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 الهندسية والبيئيةالجيوفيزياء مواصفات مقرر: 

Course Specification of: Engineering and Environmental Geophysics 

 

General information about the course المعلومات العامة عن المقرر    

1.  
 اعن الومشس

Course Title 
 الجيوفيزياء الهندسية والبيئية

Engineering and Environmental Geophysics 

2.  
 مشس ّسلوَسهض الو

Course Code and Number 
EG465 

3.  
 الغبػبد الوؼزوذح للومشس

Credit Hours 

 Credit Hoursالغبػبد الوؼزوذح 
 الإخوبلٖ

Total هسبضشاد 
Lecture 

 ػولٖ
Practical 

 /روبسٗيعوٌبس
Seminar/Tutorial 

 رذسٗت

Training 

2 1   3 

4.  
 الوغزْٓ ّالفصل الذساعٖ
Study Level and S emester 

 الفصل الأول –المستوى الرابع 

5.  
 )إى ّخذد(الومشس الوزطلجبد الغبثمخ 

Pre-requisites (if any) 
GEOS334 

6.  
 ()إى ّخذدالوزطلجبد الوصبزجخ 

Co-requisites (if any) 
GEOS451 

7.  
 الومشسذسط لَ ٗالجشًبهح الزٕ 

Program (s) in which the course is offered 
 جيةالعلوم الجيولو

8.  
 لغخ رذسٗظ الومشس

Language of teaching the course 
 انجليزي -عربي 

9.  
 ًظبم الذساعخ

Study System 
 فصلي منتظم

10.  
 هكبى رذسٗظ الومشس

Location of teaching the course 
 الحرم الجامعي

11.  
 اعن هؼذ)ّ( هْاصفبد الومشس

Prepared by 

 د. مروان أحمد البعداني

12.  
 س الجامعةتاريخ اعتماد مجل

Date of Approval 
 

 

 Course Description وصف المقرر    
 وصف الومشس س ثبلعشثيخ ثبلإنجليزيخوصف الومشس س 

This course provides a description of the geophysical 
techniques or methods used in engineering and 

environmental applications, and the use of those 
technologies as an integrated exploration method, through 

the use of the logical methodology (physics, mathematics 
and geology, with engineering techniques, information 
engineering, and devices). 

This course will also discuss how to choose and estimate 
geophysical techniques appropriate for specific applications. 

هزا الومشس وصفب للتمنيبد أو  يمذم

الطشق الجيىفيزيبئيخ الوستخذهخ في 

التطجيمبد الهنذسيخ والجيئيخ، 

واستخذام تلك التمنيبد كطشيمخ 

هن خلال ، ورلك استكشبف هتكبهلخ

استخذام الونهجيخ الونطميخ )الفيزيبء 

شيبضيبد والجيىلىجيب، هع وال

التمنيبد الهنذسيخ وهنذسخ 

 الوعلىهبد والأجهزح(.
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كوب سينبلش هزا الومشس كيف يتن اختيبس وتمذيش 
 .التمنيبد الجيىفيزيبئيخ الونبسجخ لتطجيمبد هعينخ

Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: :أى ٔ  ثؼذ الاًزِبء هي دساعخ الومشس عْف ٗكْى الطبلت لبدسا ػل

a1.  Demonstrate sufficient knowledge and 
understanding of the basic principles of 
geophysical methods, equipment, and field 
procedures, both for application and 
interpretation to be simple. 

ٗظِش الوؼشفخ الكبف٘خ ّالفِن للوجبدئ الأعبع٘خ للطشق 

الدْ٘ف٘ضٗبئ٘خ ّالأخِضح ّالاخشاءاد الو٘ذاً٘خ، ّرلك 

 لأخل أى ٗكْى كل هي الزطج٘ك ّالزفغ٘ش ثغ٘طب.

a1 -  

a2.  Explain concepts, principles, and techniques for 
designing a system, process, or application 
component of the geophysical method of an 
engineering and / or environmental problem and 
its procedural implementation. 

ٗششذ هفبُ٘ن ّهجبدئ ّرمٌ٘بد رصو٘ن الٌظبم أّ الؼول٘خ 

أّ ػٌصش الزطج٘ك للطشٗمخ الدْ٘ف٘ضٗبئ٘خ للوشكلخ 

 ٌف٘زُب إخشائً٘ب.الٌِذع٘خ ّ/أّ الج٘ئ٘خ ّر

a2 –  

a3 Describe the various current trends in 
geophysical survey methods in engineering and 
environmental issues. 

ٗصف الاردبُبد السبل٘خ الوخزلفخ فٖ أعبل٘ت الوغر 

 الدْ٘ف٘ضٗبئٖ فٖ المضبٗب الٌِذع٘خ ّالج٘ئ٘خ.

a3 –  

b1.  Assess the problem (engineering or 
environmental) and determine the suitability of 
a geophysical method (s) to apply to solving 
this problem. 

الوشكلخ )ٌُذع٘خ أّ ث٘ئ٘خ( ّرسذٗذ هذٓ هلاءهخ ٗم٘ن 

الطشٗمخ )الطشق( الدْ٘ف٘ضٗبئ٘خ لزطج٘مِب فٖ زل ُزٍ 

 .الوشكلخ

b1–  

 

b2. Distinguishes between the various geophysical 
methods, and the ability to plan to conduct 
geophysical surveys, and cost estimation. 

