث

 الجغرافيررة المعلومرر ت بررن م ومع لجتهرر  بعررد عرر  الاستشررع ر بي نرر ت اسررتخدام تررم وقد .الدراسة بمنطقة الجوفية المي ه

 مرر  المشررت  الرقمرري فرر  الارت نموذج استخدام تم وقد (.شلمبرجير تقنية) الجيوكهربية الجس ت استخدام الي ب لاض فة

 هررذا مرر  ال رر  خرررا ط اشررتق    تررم  ثررم  ومرر   المنطقررة  طبوغرافيررة   واضح  بشك   ا هر  حيث  الصن عية  الاقم ر  صور

 الصررن عية الاقمرر ر وصور الجيولوجي  اوضحت وقد .للمنطقة السطحية التراكيب بإخراج ق مت بدوره  والتي النموذج

( شر  جنوب/    غرب  شم  )  –(  غرب  جنوب  /شر   شم  )  اتج ه ت  خذ ت  والتي  الدراسة  لمنطقة  السطحية  يبالتراك

 نت  ج واكدته  للمنطقة سطحي التحت التت بع  بينت  فقد  الجيوكهربية  الجس ت  ع   ام .(غرب-شر   /  جنوب  -شم  )    –

 طبقة  –  مةالن ع  الرم    طبقة  –  الودي نية  الرواسب  طبقة:  يلي  م   الدراسة  لمنطق   سطحي  التحت  التت بع  ويشم   الحفر

 الجرروفي خررنا ال  طبقررة وهرري والطرري  والرمرر   الطفلررة مرر  خلرريط طبقة – والطي  الجيرى والحجر  الطفلة  م   خليط

 .الدراسة لمنطقة

تحتوي الدراسات الرسوبية دراسة التحليل الحجمي للحبيبات ودراسةةة التركيةةم المعةةدني والدراسةةة البتروجرا يةةة  

عاملات التدرج الحبيبي اللازمة لوصف أنماط الترسيم للعينات الرسوبية بمنطقةةة وذلك لتحديد القياسات الإحصائية وم

وهذا يشةةير أا الرمةةات ذات حجةةم   1.205بمتوسط  الدراسة ، وتشتمل هذه المعاملات الإحصائية علي متوسط حجمي  

امل الالتةةواب بمتوسةةط وهذا يعني أا الحبيبات  قيرة الفرز جدا ومع 2.297متوسط الحبيبات، و رز الحبيبات بمتوسط 

0.361    1.26مما يعني أا الحبيبات عاليةةة الالتةةواب جةةدا ومعامةةل التفةةرط  بمتوسةةط  ممةةا يةةدت أا الحبيبةةات مدببةةة

التفرط  وعند عمل العلاقات بين معاملات التحليل الحجمي المختلفة تبين أا بيئة الترسيم السائدة  ي منطقةةة الدراسةةة 

ليل الحيود للأشعة السينية للعينةةات المدروسةةة أا المعةةادا الطينيةةة هةةي المنتموريلونايةة  هي بيئة نهرية . وتبين من تح

عينات وجود التربة الفتاتية متمثلة  ي الحجر الرملي   8والكاوليني . وقد أبدت الدراسة البتروجرا ية التي أجري  علي  

يكا والكربونةةات ووجةةود بقايةةا مةةن البازلةة  المتحلةةل و الطيني وتبين منها أا المادة اللاحمة  ي التربة الفتاتية هي السةةيل

 وتبين منها وجود بعض التغيرات.

يورانيةةوم والبوتاسةةيوم و مكةةا د الراديةةوم لوأظهةةرت الدراسةةة الإشةةعاعية نشةةاطية النويةةات المشةةعة للثوريةةوم وا 

عةةةة معةةةدت الجر متوسةةةطات بيكريةةةلمكجم علةةةي الترتيةةةم بينمةةةا 80.78و 249.12و 15.41و 7.09بمتوسةةةطات 

بيكريلمكجم علي الترتيم وتعةةد  0.218ميكروسيفرمسنة و 38.15يمثل     ex(H(( ومؤشر الخطر الخارجيeffDالفعالة)

هذه القيم أقل بكثير من القيم المسموح بها من قبل الوكالة الدولية للطاقة الذرية للأمةةاا الإشةةعاعي ومةةن النتةةائة السةةابقة 

 تبين أا منطقة الدراسة آمنة اشعاعيا.


