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Course Specification of: Integrated Water Resources Management

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

. DAl aul sall Jaluaal AlalSial) 518y
) Course Title Integrated Water Resources Management
aad ;g ) 8al) Ja
2 Course Code and Number GEOS 465
Credit Hours 8aaizall 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 e A Jualll 5 ghnal 4™ level, 2" semester
Study Level and Semester
5| (Ec) sl Al cbliiall | e 6g 035 GEQS 462, GEOS 463
Pre-requisites (if any)
6 (@325 Of) Aabaal) cilllial) ]
’ Co-requisites (if any)
7 A Al o ) gl Bachelor of Geosciences -Hydrogeology Track
Program (s) in which the course is offered
8 SR QA English/Arabic
Language of teaching the course
Al yal) allas :
9 Study System Academic year of two semesters
Sall 4 ylSa
.14 el st 0 Faculty of Petroleum and Natural Resources
Location of teaching the course
DA cliial ga (g)xa and . | L)
11 Prepared by Dr. AlKhateeb Alkebsi reSl) qubadl) /a
Date of Approval

Course Description il diay
A 5aaYL R Cha Appnll 5 ) R ha
IWRM is a process which promotes the coordinated | a8, 4sles & slall 2 gal Alalsiall 3 )Y
development and management of water, land and related | o235 sluall 3039 ABudall pallll (5 gicua
resources, in order to maximize the resultant economic and | Ul Aass Bl dall 13 ) salls
social welfare in an equitable manner without compromising | SA Gus Make Ak Ao ldadl s Aslalty)
the sustainability of vital eco-systems Shadl gl L) pB) Aal i) 2

Course Intended Learning Outcomes (CILOs) JAall alad cils j3s

After completing the course, the student will be able to: A8 Ul () 685 (i gar y yRall dad 3 (pa £ LgAN) ny
10 e
al. | understand the principles of the hydrological cycle and -al
flow of water in natural and constructed
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environments, including quantitative estimates of the
water fluxes

a2. | describe how components of the water cycle are - a2
influenced by human activity
a3. | explain how flooding, catchment runoff and water a3.
storages are managed.
bl. |apply the water-balance equation to various -bl
hydrological problems in time and space

b2. | apply key technical methods (e.g. modelling, statistics, - b2
GIS) related to water and environmental.
cl. |[analyses hydrological data and municipal planning in -cl
order to evaluate water resource management in an
area

c2. | measure important components of the water cycle, -2
especially flow measurements in streams
d1. | conduct and write a report on the results obtained from -dl
an individual project
d2. | deal with the uncertainty and different orders of -d2
magnitude related to the measurements, data analysis
and modeling.

sl alail) il e aa ) jlal) alad il jia dag) 94

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

DAY (e 83 gealall aledl) iy i 7ol ol (1a 53 gualal) abadl) il Aa
(Course Intended Learning Outcomes) (Program Intended Learning Outcomes)

al | understand the principles of the hydrological cycle
and flow of water in natural and constructed
environments, including quantitative estimates of the
water fluxes

a2 | describe how components of the water cycle are || a2
influenced by human activity
a3. | explain how flooding, catchment runoff and water || A3
storages are managed.
bl |apply the water-balance equation to various|l g1
hydrological problems in time and space
b2 | apply key technical methods (e.g. modelling, statistics, || g2
GIS) related to water and environmental.

cl | analyses hydrological data and municipal planning in
order to evaluate water resource management in an|| C2
area
c2 | measure important components of the water cycle, || c3
especially flow measurements in streams
dl | conduct and write a report on the results obtained from|| pq
an individual project
d2 | deal with the uncertainty and different orders of || p3
magnitude related to the measurements, data analysis

Al
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Alignment of CILOs to Teaching and Assessment Strategies

s 58 g alall g anleil) o) s (agdll s i jlaall) 5 jRal) alas il e Al 3o Y gl
First: Alignment of Knowledge and Understanding CILOs

agdl) 5 48 aall /; jial) il 3 el g adatl) Toadl 3l | o sl) a3
Knowledge and Understanding CILOs Teaching Strategies Assessment
Strategies
al - | understand the principles of the hydrological cycle || Interactive Lectures | Examinations,
and flow of water in natural and constructed || Discussion Assignments,
environments, including quantitative estimates of || Case study Oral

the water fluxes presentations

a2 - | describe how components of the water cycle are
influenced by human activity

a3 - | explain how flooding, catchment runoff and water
storages are managed.