ف٘ضٗبئ٘خ الوخزلفخ، ّالمذسح ػلٔ  ٗو٘ض ث٘ي الْعبئل الدْ٘

 الزخط٘ظ لإخشاء هغْزبد خْ٘ف٘ضٗبئ٘خ ّرمذٗش الكلفخ.

b2 - 

c1. Uses existing and modern technologies to study 
various engineering and environmental 
problems, taking into account international 
standards and approaches and taking into 
account the local population when undertaking 
any activity. 

لذساعخ الوشبكل  ّالسذٗثخ المبئوخ ٗغزخذم الزمٌ٘بد

 الاػزجبس فٖ الأخز ٘خ ّالج٘ئ٘خ الوخزلفخ، هغالٌِذع

 الوسل٘٘ي الغكبى ّهشاػبح الؼبلو٘خ ّالومبسثبد الومبٗ٘ظ

 .ًشبط ثإٔ الم٘بم ػٌذ

c1 - 

c2.  Collect and analyze field data, link them 
together, find a scientific and practical 
explanation, and prepare the necessary reports. 

 ّاٗدبد ثٌِ٘ب ف٘وب ّالشثظ السمل٘خ الج٘بًبد ّٗسلل ٗدوغ

 .اللاصهخ الزمبسٗش ّاػذاد ّػولٖ ػلوٖ رفغ٘ش

c2 - 

d1.  Adapts to new environments, working in 
different environments and cultures. 

 ّالثمبفبد الج٘ئبد فٖ ّالؼول الدذٗذح، الج٘ئبد هغ ٗزأللن

 .الوخزلفخ

d1 - 

d2.  Exhibits specifications and general features 
intelligent and objective outside the scope of 
specialization. 

ٕ هْاصفبد  خبسج ّهْضْػ٘خ ػبهخ ركبء ّهو٘ضاد ٗجذ

 .الزخصص ًطبق

d2 - 

 

 :المقرر مع مخرجات التعلم للبرنامج مخرجات تعلممواءمة 
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes  (  

 مخرجات التعلم المقصودة من المقرر

(Course Intended Learning Outcomes) 

 مخرجات التعلم المقصودة من البرنامج

 (Program Intended Learning Outcomes( 

 هزا ونصب()تكتت جويع هخشجبد الجشنبهج كوب هي س

a1.  Demonstrate sufficient knowledge and understanding 
of the basic principles of geophysical methods, 
equipment, and field procedures, both for application 

A1 Express knowledge and understanding 
of geological-specific theories, 
paradigms, concepts and principles, in 
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and interpretation to be simple. addition to general literature and basic 
science. 

a2.  Explain concepts, principles, and techniques for 
designing a system, process, or application component 
of the geophysical method of an engineering and / or 
environmental problem and its procedural 
implementation. 

A2 Explain fundamental geological 
principles and concepts in theoretical, 
practical and vocational situations and 
the possibility of applying them. 

a3 Describe the various current trends in geophysical 
survey methods in engineering and environmental 
issues. 

A4 Describe solutions for geological 
problems using logical scientific 
methods and creativity. 

b1.  Assess the problem (engineering or environmental) 
and determine the suitability of a geophysical method 
(s) to apply to solving this problem. 

B2 Explore knowledge and skills in 
solving geological and environmental 
problems logically and professionally.    

b2. Distinguishes between the various geophysical 
methods, and the ability to plan to conduct 
geophysical surveys, and cost estimation. 

B4 Experiment independently skills of 
critical thinking and creative analysis 
to solve problem (s) that may 
encounter in the field or lab. 

c1. Uses existing and modern technologies to study 
various engineering and environmental problems, 
taking into account international standards and 
approaches and taking into account the local 
population when undertaking any activity. 

C2 Apply new and established 
technologies with efficiency to collect 
and interpret geological data, 
recognizing their strengths and 
limitations. 

c2.  Collect and analyze field data, link them together, find 
a scientific and practical explanation, and prepare the 
necessary reports. 

C5 Administer various geological data, 
integrate, scientifically interpret, and 
report them. 

d1.  Adapts to new environments, working in different 
environments and cultures. 

D1 Adjust to new environment, and 
function in diverse learning and 
working environments.  

d2.  Exhibits specifications and general features intelligent 
and objective outside the scope of specialization. 

D3 Express general and impartial 
intellectual characteristics beyond the 
specialization. 

 

 

 ثبعزشار٘د٘بد الزؼل٘ن ّالزؼلن ّالزمْٗن هْاءهخ هخشخبد الزؼلن
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :ّالزمْٗن الزؼل٘ن ّالزؼلن هخشخبد رؼلن الومشس )الوؼبسف ّالفِن( ثبعزشار٘د٘خهْاءهخ أّلا: 

First: Alignment of Knowledge and Understanding CILOs 

 هخشخبد الومشس/ الوؼشفخ ّالفِن

Knowledge and Understanding CILOs 

 اعزشار٘د٘خ الزؼل٘ن ّالزؼلن

Teaching Strategies 

 الزمْٗن اعزشار٘د٘خ

Assessment Strategies 

- a1 Demonstrate sufficient knowledge and 
understanding of the basic principles of 
geophysical methods, equipment, and field 
procedures, both for application and 
interpretation to be simple. 

Explanatory lectures 
using the data show. 

 
 

Theoretical exams. 
 

- a2 Explain concepts, principles, and techniques 
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for designing a system, process, or 
application component of the geophysical 
method of an engineering and / or 
environmental problem and its procedural 
implementation. 

- a3 Describe the various current trends in 
geophysical survey methods in engineering 
and environmental issues. 

