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 تقنيات الأبار الجوفيةمواصفات مقرر: 
Course Specification of: Water Wells Technique 

 

General information about the course المعلومات العامة عن المقرر    

1.  
 اعن الوقشس

Course Title 
 يةتقنيات الأبار الجوف

Water Wells Technique 

2.  
 سهض الوقشس ّسقوَ

Course Code and Number GEOS 463 

3.  
 الغاػاخ الوؼروذج للوقشس

Credit Hours 

 Credit Hoursالغاػاخ الوؼروذج 
 الإجوالٖ

Total هحاضشاخ 
Lecture 

 ػولٖ
Practical 

 /ذواسٗيعوٌاس
Seminar/Tutorial 

 ذذسٗة

Training 

2 1 - - 3 

4.  
 لوغرْٓ ّالفصل الذساعٖا

Study Level and Semester 4th level, 1st semester 

5.  
 )إى ّجذخ(الوقشس الورطلثاخ الغاتقح 

Pre-requisites (if any) 
GEOS 335 

6.  
 ()إى ّجذخالورطلثاخ الوصاحثح 

Co-requisites (if any) 
GEOS 462 

7.  
 الوقشسذسط لَ ٗالثشًاهج الزٕ 

Program (s) in which the course is offered 
Bachelor of Geosciences -Hydrogeology Track 

8.  
 لغح ذذسٗظ الوقشس

Language of teaching the course English/Arabic 

9.  
 ًظام الذساعح

Study System 
Academic year of two semesters 

10.  
 هكاى ذذسٗظ الوقشس

Location of teaching the course 
Faculty of Petroleum and Natural Resources 

11.  
 اعن هؼذ)ّ( هْاصفاخ الوقشس

Prepared by 
Dr. AlKhateeb Alkebsi ٖد/ الخط٘ة الكثغ                 

12.  
 تاريخ اعتماد مجلس الجامعة

Date of Approval 
2020 

 

Course Description وصف المقرر    
 وصف المقزر ر بالؼزبيت بالإنجليزيتوصف المقزر ر 

ذؼشٗف الطالة اًْاع الاتاس الجْف٘ح ّطشق حفشُا  
 ّذصو٘وِا ّكزلك ذطْٗشُا ّذٌظ٘فِا ّاػادج ذاُ٘لِا

 

Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: طالة قادسا تؼذ الاًرِاء هي دساعح الوقشس عْف ٗكْى ال

ٔ أى:  ػل

a1.  Describe the water cycle and its driving processes  a1 -  

a2.  Illustrate the different scientific facts, fundamental 
hydrogeologic terms, principles and techniques 
related to groundwater exploration and management 

 a2 –  
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a3. Recognize in details the occurrences, origin and 
environmental problems associated with groundwater 
movements in aquifer systems 

 a3. 

b1.  Assess the concepts, principles, procedures, theories 
and their interrelationships for interpreting 
hydrogeological data from different rock environs and 
deep sedimentary basins. 

 b1–  

 

b2. Recognize the significance of hydrogeology in solving 
different economic, environmental, constructional and 
water related problems. 

 b2 - 

c1. Rate and solve problems related to groundwater 
aquifer evaluation and management 

  c1 - 

c2.  Handel laboratory equipment and field samples in 
appropriate manner, considering safety issues, 
scientific ethics and accuracy during reporting aquifer 
characteristics in different environs 

 c2 - 

d1.  Acquire the skills of working in groups according to 
responsibilities of each team member 

 d1 - 

d2.  Employ recent communication technology, internet 
and use of textbooks for collecting information and 
prepare short essays about groundwater flow regime 
and associated problems 

 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) 

 رجات التعلم المقصودة من البرنامجمخ

 (Program Intended Learning Outcomes( 

 )تكتب جميغ مخزجاث البزنامج كما هي رمزا ونصا(

a1 Describe the water cycle and its driving processes A1  

a2 Illustrate the different scientific facts, fundamental 
hydrogeologic terms, principles and techniques 
related to groundwater exploration and management 

A2 
 

a3. Recognize in details the occurrences, origin and 
environmental problems associated with groundwater 
movements in aquifer systems 

A3 
 

b1 Assess the concepts, principles, procedures, theories 
and their interrelationships for interpreting 
hydrogeological data from different rock environs and 
deep sedimentary basins. 

B1 

 

b2 Recognize the significance of hydrogeology in solving 
different economic, environmental, constructional and 
water related problems. 

