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Course Specification of: Hydrogeolo

General information about the course _iall (e dalal) cila ghall

. 2 A4 aul slaall Lia ol gaa
. Course Title Hydrogeology
Aad g ) el Ja
2 Course Code and Number GEOS 335
Credit Hours saaial) cilelud) syl
3 Jotall Baainal) cile L) <) _palaa glﬂﬁ Ol i Gy "Tot'al‘
’ Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 - - 3
4 o) o) Juail g (s sl 3rd level, 1st semester
Study Level and Semester
5 (a5 O)) LA ARl clallaial) PNR 111
’ Pre-requisites (if any)
6 (@325 Of) Aabaal) cilllial)
’ Co-requisites (if any)
Sl A Gy (o) gall ) Bachelor of Geosciences -All Tracks
.7 | Program (s)in which the course is offered | BSc Environmental Science
BSc Geological Engineering
8 ) 5 48] English/Arabic
Language of teaching the course
A al) Al .
9 > e Academic year of two semesters
Study System
Sl & lsa
10 el Gt g Faculty of Petroleum and Natural Resources
Location of teaching the course
g oA Ehals (e Dr. AlKhateeb Alkebsi Sl ) /o
Prepared by 5
Date of Approval

Course Description il ciay

A 5alaiYL ) Rl Chag Appall ) R Chag

This course aims to acquire the student general knowledge about
groundwater occurrences, origin and flow, interpretation of hydrogeologic
conditions in different groundwater environs and identification of important
processes in water-rock and surface water — groundwater interactions. It aims
to give students a sound understanding of how water moves below the surface,
including soil and groundwater flow. The teaching focuses on a physical
understanding of key processes in the hydrological cycle that control the state and
movement of water in the subsurface. The knowledge that is the basis for addressing
practical aspects such as: how to apply common and advanced techniques in
hydrogeology, how to solve practical problems and which tools can be used in each

Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
M atary AlKhirbash Assoc.Prof. Huda Al-Emad

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



Republic of Yemen
Ministry of Higher Education & Scientific
Research

el Ay ggand)
alad) dial) g dlall alasl) 315

glai adad A
Laplal) 3 ) gall g J g ial) AulS

Sana‘'a University
Faculty of Petroleum & Natural Resources

case. | |

Course Intended Learning Outcomes (CILOs) Jiall alal cila j3s
After completing the course, the student will be able to: 10 e 1B CulUal) ¢y 5% gy jal) Al 3 pa LYY Say

al. | Describe the water cycle and its driving -al
processes
a2. | Nustrate the different scientific  facts, — a2

fundamental hydrogeologic terms, principles
and techniques related to groundwater
exploration and management

a3. | Recognize in details the occurrences, origin and as3.
environmental  problems  associated  with
groundwater movements in aquifer systems

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

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

cl. | Rate and solve problems related to groundwater -cl
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

dl. | Acquire the skills of working in groups -dl
according to responsibilities of each team
member

d2. | Employ recent communication technology, -d2

internet and use of textbooks for collecting
information and prepare short essays about
groundwater flow regime and associated
problems

raliall alail) il jia aa ) jal) alad cily jiia dag) g

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)

D AAD (s B2 gualall aledl) il i Zealill (ya 52 guilall alel) il i
(Course Intended Learning Outcomes) (Program Intended Learning Outcomes)
(bais 1 oy o LS malipll Gl jae anen SH)
al | Describe the water cycle and its driving processes Al
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
M atary AlKhirbash Assoc.Prof. Huda Al-Emad

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



Republic of Yemen - Ag Sl Ay ggaadl
Ministry of Higher Education & Scientific : dad) Eaal) g dlall aail) 34059

Research -
. . . e adra A
Sana'a University £ >

Facultyof Petroleum & Natural Resources - & Laapdal) 3)) gall g J g Auls

a2 | Nlustrate the different scientific facts, fundamental
hydrogeologic terms, principles and techniques || A2
related to groundwater exploration and management
a3. | Recognize in details the occurrences, origin and
environmental problems associated with groundwater || A3
movements in aquifer systems

b1l | Assess the concepts, principles, procedures, theories
and their interrelationships ~ for  interpreting || g1
hydrogeological data from different rock environs and
deep sedimentary basins.

b2 | Recognize the significance of hydrogeology In solving
different economic, environmental, constructional and || B2
water related problems.

cl | Rate and solve problems related to groundwater
aquifer evaluation and management

c2 | Handel laboratory equipment and field samples in
appropriate  manner, considering safety issues, || c3
scientific ethics and accuracy during reporting aquifer
characteristics in different environs

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

d2 | Employ recent communication technology, internet
and use of textbooks for collecting information and || p3
prepare short essays about groundwater flow regime
and associated problems