 

 الزذسٗظ ّالزمْٗن:     هخشخبد رؼلن الومشس )الوِبساد الزٌُ٘خ( ثبعزشار٘د٘خهْاءهخ ثبً٘ب: 

Second: Alignment of Inte llectual Skills CILOs                               

 هخشخبد الومشس/ الوِبساد الزٌُ٘خ
Intellectual Skills CILOs 

 اعزشار٘د٘خ الزؼل٘ن ّالزؼلن

Teaching Strategies 

 اعزشار٘د٘خ الزمْٗن

Assessment Strategies 

- b1 Assess the problem (engineering or 
environmental) and determine the suitability 
of a geophysical method (s) to apply to 
solving this problem. 

Examples, exercises and 
brainstorming. 
 

Oral examination 
and reports. 
 

- b2 Distinguishes between the various 
geophysical methods, and the ability to plan 
to conduct geophysical surveys, and cost 
estimation. 

 

 :الزذسٗظ ّالزمْٗن ثبعزشار٘د٘خ هخشخبد رؼلن الومشس )الوِبساد الوٌِ٘خ ّالؼول٘خ(هْاءهخ  ثبلثب:
Third: Alignment of Professional and Practical Skills CILOs 

 الوِبساد الوٌِ٘خ ّالؼول٘خهخشخبد الومشس/ 

Professional and Practical Skills CILOs 

 اعزشار٘د٘خ الزؼل٘ن ّالزؼلن

Teaching Strategies 

 اعزشار٘د٘خ الزمْٗن

Assessment Strategies 

- c1 Uses existing and modern technologies to 
study various engineering and environmental 
problems, taking into account international 
standards and approaches and taking into 
account the local population when undertaking 
any activity. 

Tasks and 

assignments. 
 

Assessment of the 

tasks and 
assignments by 

direct questions. 
  

- c2 Collect and analyze field data, link them 
together, find a scientific and practical 
explanation, and prepare the necessary reports. 

 

     :الزذسٗظ ّالزمْٗن خهخشخبد رؼلن الومشس )الوِبساد الؼبهخ( ثبعزشار٘د٘هْاءهخ ساثؼب: 

 Fourth: Alignment of Transferable (General) Skills CILOs 
 هخشخبد الومشس 

Transferable (General) Skills CILOs 
 اعزشار٘د٘خ الزؼل٘ن ّالزؼلن

Teaching Strategies 
 اعزشار٘د٘خ الزمْٗن

Assessment Strategies 

- d1 Adapts to new environments, working in 
different environments and cultures. 

Doing research and 
reports. 
 

View and discuss 
research and reports. 
 - d2 Exhibits specifications and general features 

intelligent and objective outside the scope of 
specialization. 
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 Course Content    هسزْٓ الومشس 
 

Theoretical Aspect   الدبًت الٌظشٕ هْضْػبد                                                   

 الشلن

Order 

ػبد الشئ٘غخ/ الوْضْ
 الْزذاد

Topic List / Units 

 الوْضْػبد الفشػ٘خ

Sub Topics List 

ػذد 

 الأعبث٘غ
Number 

of Weeks 

الغبػبد 

 الفؼل٘خ
Contact 

Hours 

هخشخبد سهْص 

 الزؼلن للومشس

(CILOs) 

1 Introduction 

- Targets of engineering and 

environmental investigations  

- Near-surface geophysical methods  

- Grid interval 

- Combined various geophysical 

methods 

- Factors of cost estimation 

- Ambiguity of interpretation 

2 4 a1, a2 a3  

2 
Environmental 

Problems 

- Location and characterization of 

near-surface geological structures  

- Characterization of aquifers 

- Groundwater protection 

- Salinity of underground water  

- Landfill characterization 

- Safe disposal of nuclear and 

chemical waste 

- Landslides and ground subsidence 

- Archeological site delineation 

- Evaluation of earthquake hazards 

- Mining problems and safety  

- Environmental hygiene 

- Radioactivity surveys for indoor 

radon risk 

- Radiation from industrial and 

waste dumps 

- Delineation of radioactive fallouts 

- Detection of fracture zones 

(earthquake prediction) 