B2 
 

c1 Rate and solve problems related to groundwater 
aquifer evaluation and management 

C2  

c2 Handel laboratory equipment and field samples in 
appropriate manner, considering safety issues, 
scientific ethics and accuracy during reporting aquifer 

C3 
 



Republic of Yemen 
Ministry of Higher Education & Scientific 

Research  
Sana'a University 

Faculty of Petroleum & Natural Resources       

 الجمهوريـــة اليمنــــية
 وزارة التعليـم العـالــي والبحث العلمي

 نعاءــــــــــــــــامعة صــــــــــــــج
 كلية البترول والموارد الطبيعية

 

Prepared by 

Assoc.Prof. Adel Al-

Matary 

Quality Assurance Unit 

Assoc.Prof. Adel Al-Matary 

Dean of the Faculty 

Assoc.Prof. Bassim 

AlKhirbash 

Dean of the Development                                                                                                                                                

& Quality Assurance Center 

Assoc.Prof. Huda Al-Emad 

 

  

 
 

3 

  

                            Rector of Sana’a University  
                        Prof. Dr. Al Qaseem Mohammed Abas 

 

 

characteristics in different environs 

d1 Acquire the skills of working in groups according to 
responsibilities of each team member 

D1  

d2 Employ recent communication technology, internet 
and use of textbooks for collecting information and 
prepare short essays about groundwater flow regime 
and associated problems 

D3 

 

 

 تاعرشاذ٘ج٘اخ الرؼل٘ن ّالرؼلن ّالرقْٗن هْاءهح هخشجاخ الرؼلن
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :ّالرقْٗن الرؼل٘ن ّالرؼلن فِن( تاعرشاذ٘ج٘حهخشجاخ ذؼلن الوقشس )الوؼاسف ّالهْاءهح أّلا: 

First: Alignment of Knowledge and Understanding CILOs 

 هخشجاخ الوقشس/ الوؼشفح ّالفِن

Knowledge and Understanding CILOs 

اعرشاذ٘ج٘ح الرؼل٘ن 

 ّالرؼلن

Teaching 

Strategies 

 الرقْٗن اعرشاذ٘ج٘ح

Assessment 

Strategies 

- a1 Describe the water cycle and its driving processes Interactive Lectures 
Discussion 
Case study 

Examinations,  
Assignments, 
Oral 
presentations 

- a2 Illustrate the different scientific facts, fundamental 
hydrogeologic terms, principles and techniques 
related to groundwater exploration and 
management 

- a3 Recognize in details the occurrences, origin and 
environmental problems associated with 
groundwater movements in aquifer systems 

 

 ّالرقْٗن:     الرذسٗظ هخشجاخ ذؼلن الوقشس )الوِاساخ الزٌُ٘ح( تاعرشاذ٘ج٘حهْاءهح ثاً٘ا: 

Second: Alignment of Intellectual Skills CILOs                               

 هخشجاخ الوقشس/ الوِاساخ الزٌُ٘ح
Intellectual Skills CILOs 

 اعرشاذ٘ج٘ح الرؼل٘ن ّالرؼلن

Teaching Strategies 

 اعرشاذ٘ج٘ح الرقْٗن

Assessment 

Strategies 

- b1 Assess the concepts, principles, procedures, 

theories and their interrelationships for interpreting 

hydrogeological data from different rock environs 

and deep sedimentary basins. 

Discussion 
Demonstration 
Brain storm 
Problem   solving 

Essay test,  
Assignments, 
Oral 
presentations. 

- b2 Recognize the significance of hydrogeology in 
solving different economic, environmental, 
constructional and water related problems. 

 

 :الرذسٗظ ّالرقْٗن تاعرشاذ٘ج٘ح هخشجاخ ذؼلن الوقشس )الوِاساخ الوٌِ٘ح ّالؼول٘ح(هْاءهح  ثالثا:
Third: Alignment of Professional and Practical Skills CILOs 

اعرشاذ٘ج٘ح الرؼل٘ن  الوِاساخ الوٌِ٘ح ّالؼول٘حهخشجاخ الوقشس/   اعرشاذ٘ج٘ح الرقْٗن
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Professional and Practical Skills CILOs ّالرؼلن 

Teaching Strategies 

Assessment 

Strategies 

- c1 Rate and solve problems related to groundwater 
aquifer evaluation and management 

Tutorials & practical 
classes,  
case study, 
Computer based 
teaching 

Achievement tests 
Chart Drawing 
practical exams - c2 Handel laboratory equipment and field samples in 

appropriate manner, considering safety issues, 

scientific ethics and accuracy during reporting 

aquifer characteristics in different environs 

 