Cc2

aa o&l) g aleil) g axdeil) cibaa) Sy alail) Cila j3a dag) ga

Alignment of CILOs to Teaching and Assessment Strategies

g 981 9 alail) g asbeil) Ao aly (agdll g i jlaall) el alad il e dag) ga 2 gl
First: Alignment of Knowledge and Understanding CILOs

agdll 5 48 mall /5 8all cla A JEOSTIF IPE T BN
Knowledge and Understanding CILOs (da.’d\ K Assessment
Teaching Strategies
Strategies
a1 - | Describe the water cycle and its driving processes Interactive Examinations,
a2 - | Nustrate the different scientific facts, fundamental Iagctureg, gss:gnmentf, i
hydrogeologic terms, principles and techniques related Clscustsuc)jn ral presentations
to groundwater exploration and management ase study
a3 - | Recognize in details the occurrences, origin and
environmental problems associated with groundwater
movements in aquifer systems

2 o8N g G il Aadl) iy (A Al < jlgall) ) Rall abed cila j3a dag) ga (Ll
Second: Alignment of Intellectual Skills CILOs

Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
M atary AlKhirbash Assoc.Prof. Huda Al-Emad

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



Republic of Yemen

Ministry of Higher Education & Scientific

el Ay ggand)
alad) dial) g dlall alasl) 315

Research 5 P
Sana‘'a University e e
Facultyof Petroleum & Natural Resources Al 3 gall g J g 5l s
Agia Al) < jlgall /o Rall cila 3 palal) i) i) | s gl Al i)
Intellectual Skills CILOs aladl) 5 Assessment
Teaching Strategies Strategies
b1 - | Assess the concepts, principles, procedures, theorigs and || Discussion Essay test,
their interrelationships for interpreting hydrogeological [| Demonstration Assignments,
data from different rock environs and deep sedimentary || Brainstorm Oral
basi Problem solving | presentations.
asins.
b2 - | Recognize the significance of hydrogeology in solving
different economic, environmental, constructional and
water related problems.
¢ 98 g () L) il (Abaad g Aigral) il lgrall) sl alas s ja Aag ) ga IS
Third: Alignment of Professional and Practical Skills CILOs
Lleal) g Ligal) i jlgal) /8al) il j3a adacl) g addeil) Ladl o) | gl ) i)
Professional and Practical Skills CILOs Teaching Strategies Assessment
Strategies
c1- | Rate and solve problems related to groundwater || Self and independent Achievement
aquifer evaluation and management learning tests
c2- | Handel laboratory equipment and field samples in || Tutorials & practical Chart Drawing
appropriate manner, considering safety issues, classes,d practical exams
scientific ethics and accuracy during reporting case stuay, .
. R . Computer based teaching
aquifer characteristics in different environs
200 580 9 (ol doadi) iy (Z\.Alaﬂ &l gall) ) Rall alas Cla_iadag) ga slad)
Fourth: Alignment of Transferable (General) Skills CILOs
Rl s 3. adal) g addnil) Aadil ) | gl Al i)
Transferable (General) Skills CILOs Teaching Strategies Assessment
Strategies
d1- | Acquire the skills of working in groups according || Small group working Achievement
to responsibilities of each team member Student-led Seminars tests _
d2- | Employ recent communication technology, internet || Case Study Method Team working
and use of textbooks for collecting information and
prepare short essays about groundwater flow
regime and associated problems
Course Content J_ial) s sisa
Theoretical Aspect bl cilall &le g g4
KX alelad) b
AN an gl) /A M) e g gall e il cle g gal) e | Ay | ;;:”;?
Order Topic List / Units Sub Topics List Number | Contact JCIL(SM
of Weeks | Hours ( 5)
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1 Introduction \I;|Vydrolog|cal cycle . and 2 4 al a2
ater balance equation
9 Vadose/Unsaturated zone 9 4 a3 bl cl
flow
Types of Groundwate r
3 Aquifers and confining 1 2 a3blcl
layers
Groundwate_r geology and a2 a3 b1l
4 hydrogeological 1 2 b2 2 d1
environments
5 Aquifer compressibility, 1 2 a2a3bl
and Dupuit equation b2 c2 d1
6 Water Table and 1 2 a3 b2c2
Potentiometric Maps dl
Principles of groundwater
7 flow & Radial 1 9 a3 b2c2
groundwater flow to dl d2
Wells
8 Determination of Aquifer | Darcy law and its 9 4 a3 b2 clc2
Parameters application dld2
9 Groundwater/surface 1 9 a3 b2 c2
water interaction dld2
Groundwater
10 | quality(briefly) & 2 4 azfigz
Aquifers in Yemen
Adadl) clelud) 5 anla) 2
Number of Weeks /and Contact Hours Per Semester 14 28
Practical Aspect (if any) (S5 ) dlead e guda gl
. e cle Lad)
#i0 il / Gl /Alead) q ladll ad | Aladl) plal) iy jia g4,
Order Practical / Exercises/ Tutorials topics Number | Contact Course ILOs
of Weeks Hours
1 L 4.:\31.&\ 3)}..1“ ).sa\_xc 2 4 al
2 | m agdsal ajlall call ) gl JSi 2 4 blcl
3 " asslan g ngd Eladl da ol 2 4 b2 cl1c2dld2
4 | = adadlel) 2 4 b2 c2 d1 d2
5 = aSssond delglsl 1 2 b2 c2 d1 d2
6 poailal A gl e Gl 2 4 b2 c2 d1 d2
7 | Alere jlady adlia ol 2 4 bl b2 clc2dld2
Liladl) e laal) 5 gl Jlaa 13 26
Number of Weeks /and Contact Hours Per Semester
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Teaching Strategies aiaill 5 auleil) il i)
= [Interactive Lectures
= Discussion
=  Problem solving
= Case study,
= Computer based teaching
= Student-led Seminars