1 2 
a1, a2, a3, 
b1, b2, c2, 

d1  
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3 

Civil 
Engineering 

Problems 

- Testing of foundations 

- Survey of establishments and 

construction works 

- Geotechnical problems  

- Blast planning and analysis  

- Location of water 

- Location of older underground 

excavations 

1 2 

a1, a2, a3, 

b1, b2, c2, 
d1  

4 

Gravity 

Surveying 
 

- Review 

2 4 
a1, a2, a3, 
b1, b2, c1, 

c2, d1, d2  

- Applications to environmental and 

engineering studies 

- Delineation of structural trends, 

contacts, and faults 

- Mapping of salt structures 

- Estimating shape and depth of 

plutons 

- Mapping of alluvium/bedrock 

contact 

- Gravity investigations of landfill 

- Microgravity studies of rock 

bursts in mines 

- Microgravity detection of 

subsurface voids and cavities 

5 

Magnetic 

Surveying 
 

- Review 

2 4 
a1, a2, a3, 
b1, b2, c1, 

c2, d1, d2  

- Environmental and engineering 

applications 

- Mapping of structural trends and 

basement features 

- Magnetic investigations over 

landfills 

- Detection of buried metal drums 

and casings 

- Mapping of cavities and voids 

- Mapping of dikes blocking 

groundwater flow 

- Detection of archaeological 

objects 

6 Midterm Exam -  1 2 
a1, a2, a3, 

b1, b2, c1, 
c2, d1, d2  

7 Seismic - Review 2 4 a1, a2, a3, 
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Surveys 
 

- Reflection surveying 

- Applications to environmental and 

engineering problems 

- Mapping of fracture zones 

- Reflection profiling in 

groundwater studies 

- Delineation of bedrock valleys 

- Detection of shallow faults and 

cavities 

b1, b2, c1, 
c2, d1, d2  

- Refraction surveying 

- Environmental and engineering 

applications 

- Velocity as a guide to rock 

strength 

- Detection of potential collapse 

features 

- Mapping of buried ancient ditch 

- Mapping of gravel and sand 

deposits 

- Dam site investigations 

8 

Self-potential 

Surveying 
 

- Review 

1 2 
a1, a2, a3, 
b1, b2, c1, 
c2, d1, d2  

- Applications to environmental and 

engineering problems 

- Seepage flow in a landslide body 

- Seepage flow in dams and 

reservoir floors 

- Delineation of groundwater flow 

- Studies of geothermal fluid flow 

9 Resistivity and  - Review 2 4 a1, a2, a3, 
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Induced 
Polarization 

Surveys 
 

- Resistivity applications 

- Groundwater exploration 

- water quality 

- Mapping of chemical pollution 

plumes 

- delineation of water-saturated 

zones in landslide bodies 

- location of permafrost zones 

- location of archaeological objects 

- location of cavities and voids 

- Resistivity characteristics of 

geothermal fluids 

- IP applications 

- Evaluation of aquifer potential 

- investigation of domestic 

- waste dump 

- mapping of industrial 

contamination 

b1, b2, c1, 
c2, d1, d2  

10 
Electromagnetic 

Surveys 

- Review 

1 2 
a1, a2, a3, 

b1, b2, c1, 
c2, d1, d2  

- Examples of applications to 

environmental problems 

- Delineation of contamination 

plume from waste dumps 

- mapping industrial groundwater 

contamination 

- mapping soil salinity in farmland 

11 Final Exam -  1 2 
a1, a2, a3, 
b1, b2, c1, 

c2, d1, d2  

 
 ػذد الأعبث٘غ ّالغبػبد الفؼل٘خ

Number of Weeks /and Contact Hours Per Semester 16 32  

 

 

 Practical Aspect (if any)                                              )الوْضْػبد الؼول٘خ )إى ّخذد  
 

 الشلن

Order 

 الزدبسة الؼول٘خ/ الزوبسٗي / رذسٗجبد
Practical / Exercises/ Tutorials topics 

ػذد 
 الأعبث٘غ
Number 

of Weeks 

الغبػبد 

 الفؼل٘خ
Contact 

Hours 

 سهْص هخشخبد الزؼلن
Course ILOs 

1 

Geophysical methods for solving environmental 
problems 

-Field survey 
-Data corrections 

4 8 
a1, a2, a3, b1, b2, 

c1, c2, d1, d2  
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-Processing 
-Presentation 

-Joint interpretation 
-Writing a report 

2 

Geophysical methods for solving engineering 

problems 
-Field survey 

-Data corrections 
-Processing 
-Presentation 

-Joint interpretation 
-Writing a report 

4 8 a1, a2, a3, b1, b2, 
c1, c2, d1, d2  

3 Mid-term exam 1 3 a1, a2, a3, b1, b2, 
c1, c2, d1, d2  

4 

Geophysical methods for solving geotechnical 

problems 
-Field survey 

-Data corrections 
-Processing 
-Presentation 

-Joint interpretation 
-Writing a report 

2 4 a1, a2, a3, b1, b2, 
c1, c2, d1, d2  

5 Field work 2 4 
a1, a2, a3, b1, b2, 

c1, c2, d1, d2  

6 Final exam 1 3 a1, a2, a3, b1, b2, 

c1, c2, d1, d2  

عبث٘غ ّالغبػبد الفؼل٘خاخوبلٖ الأ  
Number of Weeks /and Contact Hours Per Semester 14 30  

 

Teaching Strategies اعزشار٘د٘بد الزؼل٘ن ّالزؼلن 
 Lectures. 

 Exercises. 

 Field applications. 

 Brain storming. 

 Tasks and activities. 

 

Tasks and Assignments الأًشطخ ّالزكل٘فبد 
   

 م
No 

 الْاختالزكل٘ف/ 

Assignments/ Tasks 
ًْع الزكل٘ف 

)ًّٖ  )فشدٕ/ رؼب

الذسخخ 
 الوغزسمخ
Mark 

أعجْع 

 الزٌف٘ز
Week Due 

 خشخبد الزؼلن

CILOs (symbols) 

1 Weekly reports Individual 5 1 -11 
a1 – a3, b1, ,b2, 
c1, c2, d1, d2 
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2 
Essay for geophysical applications at 

environmental and engineering site 

investigations. 

Individual 10 10 
a1 – a3, b1, ,b2, 
c1, c2, d1, d2 

   Total Score  15 إخوبلٖ الذسخخ 

 

Learning Assessment الزؼلن رم٘٘ن  

 الشلن

No. 