     :الرذسٗظ ّالرقْٗن حهخشجاخ ذؼلن الوقشس )الوِاساخ الؼاهح( تاعرشاذ٘ج٘هْاءهح ساتؼا: 
 Fourth: Alignment of Transferable (General) Skills CILOs 

 هخشجاخ الوقشس 
Transferable (General) Skills CILOs  

اعرشاذ٘ج٘ح الرؼل٘ن 

 ّالرؼلن
Teaching Strategies 

 اعرشاذ٘ج٘ح الرقْٗن
Assessment 

Strategies 

- d1 Acquire the skills of working in groups according 
to responsibilities of each team member 

Small group working    
Case Study Method 

Achievement tests 
Team working 
 - d2 Employ recent communication technology, internet 

and use of textbooks for collecting information and 

prepare short essays about groundwater flow 

regime and associated problems 

   

 

 

 Course Content    هحرْٓ الوقشس 
 

Theoretical Aspect   الجاًة الٌظشٕ هْضْػاخ                                                   

 الشقن

Order 

 الوْضْػاخ الشئ٘غح/ الْحذاخ

Topic List / Units 
 الوْضْػاخ الفشػ٘ح

Sub Topics List 

ػذد 
 الأعات٘غ 
Number 

of Weeks 

الغاػاخ 

 الفؼل٘ح
Contact 

Hours 

هخشجاخ سهْص 

 الرؼلن للوقشس

(CILOs) 

1 Groundwater Well Types Shallow and deep wells 2 4 a1 a2 

2 Well drilling Types Hand and jetting tolls 3 6 a3 b1 c1  

3 Groundwater Well Design 
High and low production 
well 3 6 a3 b1 c1 

4 Well Cleaning  Pumping and surging 3 6 
a2 a3 b1 
b2 c2 d1 

5 
Groundwater development 

and Rehabilitation 

Pumping and surging and 
other methods 

3 6 
a2 a3 b1 
b2 c2 d1 

 
 ػذد الأعات٘غ ّالغاػاخ الفؼل٘ح

Number of Weeks /and Contact Hours Per Semester 14 28  

 

 Practical Aspect (if any)                                              )الوْضْػاخ الؼول٘ح )إى ّجذخ  
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 الشقن

Order 

 الرجاسب الؼول٘ح/ الرواسٗي / ذذسٗثاخ
Practical / Exercises/ Tutorials topics 

ػذد 

 الأعات٘غ
Number 

of Weeks 

الغاػاخ 

 الفؼل٘ح
Contact 
Hours 

 سهْص هخشجاخ الرؼلن
Course ILOs 

1 Exercises and problems 3 6 a1  
2 Sampling 3 6 b1 c1 
3 Field visiting 1 2 b2 c1 c2 d1 d2 
4 Videos 3 6 b2 c2 d1 d2 
5 Measurements 3 6 b2 c2 d1 d2 

 اجوالٖ الأعات٘غ ّالغاػاخ الفؼل٘ح
Number of Weeks /and Contact Hours Per Semester 

13 26  

 

Teaching Strategies اعرشاذ٘ج٘اخ الرؼل٘ن ّالرؼلن 
  Interactive Lectures 
 Discussion 
 Problem   solving 
 Case study, 
 Computer based teaching  

 

Tasks and Assignments الأًشطح ّالركل٘فاخ 
   

 م
No 

 الْاجةالركل٘ف/ 

Assignments/ Tasks 
ًْع الركل٘ف 

)ًّٖ  )فشدٕ/ ذؼا
 الذسجح الوغرحقح

Mark 
 أعثْع الرٌف٘ز
Week Due 

 خشجاخ الرؼلن

CILOs 

(symbols) 

1 Homework Individual 10 1-14 
b1,b2.c1,

c2, 

2 Term project Cooperative 10 1-14 b1,b2.c1,
c2,,d1 

   Total Score  20 إجوالٖ الذسجح 

 

Learning Assessment الرؼلن ذق٘٘ن  

 الشقن

No. 
 أًشطح الرق٘٘ن 

Assessment Tasks 
 الرق٘٘ن أعْع

Week due 
 الذسجح
Mark 

ًغثح الذسجح إلٔ 

 حذسجح الٌِائ٘ال
Proportion of 

Final Assessment  

  هخشجاخ الرؼلن
CILOs (symbols) 

1 
 الأنشطت والتكليفاث

Tasks and Assignments 
W1-14 20 10% b1, b2, c1,c2 

2 
 اخرثاس ًصف الفصل
Midterm Exam 

W8 30 15% a1,a2,a3,c1,c2 

3 
 اخرثاس ًِاٗح الفصل )ػولٖ(
Final Exam (practical) 