Tasks and Assignments <l g ddaliy)

’ ol gl /sl gy | Qo | G | eSS
No Assignments/ Tasks @956 | Mark | \week Due (ymbole)
1
] Total Score & ) I | |
Learning Assessment alzil) auds

) el 51 ] ‘ ] ) ) L ) i
ad ) H:\A.\S\ Adadis) axdil) £ gul 4a Al Lilga) da C;‘aL-éS (smel;:)

No. Assessment Tasks Week due Mark Proportion of

Final Assessment

1 | Lab Exercises Weekly 20 13.4% bl, b2, c1.c2

2 | Participation Weekly 10 6.7% ala2a3clc?

3 | Quizzes End of a topic 10 6.7% ala2a3clc2dl

4 | Mid-Term written exam Week 7 20 13.3% alaz, a3 bl b2,

5 | Final lab Exam Week 14 20 13.3% blb2, clc2

6 | Final Exam (theoretical) Week 16 70 46.6% all

Total AaaY! 150 100.00%

Learning Resources abdll jilas

Required Textbook(s) (s e 235 Y) i)l gl sall

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

2. Applied Hydrogeology by C. W. Fetter, Merrill (3ed) (1994)
References

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

2. Groundwater Hydrology by Herman Bouwer (1978).

3. Chow Maidmen Mays, 1998, Applied Hydrology, Mac Graw Hill, Usa.

4, Ll slianll JEaall jee daals Adndaill La o s g ouel) 1988 & dee a0 33,
Electronic Materials and Web Sites etc. <5 AN a8l sa g 459 Sy sladll
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| 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%.

- Ifthe 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 animposition 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.

(Hydrogeology skl La gl lue) Geosciences 4l gl a slall sgali s /and
£2021-2020 ;e alal

oliall Lia gl g 1 ke Aol

Course Plan (Syllabus): Hydrogeolo

Information about Faculty Member Responsible for the Course _Jiall Liu) ¢e cilaglaa

e J cuhdld) 5 gasall (s ) Aical) cile L)
e M Do Office Hours
d:'l'#‘ ('éJJ OM‘ slaia z\a.alA G\:MJ\ A;‘\Jj U.-.‘-‘:Y‘ SESEY) &L‘l-,l‘)"l\ e
Location &Telephone No. 770828128 el el vty g o s
39 SN & ) )
gdj)fr:ail o aalkebsi@yahoo.com

General information about the course _dall (& 4ale Cila glra
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Course Title

Hydrogeology

dad )y ) Rl
2 )30 AV
Course Code and Number GEQOS 335

Credit Hours 8aiall cilelad) e
3 Jodall Badiaall cile bl &) _palaa g.h& Skl e i ”Tot.al‘
Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 - - 3
1Al Juaidll g (6 ghaall
4 it 3¢ 3rd level, 1st semester

Study Lewel and Semester
S| pre-requisites ustell ABLad) citliall | PNR 111

.6 | co-requisite(<aay &) dalad) cldhid) | -

oA A ol oM el ) Bachelor of Geosciences -All Tracks

J7 Program (s) in which the course is offered BSc Environmental Science
BSc Geological Engineering

8 SR a5 AL English/Arabic

Language of teaching the course

Ba) S (e
9 - == O Faculty of Petroleum and Natural Resources
Location of teaching the course

Course Description u_iall cia g

This course aims to acquire the student general knowledge about groundwater occurrences, origin
and flow, interpretation of hydrogeologic conditions in different groundwater environs and
identification of important processes in water-rock and surface water — groundwater interactions. It
aims to give students a sound understanding of how water moves below the surface, including soil and
groundwater flow. The teaching focuses on a physical understanding of key processes in the hydrological
cycle that control the state and movement of water in the subsurface. The knowledge that is the basis for
addressing practical aspects such as: how to apply common and advanced techniques in hydrogeology, how
to solve practical problems and which tools can be used in each case.