 أًشطخ الزم٘٘ن 
Assessment Tasks 

 أعْع

 الزم٘٘ن
Week due 

 الذسخخ

Mark 

إلٔ ًغجخ الذسخخ 

 خذسخخ الٌِبئ٘ال
Proportion of 

Final Assessment  

  هخشخبد الزؼلن
CILOs (symbols) 

1 
 الأنشطخ والتكليفبد

 Tasks and Assignments 
 15 15% 

a1 – a3, b1, ,b2, 
c1, c2, d1, d2 

  Quiz W6 5 5% a1- a3, b1, b2( 1كْص) 2

3 
 )ًظشٕ( اخزجبس ًصف الفصل

Midterm Exam (Theo.) 
W9 15 15% 

a1 – a3, b1, ,b2, 

c1, c2, d1, d2 

 )ػولٖ( اخزجبس ًصف الفصل 4
Midterm Exam (Pract.) 

W9 5 5% 
a1 – a3, b1, ,b2, 

c1, c2, d1, d2 

 اخزجبس ًِبٗخ الفصل )ػولٖ( 5
Final Exam (practical) 

W14 20 20% 
a1-a3, b1, b2, 
c1, c2, d1, d2 

6 
 اخزجبس ًِبٗخ الفصل )ًظشٕ(
Final Exam (theoretical) 

W16 40 40% 
a1 – a3, b1, ,b2, 

c1, c2, d1, d2 

 Total  ٖ100 100 الإخوبل%  

 

Learning Resources   هصبدس الزؼلن 
 )اسن الوؤلف، سنخ النشش، اسن الكتبة، داس النشش، ثلذ النشش(. APAحست نظبم الوشاجع  تىثك

Required Textbook(s) رضٗذ ػي هشخؼ٘ي( )لا الشئ٘غخ الوشاخغ  

1. Sharma P. V., 1997: "Environmental and engineering geophysics". Cambridge University 
Press, 475 p.  

2. Telford, W.M., Geldart, L.P., Sheriff, R.E. and Lceys, D.A., (1990): "Applied Geophysics" 
2nd edition; Cambridge Univ. Press, 121p. 

Essential References الوشاخغ الوغبًذح 

1. Dobrin, M.B. and Savit, C. H., (1988): "Introduction to geophysical prospecting", the 4th 

Edition. McGraw-Hill Book Co. New York, 867p. 
2. Sharma, P.V., (1976): "Geophysical methods in geology", Elsevier Scientific Publishing 

Company, Amsterdam, The Nether land. 
3. Lillie, R., (1999):"Whole Earth Geophysics:  An Introductory Textbook for Geologists and 

Geophysicists".  Upper Saddle River, NJ: Prentice Hall. 361 p. 
Electronic Materials and Web Sites etc. ْالغ الإًزشًذالوصبدس الإلكزشًّ٘خ ّه  

1. usgs.gov website analytics usgs.gov 
2. trustmyscience.com  

3. Suggested Journals: 
Symposium on the Application of Geophysics to Engineering and Environmental Problems (SAGEEP) 
Geophysical Journal of the Royal Astronomical Society 
Journal of Geophysical Research 

https://www.similarweb.com/website/trustmyscience.com
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Geophysics 
Pure and Applied Geophysics 
Geotechnical and Environmental Geophysics 
Geophysical Prospecting 
Journal of Applied Geophysics 
Journal of Environmental and Engineering Geophysics 

 

Course Policies:  
 

1 Class Attendance:  

- Students are expected to attend classes regularly and promptly. 

- The attendance should not be less than 80%. 

- If the student has been absent, he is responsible for finding out any missed material by consulting 

other students or going to the professor’s office hours. 

2 Tardy:   

- Attendance and arriving on time for the class are necessary. If the student is late, he will be prevented 

from class. 

3 Exam Attendance/Punctuality:   

- According to the rules the student gets absent in the exam of the course.  

4 Assignments & Projects: 

- Papers survey or projects should be submitted by the time detriment by the professor. 

5 Cheating:  

- According to the rules, cheating is a serious offense and will always result in an imposition of a 

penalty. The penalties that can be started from the range of canceling the result of the course to 

canceling the student’s admission. 

6 Plagiarism:   

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The penalties that 

can be started by making a zero mark for the work. 

7 Other policies: 

- The student should by a commitment by the rules inside class and university. Therefore, he is 

expected to show respect for his classmate, instructors &others. 
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 الؼلْم الدْ٘لْخ٘خ ثشًبهح:/ لغن

 (1همشس: اللغخ الإًدل٘ضٗخ ) م2020 -2019الؼبم الدبهؼٖ: 

 الدْ٘ف٘ضٗبء الٌِذع٘خ ّالج٘ئ٘خ :خطخ همشس
Course Plan (Syllabus): Engineering and Environmental Geophysics  

 
Information about Faculty Member Responsible for the Course ػي أعزبر الومشس هؼلْهبد  

 الاعن
Name 

 
 )أعجْػ٘ب(الغبػبد الوكزج٘خ 

Office Hours 
 

 الوكبى ّسلن الِبرف
Location &Telephone No.   