W 15 30 25% a1,a2 a3,c1,c2,d1 
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4 
 اخرثاس ًِاٗح الفصل )ًظشٕ(
Final Exam (theoretical) 

W16 70 50% a1,a2, a3 b1,b2, 

 Total  ٖ100.00 150 الإجوال%   

 

Learning Resources   هصادس الرؼلن 
 

Required Textbook(s) ذضٗذ ػي هشجؼ٘ي( )لا الشئ٘غح الوشاجغ  

1. Driscoll, 1998, Groundwater and Wells, Johnson’s FSI. 
2. Todd D.K., 2005, Groundwater Hydrology, Wiley, USA. 

References  
1. Harlan, Kolm, 1989, Water-well Design and Construction, Elsevier.  

2. Fetter, 1990, Applied Hydrogeology, CBS, India.. 

Electronic Materials and Web Sites etc. الوصادس الإلكرشًّ٘ح ّهْاقغ الإًرشًد 

Journal of hydrology, Elsevier 

 

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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ٍ  Geosciencesلْم الجْ٘لْج٘ح الؼ تشًاهج:/ قغن  ( Hydrogeology)هغاس جْ٘لْج٘ا الو٘ا

 (1هقشس: اللغح الإًجل٘ضٗح ) م2021 -2020الؼام الجاهؼٖ: 

 جْ٘لْج٘ا الو٘اٍ :خطح هقشس
Course Plan (Syllabus): Hydrogeology 

 
Information about Faculty Member Responsible for the Course ار الوقشسػي أعر هؼلْهاخ   

 الاعن
Name 

 الذكرْس: الخط٘ة ٗح٘ٔ  الكثغٖ
 )أعثْػ٘ا(الغاػاخ الوكرث٘ح 

Office Hours 
 

 الوكاى ّسقن الِاذف
Location &Telephone No.  

 جاهؼح صٌؼاء ج

770828128  

 الغثد

SAT 

 الأحذ

SUN 

 الاثٌ٘ي

MON 

 الثلاثاء

TUE 

 الأستؼاء

WED 

 الخو٘ظ

THU 

 الثشٗذ الإلكرشًّٖ
E-mail 

aalkebsi@yahoo.com       

 
General information about the course هؼلْهاخ ػاهح ػي الوقشس 

1.  
 اعن الوقشس

Course Title 
 تقنيات الأبار الجوفية

Water Wells Technique 

 ّسقوَ سسهض الوقش  .2
Course Code and Number 

GEOS 463 

 الغاػاخ الوؼروذج للوقشس  .3
Credit Hours 

 Credit Hoursالوؼروذج الغاػاخ 
 الإجوالٖ

Total هحاضشاخ 
Lecture 

 ػولٖ
Practical 

 /ذواسٗيعوٌاس
Seminar/Tutorial 

 ذذسٗة

Training 

2 1 - - 3 

 الوغرْٓ ّالفصل الذساعٖ  .4
Study Level and Semester 4th level, 1st semester 

 Pre-requisites  GEOS 335الورطلثاخ الغاتقح للوقشس  .5

 Co –requisite GEOS 462()إى ّجذخالورطلثاخ الوصاحثح   .6

 الوقشسذسط لَ ٗالثشًاهج الزٕ   .7
Program (s) in which the course is offered Bachelor of Geosciences -Hydrogeology Track 

 لغح ذذسٗظ الوقشس  .8
Language of teaching the course 

English/Arabic 

 هكاى ذذسٗظ الوقشس  .9
Location of teaching the course Faculty of Petroleum and Natural Resources  

 

Course Description ّصف الوقشس 
تؼزيف الطالب انىاع الابار الجىفيت وطزق حفزها وتصميمها  

 وكذلك تطىيزها وتنظيفها واػادة تاهيلها

 

Course Intended Learning Outcomes (CILOs) المقرر مخرجات تعلم  
تؼذ الاًرِاء هي دساعح الوقشس عْف ٗكْى الطالة 

 قادسا ػلٔ أى:

After completing the course, the student will be able to: 
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a1 -  Describe the water cycle and its driving processes 

a2 –  Illustrate the different scientific facts, fundamental hydrogeologic 
terms, principles and techniques related to groundwater 
exploration and management 

a3- Recognize in details the occurrences, origin and environmental 
problems associated with groundwater movements in aquifer 
systems 

b1–  

 

Assess the concepts, principles, procedures, theories and their 
interrelationships for interpreting hydrogeological data from 
different rock environs and deep sedimentary basins. 

b2 - Recognize the significance of hydrogeology in solving different 
economic, environmental, constructional and water related 
problems. 