Course Intended Learning Outcomes (CILOS) ,_dall alad cila s
After completing the course, the student will be able to: 10 Ao 1 B Ul (6% gy jBal) A 3 (e £ LgAY) 2y

Describe the water cycle and its driving processes -al

lMlustrate the different scientific facts, fundamental - a2
hydrogeologic terms, principles and techniques
related to groundwater exploration and management
Recognize in details the occurrences, origin and -a3
environmental problems associated with groundwater
movements in aquifer systems
Assess the concepts, principles, procedures, theories -bl
and their interrelationships  for interpreting
hydrogeological data from different rock environs and
deep sedimentary basins.
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Recognize the significance of hydrogeology In solving
different economic, environmental, constructional and
water related problems.

Rate and solve problems related to groundwater -cl
aquifer evaluation and management
Handel laboratory equipment and field samples in -c2

appropriate  manner, considering safety issues,
scientific ethics and accuracy during reporting aquifer
characteristics in different environs

Acquire the skills of working in groups according to -dl
responsibilities of each team member
Employ recent communication technology, internet - d2

and use of textbooks for collecting information and
prepare short essays about groundwater flow regime
and associated problems

Course Content _Jiall s gisa

Theoretical Aspect 4Bl e g gall 2,85 ddad

) & aa gl . ot . . alelad
pA (i ) e g gall) e S‘Mb‘ T e 54l W&J:“g‘ Aladl
Units ub fopics FEPYe ] con. H
) Hydrological cycle  and
2 | Vadose/Unsaturated zone flow week 3-4 4
3 Type_:s_of Groundwater Aquifers and Week 5 5
confining layers
4 Groundvvate!’ geolog_y and Week 6 2
hydrogeological environments
5 | Midterm exam Week 7 2
6 Aqwf(_ar compressibility, and Dupuit Week 8 5
equation
Water Table and Potentiometric
7 Week 9 2
Maps
Principles of groundwater flow &
8 | Radial groundwater flow to Wells Week 10 2
9 | Determination of Aquifer Parameters | Darcy law and its application | week11-12 4
10 _Ground\_/vate r/surface water Week 13 9
interaction
11 | Groundwater quality(briefly) & week 14-15 4
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12 | Final exam Week 16 2
Aladl) cile L) g aulul) dae

e T o 16 32

Number of Weeks /and Contact Hours Per Semester

Practical / Training/ Tutorials/ Exercises Aspects (slaad) cuilal) cile guaga 345 ddad

A O adl) / algeal) / Aand) Cile gua ga £ sl Ldadl) e L)
Order Practical/ Tutorials/ Exercises Aspects Week Due Cont. H
1 L] 4.\3\.&“ E‘)‘gﬂ\ )..4\.\9 1,2 4
2 | = Al Al cadll gl s Jsi) 34 4
3 | " asdansugd Olladl da opHla 5,6 4
4 |= Mid lab exam 7 2
5 [ = el 8 2
6 | = <S5 vl Jeligls 9 2
7 | ) dua bl e las 10,11 4
8 | = Alers iy adlia ojlas 12,13 4
11 | Final lab exam 14 2
ladl) clelud) g el (Alaa) 14 28
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies alxill g asail) cloa) fi)
= |nteractive Lectures
= Discussion
= Problem solving
= Case study,
=  Computer based teaching
= Student-led Seminars
Tasks and Assignments <<i) g Dadyy
l ]
e il sl /gl Sl p g5 | Ak At | B4 § g
No Assignments (A3 Mark | Week Due
1
Total Score 4a ) Jleal 15/150
10/ 100
Learning Assessment alaill a; ¢85
l ]
[ 2 | pa g bl | st (Boal)ega | ALl [ %l 0350 |
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No Assessment Method Week Due Mark | Proportion of Final
Assessment
1 | Lab Exercises Weekly 20 13.4%
2 | Participation Weekly 10 6.7%
3 | Quizzes End of a topic 10 6.7%
4 | Mid-Term written exam Week 7 20 13.3%
5 | Final lab Exam Week 14 20 13.3%
6 | Final Exam (theoretical) Week 16 70 46.6%
Total & saxall 150 100.00%

Learning Resources akill jilaa

Required Textbook(s) (s o8 3 Y) A aa) sal)

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

4. Applied Hydrogeology by C. W. Fetter, Merrill (3ed) (1994)
References

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

6. Groundwater Hydrology by Herman Bouwer (1978).

7. Chow Maidmen Mays, 1998, Applied Hydrology, Mac Graw Hill, Usa.

8. Lulelanll JUidall jae daals Agulaill L s s 3l (1988 .8 e ap (3L,
Electronic Materials and Web Sites etc. <5 i) a8l ga g 4359 ASIY) dladll

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%.

- Ifthe 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:
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-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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