 الغجذ

SAT 

 الأزذ

SUN 

 الاثٌ٘ي

MON 

 الثلاثبء

TUE 

 الأسثؼبء

WED 

 الخو٘ظ

THU 

 الجشٗذ الإلكزشًّٖ
E-mail 

       

 
General information about the course هؼلْهبد ػبهخ ػي الومشس 

1.  
 اعن الومشس

Course Title 
 الجيوفيزياء الهندسية والبيئية

Engineering and Environmental Geophysics 

 ّسلوَ سسهض الومش  .2
Course Code and Number 

EG465 

 الغبػبد الوؼزوذح للومشس  .3
Credit Hours 

 Credit Hoursغبػبد الوؼزوذح ال
 الإخوبلٖ

Total هسبضشاد 
Lecture 

 ػولٖ
Practical 

 /روبسٗيعوٌبس
Seminar/Tutorial 

 رذسٗت

Training 

2 1   3 

 الوغزْٓ ّالفصل الذساعٖ  .4
Study Level and Semester 

 الفصل الأول –المستوى الرابع 

 Pre-requisites  GEOS334الوزطلجبد الغبثمخ للومشس  .5

 Co –requisite GEOS451()إى ّخذدالوزطلجبد الوصبزجخ   .6

 الومشسذسط لَ ٗالجشًبهح الزٕ   .7
Program (s) in which the course is offered 

 العلوم الجيولوجية

 لغخ رذسٗظ الومشس  .8
Language of teaching the course 

 انجليزي -عربي 

 هكبى رذسٗظ الومشس  .9
Location of teaching the course 

 الحرم الجامعي

 

Course Description ّصف الومشس 
This course provides a description of the geophysical 
techniques or methods used in engineering and 

environmental applications, and the use of those 
technologies as an integrated exploration method, through 

the use of the logical methodology (physics, mathematics 
and geology, with engineering techniques, information 
engineering, and devices). 

هزا الومشس وصفب للتمنيبد أو  يمذم

الطشق الجيىفيزيبئيخ الوستخذهخ في 

التطجيمبد الهنذسيخ والجيئيخ، 

واستخذام تلك التمنيبد كطشيمخ 

هن خلال ، ورلك استكشبف هتكبهلخ
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This course will also discuss how to choose and estimate 
geophysical techniques appropriate for specific applications. 

استخذام الونهجيخ الونطميخ )الفيزيبء 

والشيبضيبد والجيىلىجيب، هع 

التمنيبد الهنذسيخ وهنذسخ 

 وعلىهبد والأجهزح(.ال

كوب سينبلش هزا الومشس كيف يتن اختيبس وتمذيش 
 .التمنيبد الجيىفيزيبئيخ الونبسجخ لتطجيمبد هعينخ

 

Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: أى:ثؼذ الاًزِبء هي دساعخ ا ٔ  لومشس عْف ٗكْى الطبلت لبدسا ػل

a1.  Demonstrate sufficient knowledge and 
understanding of the basic principles of 
geophysical methods, equipment, and field 
procedures, both for application and 
interpretation to be simple. 

للوجبدئ الأعبع٘خ للطشق ٗظِش الوؼشفخ الكبف٘خ ّالفِن 

الدْ٘ف٘ضٗبئ٘خ ّالأخِضح ّالاخشاءاد الو٘ذاً٘خ، ّرلك 

 لأخل أى ٗكْى كل هي الزطج٘ك ّالزفغ٘ش ثغ٘طب.

a1 -  

a2.  Explain concepts, principles, and techniques for 
designing a system, process, or application 
component of the geophysical method of an 
engineering and / or environmental problem and 
its procedural implementation. 

ٗششذ هفبُ٘ن ّهجبدئ ّرمٌ٘بد رصو٘ن الٌظبم أّ الؼول٘خ 

أّ ػٌصش الزطج٘ك للطشٗمخ الدْ٘ف٘ضٗبئ٘خ للوشكلخ 

 الٌِذع٘خ ّ/أّ الج٘ئ٘خ ّرٌف٘زُب إخشائً٘ب.

a2 –  

a3 Describe the various current trends in 
geophysical survey methods in engineering and 
environmental issues. 

ٗصف الاردبُبد السبل٘خ الوخزلفخ فٖ أعبل٘ت الوغر 

 الدْ٘ف٘ضٗبئٖ فٖ المضبٗب الٌِذع٘خ ّالج٘ئ٘خ.

a3 –  

b1.  Assess the problem (engineering or 
environmental) and determine the suitability of 
a geophysical method (s) to apply to solving 
this problem. 

الوشكلخ )ٌُذع٘خ أّ ث٘ئ٘خ( ّرسذٗذ هذٓ هلاءهخ ٗم٘ن 

الطشٗمخ )الطشق( الدْ٘ف٘ضٗبئ٘خ لزطج٘مِب فٖ زل ُزٍ 

 .الوشكلخ

b1–  

 

b2. Distinguishes between the various geophysical 
methods, and the ability to plan to conduct 
geophysical surveys, and cost estimation. 

ف٘ضٗبئ٘خ الوخزلفخ، ّالمذسح ػلٔ  ٗو٘ض ث٘ي الْعبئل الدْ٘

 الزخط٘ظ لإخشاء هغْزبد خْ٘ف٘ضٗبئ٘خ ّرمذٗش الكلفخ.

b2 - 

c1. Uses existing and modern technologies to study 
various engineering and environmental 
problems, taking into account international 
standards and approaches and taking into 
account the local population when undertaking 
any activity. 

لذساعخ الوشبكل  ّالسذٗثخ المبئوخ ٗغزخذم الزمٌ٘بد

 الاػزجبس فٖ الأخز الٌِذع٘خ ّالج٘ئ٘خ الوخزلفخ، هغ

 الوسل٘٘ي الغكبى ّهشاػبح الؼبلو٘خ ّالومبسثبد ظالومبٗ٘

 .ًشبط ثإٔ الم٘بم ػٌذ

c1 - 

c2.  Collect and analyze field data, link them 
together, find a scientific and practical 
explanation, and prepare the necessary reports. 