c1 - Rate and solve problems related to groundwater aquifer evaluation 
and management 

c2 - Handel laboratory equipment and field samples in appropriate 
manner, considering safety issues, scientific ethics and accuracy 
during reporting aquifer characteristics in different environs 

d1 - Acquire the skills of working in groups according to 
responsibilities of each team member 

d2 - Employ recent communication technology, internet and use of 
textbooks for collecting information and prepare short essays 
about groundwater flow regime and associated problems 

 

Course Content هحرْٓ الوقشس 
 

Theoretical Aspect ذٌف٘ز الوْضْػاخ الٌظشٗح خطح  

 الشقن
Order 

 الْحذاخ

 ()الوْضْػاخ الشئ٘غح

Units 

 الوْضْػاخ الرفص٘ل٘ح
Sub Topics 

 الأعثْع
Week Due 

الغاػاخ 

 الفؼل٘ح

Con. H 

1 Groundwater Well Types Shallow and deep wells Week 1-2 4 

2 Well drilling Types Hand and jetting tolls Week 3-5 6 

3 Groundwater Well Design 
High and low production 

well Week 6-8 6 

4 Mid term exam  Week 9 2 

5 Well Cleaning  Pumping and surging Week 10-12 6 

6 
Groundwater development and 

Rehabilitation 

Pumping and surging and 
other methods 

Week 13-15 6 

12 Final exam   Week 16 2 

 32 16 ػذد الأعات٘غ ّالغاػاخ الفؼل٘ح
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Number of Weeks /and Contact Hours Per Semester 

 

Practical / Training/ Tutorials/ Exercises Aspects ٖ  هْضْػاخ ذٌف٘ز خطح  الجاًة الؼول  
 

 الشقن
Order 

 الرواسٗيالوِام / هْضْػاخ الؼولٖ/ 

Practical/ Tutorials/ Exercises Aspects  
 الأعثْع

Week Due 
 الغاػاخ الفؼل٘ح

Cont. H 

1 Exercises and problems 1-3 6 
2 Sampling 4-6 6 
3 Field visiting 7 2 

4 Mid lab exam 8 2 
5 Videos 9-11 6 

6 Measurements 12-14 6 
11 Final lab exam 15 2 

الأعات٘غ ّالغاػاخ الفؼل٘ح اجوالٖ  
Number of Weeks /and Contact Hours Per Semester 

15 30 

 

Teaching Strategies اعرشاذ٘ج٘اخ الرؼل٘ن ّالرؼلن 
 Interactive Lectures 
 Discussion 
 Problem   solving 
 Case study, 
 Computer based teaching  
 Student-led Seminars         

 

  Tasks and Assignments الأًشطح ّالركل٘فاخ 

  

 م

No 

 الْاجةالركل٘ف/ 

Assignments 
ًّٖ(ًْع الركل٘ف   )فشدٕ/ ذؼا

 الذسجح الوغرحقح

Mark 
 أعثْع الرٌف٘ز

Week Due 

1 Homework Individual 10 1-14 

2 Term project Cooperative 10 1-14 

 Total Score 20/150  إجوالٖ الذسجح  

 

Learning Assessment الرؼلن ذقْٗن  
 

 م
No 

 أعال٘ة الرقْٗن

Assessment Method 
 الرقْٗن )أعثْع(هْػذ

Week Due 
 ذسجحال

Mark 

 %الْصى الٌغثٖ
Proportion of Final 

Assessment 

1 
 الأنشطت والتكليفاث

Tasks and Assignments 
W1-14 20 10% 
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2 
 اخرثاس ًصف الفصل
Midterm Exam 

W8 30 15% 

3 
 اخرثاس ًِاٗح الفصل )ػولٖ(
Final Exam (practical) 

W 15 30 25% 

4 
 اخرثاس ًِاٗح الفصل )ًظشٕ(
Final Exam (theoretical) 

W16 70 50% 

 Total  150 100.00% الوجوْع 

 

Learning Resources   هصادس الرؼلن 
 

Required Textbook(s) ذضٗذ ػي هشجؼ٘ي( )لا الشئ٘غح الوشاجغ  

3. Driscoll, 1998, Groundwater and Wells, Johnson’s FSI. 

4. Todd D.K., 2005, Groundwater Hydrology, Wiley, USA. 

References  
3. Harlan, Kolm, 1989, Water-well Design and Construction, Elsevier.  

4. Fetter, 1990, Applied Hydrogeology, CBS, India.. 

Electronic Materials and Web Sites etc. ًدالوصادس الإلكرشًّ٘ح ّهْاقغ الإًرش  

Journal of hydrology, Elsevier 

 

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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