 ّاٗدبد ثٌِ٘ب ف٘وب ّالشثظ السمل٘خ الج٘بًبد ّٗسلل ٗدوغ

 .اللاصهخ الزمبسٗش ّاػذاد ّػولٖ ػلوٖ رفغ٘ش

c2 - 

d1.  Adapts to new environments, working in 
different environments and cultures. 

 ّالثمبفبد الج٘ئبد فٖ ّالؼول الدذٗذح، الج٘ئبد هغ ٗزأللن

 .الوخزلفخ

d1 - 

d2.  Exhibits specifications and general features 
intelligent and objective outside the scope of 
specialization. 

ٕ هْاصفبد  خبسج ّهْضْػ٘خ ػبهخ ركبء ّهو٘ضاد ٗجذ

 .الزخصص ًطبق

d2 - 
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 Course Content    هسزْٓ الومشس 
 

Theoretical Aspect رٌف٘ز الوْضْػبد الٌظشٗخ خطخ  

 الشلن

Order 

 الوْضْػبد الشئ٘غخ/ الْزذاد

Topic List / Units 
 الوْضْػبد الفشػ٘خ

Sub Topics List 

 الأعبث٘غ
Weeks due 

to 

الغبػبد 
 الفؼل٘خ

Contact 

Hours 

1 Introduction 

- Targets of engineering and 

environmental investigations  

- Near-surface geophysical methods  

- Grid interval 

- Combined various geophysical 

methods 

- Factors of cost estimation 

- Ambiguity of interpretation 

W1, W2 4 

2 
Environmental 

Problems 

- Location and characterization of near-

surface geological structures  

- Characterization of aquifers 

- Groundwater protection 

- Salinity of underground water  

- Landfill characterization 

- Safe disposal of nuclear and chemical 

waste 

- Landslides and ground subsidence 

- Archeological site delineation 

- Evaluation of earthquake hazards 

- Mining problems and safety  

- Environmental hygiene 

- Radioactivity surveys for indoor radon 

risk 

- Radiation from industrial and waste 

dumps 

- Delineation of radioactive fallouts 

- Detection of fracture zones 

(earthquake prediction) 

W3 2 

3 
Civil Engineering 

Problems 

- Testing of foundations 

- Survey of establishments and 

construction works 

- Geotechnical problems  

- Blast planning and analysis  

- Location of water 

- Location of older underground 

excavations 

W4 2 
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4 
Gravity Surveying 

 

- Review 

W5, W6 4 

- Applications to environmental and 

engineering studies 

- Delineation of structural trends, 

contacts, and faults 

- Mapping of salt structures 

- Estimating shape and depth of plutons 

- Mapping of alluvium/bedrock contact 

- Gravity investigations of landfill 

- Microgravity studies of rock bursts in 

mines 

- Microgravity detection of subsurface 

voids and cavities 

5 
Magnetic Surveying 

 

- Review 

W7, W8 4 

- Environmental and engineering 

applications 

- Mapping of structural trends and 

basement features 

- Magnetic investigations over landfills 

- Detection of buried metal drums and 

casings 

- Mapping of cavities and voids 

- Mapping of dikes blocking 

groundwater flow 

- Detection of archaeological objects 

6 Midterm Exam -  W9 2 

7 
Seismic Surveys 

 

- Review 

W10, W11 4 

- Reflection surveying 

- Applications to environmental and 

engineering problems 

- Mapping of fracture zones 

- Reflection profiling in groundwater 

studies 

- Delineation of bedrock valleys 

- Detection of shallow faults and 

cavities 

- Refraction surveying 

- Environmental and engineering 

applications 

- Velocity as a guide to rock strength 

- Detection of potential collapse 
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features 

- Mapping of buried ancient ditch 

- Mapping of gravel and sand deposits 

- Dam site investigations 

8 

Self-potential 

Surveying 
 

- Review 

W12 2 

- Applications to environmental and 

engineering problems 

- Seepage flow in a landslide body 

- Seepage flow in dams and reservoir 

floors 

- Delineation of groundwater flow 

- Studies of geothermal fluid flow 

9 

Resistivity and  
Induced Polarization 

Surveys 
 

- Review 

W13, W14 4 

- Resistivity applications 

- Groundwater exploration 

- water quality 

- Mapping of chemical pollution plumes 

- delineation of water-saturated zones in 

landslide bodies 

- location of permafrost zones 

- location of archaeological objects 

- location of cavities and voids 

- Resistivity characteristics of 

geothermal fluids 

- IP applications 

- Evaluation of aquifer potential 

- investigation of domestic 

- waste dump 

- mapping of industrial contamination 

10 
Electromagnetic 

Surveys 

- Review 

W15 2 

- Examples of applications to 

environmental problems 

- Delineation of contamination plume 

from waste dumps 

- mapping industrial groundwater 

contamination 

- mapping soil salinity in farmland 
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11 Final Exam -  W16 2 

 
 ػذد الأعبث٘غ ّالغبػبد الفؼل٘خ

Number of Weeks /and Contact Hours Per Semester 16 32 

 

Practical / Training/ Tutorials/ Exercises Aspects ٖ  هْضْػبد رٌف٘ز خطخ  الدبًت الؼول  
 

 الشلن

Order 

 الزدبسة الؼول٘خ/ الزوبسٗي / رذسٗجبد
Practical / Exercises/ Tutorials topics 

 ػذد الأعبث٘غ
Number of 

Weeks 

الغبػبد 

 الفؼل٘خ
Contact 
Hours 

1 

Geophysical methods for solving environmental problems 

-Field survey 
-Data corrections 
-Processing 

-Presentation 
-Joint interpretation 

-Writing a report 

W1-4 8 

2 

Geophysical methods for solving engineering problems 
-Field survey 

-Data corrections 
-Processing 

-Presentation 
-Joint interpretation 
-Writing a report 

W5-8 8 

3 Mid-term exam W9 3 

4 

Geophysical methods for solving geotechnical problems 

-Field survey 
-Data corrections 
-Processing 

-Presentation 
-Joint interpretation 

-Writing a report 

W10, W11 4 

5 Field work W12, W13 4 
6 Final exam W14 3 

 اخوبلٖ الأعبث٘غ ّالغبػبد الفؼل٘خ
Number of Weeks /and Contact Hours Per Semester 

14 30 

 
Teaching Strategies لزؼلناعزشار٘د٘بد الزؼل٘ن ّا  
 Lectures. 

 Exercises. 

 Field applications. 

 Brain storming. 
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 Tasks and activities. 

 

Tasks and Assignments الأًشطخ ّالزكل٘فبد 
   

 م
No 

 الْاختالزكل٘ف/ 
Assignments/ Tasks 

)فشدٕ/ ًْع الزكل٘ف 

)ًّٖ  رؼب

الذسخخ 

 الوغزسمخ
Mark 

 أعجْع الزٌف٘ز
Week Due 

1 Weekly reports  Individual 5 1 -11 

2 
Essay for geophysical applications at environmental 

and engineering site investigations. 
Individual 10 10 

  Total Score  15 إخوبلٖ الذسخخ 

 

Learning Assessment الزؼلن رم٘٘ن  

 الشلن

No. 
 أًشطخ الزم٘٘ن 

Assessment Tasks 
 ٘نالزم٘ أعْع

Week due 
 الذسخخ
Mark 

ًغجخ الذسخخ إلٔ 

 خذسخخ الٌِبئ٘ال
Proportion of Final 

Assessment  

1 
 الأنشطخ والتكليفبد

 Tasks and Assignments 
 15 15% 

 Quiz W6 5 5%( 1كْص) 2

3 
 )ًظشٕ( اخزجبس ًصف الفصل

Midterm Exam (Theo.) 
W9 15 15% 

4 
 )ػولٖ( اخزجبس ًصف الفصل

Midterm Exam (Pract.) 
W9 5 5% 

5 
 اخزجبس ًِبٗخ الفصل )ػولٖ(
Final Exam (practical) 

W14 20 20% 

6 
 اخزجبس ًِبٗخ الفصل )ًظشٕ(
Final Exam (theoretical) 

W16 40 40% 

 Total  ٖ100 100 الإخوبل% 

 

Learning Resources   هصبدس الزؼلن 
 خ النشش، اسن الكتبة، داس النشش، ثلذ النشش(.)اسن الوؤلف، سن APAحست نظبم الوشاجع  تىثك

Required Textbook(s) رضٗذ ػي هشخؼ٘ي( )لا الشئ٘غخ الوشاخغ  

1. Sharma P. V., 1997: "Environmental and engineering geophysics". Cambridge University 
Press, 475 p.  

2. Telford, W.M., Geldart, L.P., Sheriff, R.E. and Lceys, D.A., (1990): "Applied Geophysics" 
2nd edition; Cambridge Univ. Press, 121p. 

Essential References الوشاخغ الوغبًذح 

1. Dobrin, M.B. and Savit, C. H., (1988): "Introduction to geophysical prospecting", the 4th 
Edition. McGraw-Hill Book Co. New York, 867p. 

2. Sharma, P.V., (1976): "Geophysical methods in geology", Elsevier Scientific Publishing 
Company, Amsterdam, The Nether land. 

3. Lillie, R., (1999):"Whole Earth Geophysics:  An Introductory Textbook for Geologists and 
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Geophysicists".  Upper Saddle River, NJ: Prentice Hall. 361 p. 
Electronic Materials and Web Sites etc. الوصبدس الإلكزشًّ٘خ ّهْالغ الإًزشًذ 

1. usgs.gov website analytics usgs.gov 

2. trustmyscience.com  

3. Suggested Journals: 

Symposium on the Application of Geophysics to Engineering and Environmental Problems (SAGEEP)  

Geophysical Journal of the Royal Astronomical Society 

Journal of Geophysical Research 

Geophysics 

Pure and Applied Geophysics 

Geotechnical and Environmental Geophysics 

Geophysical Prospecting 

Journal of Applied Geophysics 

Journal of Environmental and Engineering Geophysics 

 

Course Policies:  
1 Class Attendance:  

- Students are expected to attend classes regularly and promptly. 

- The attendance should not be less than 80%. 

- If the student has been absent, he is responsible for finding out any missed material by consulting 

other students or going to the professor’s office hours. 

2 Tardy:   

- Attendance and arriving on time for the class are necessary. If the student is late, he will be prevented 

from class. 

3 Exam Attendance/Punctuality:   

- According to the rules the student gets absent in the exam of the course.  

4 Assignments & Projects: 

- Papers survey or projects should be submitted by the time detriment by the professor. 

5 Cheating:  

- According to the rules, cheating is a serious offense and will always result in an imposition of a 

penalty. The penalties that can be started from the range of canceling the result of the course to 

canceling the student’s admission. 

6 Plagiarism:   

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The penalties that 

can be started by making a zero mark for the work. 

7 Other policies: 

- The student should by a commitment by the rules inside class and university. Therefore, he is 

expected to show respect for his classmate, instructors &others. 

 

https://www.similarweb.com/website/trustmyscience.com