22 ) g (a0l Al laaly (A A1) < jlgall) o8al) alad Cila 3 dag) ga oLl
Second: Alignment of Intellectual Skills CILOs

AL A @ jlgall /o Rall cila i adaill g addil) Aiasil i) [ o o831 Al i)
Intellectual Skills CILOs Teaching Strategies Assessment
Strategies
b1 - | apply the water-balance equation to various || Discussion Essay test,
hydrological problems in time and space Demonstration Assignments,
b2 - |apply key technical methods (e.g. modelling, || Brain storm Oral
statistics, GIS) related to water and environmental. || Problem solving presentations.

s 95 g (i) ) faly (Al g Aigrall ol jlgeall) s Ral) alis s e dag ) ga I
Third: Alignment of Professional and Practical Skills CILOs

Aplanl) 5 Asigal gl /o ad) iy s3e alatl g aatl) Lol Al | o sill) a3l
Professional and Practical Skills CILOs Teaching Strategies Assessment
Strategies
c1- | analyses hydrological data and municipal planning || Computer based Achievement
in order to evaluate water resource management in || teaching tests
an area Tutorials & practical Chart Drawing
c2- | measure important components of the water cycle, || classes, practical exams
especially flow measurements in streams case study,

s 981 g (i) Al iy (Aalad) <l lgeall) il abed cila jia dag) ga slag)
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Fourth: Alignment of Transferable (General) Skills CILOs
Al cla i alail] g addail) Land) el | a g3l Al yiu)
Transferable (General) Skills CILOs Teaching Strategies Assessment
Strategies
d1- | conduct and write a report on the results obtained [ Small group working Achievement
from an individual project Student-led Seminars tests
qo- | deal with the uncertainty and different orders of || Case Study Method Team working
magnitude related to the measurements, data
analysis and modeling.
Course Content J_ial) s sisa
Theoretical Aspect Al culal) cle gl ga
e cleludl | L
a8 ) Cilan gl) fhii ) cle g gal) T i) e guan gal) el | Aaay | TS *3‘}’
Order Topic List / Units Sub Topics List Number | Contact JJCTIH_(SM
of Weeks | Hours ( )
the basic processes of the such as  precipitation,

1 water Cyc|e evaporation 1 2 al a2
the presence of soil water

2 and groundwater, and 2 4 a3 blcl
runoff.

including the presence of
recharge and discharge

3 Processes at the catchment areas, the influence of 5 4 a3 b1 cl
scale topography on runoff

formation, and flooding.
Influence of forestry,

4 agriculture, cities and dams 9 4 a2a3bl
on runoff and the water b2 c2 d1
cycle.

5 Water balance calculations 9 4 a2 a3 bl
for river basins and lakes. b2 c2 d1
Chemical and physical a3 b2 c2

6 ) 1 2
processes in lakes. dl

L : a3 b2 c2

7 Water planning in society 1 2 d1 d2

8 municipal plans for water 5 4 a3 b2clc2
supply and treatment dl d2

9 water resource management 1 5 a3 b2 c2
in Yemen dld2

ladl) clelad) g anlal) s
Number of Weeks /and Contact Hours Per Semester 14 28
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Practical Aspect (if any) (Caay ) lead) Cls guda gal)

EE'~

) i 8 / G tadll /Aglanl) o) el

Order Practical / Exercises/ Tutorials topics Number
of Weeks

Sile L)
adl) | bl e e e

Contact Course ILOs
Hours

= Describe and predict for a given water
resources system the main hydrological,
hydraulic chemical and biological processes
1 and how these processes are dynamically 3
linked with aquatic ecosystems as well as
with human activities such as land and water
use and pollution.

= Describe and explain the main concepts and
instruments for analyzing and influencing
formal and informal arrangements for water 3
quality management, including policies, laws
and institutions, and by adopting a historical
perspective

6 blcl

= Explain the key concepts for integrated,
multidisciplinary and interdisciplinary 3
analyses of aquatic ecosystems and describe
the challenges of such approaches;

6 b2 clc2dld2

= Describe concepts to determine the value of
water for various uses and users in (amongst
others) economic and ecological terms and 3
explain how these concepts can be used in
water resources planning at various spatial
and temporal scales

6 b2 c2 d1 d2

Lladl) cileludl g anba) Jlaa)
Number of Weeks /and Contact Hours Per Semester

12

24

Teaching Strategies alxill g aslail) ) s

= Interactive Lectures

= Discussion

=  Problem solving

= Case study,

= Computer based teaching
= Student-led Seminars

Tasks and Assignments <l g daiiy)
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No Assi nrﬁe nts/ Tasks (Jisw/‘w&; e e CILOs
9 T Mark | week Due (symbols)
1
] Total Score A A | | |
Learning Assessment alzil) auds
. ey . . . o Al A Al cla A
ad H:\A.\S\ adadil) axdil) £ gul aa Al Ayl Lo C;‘aL-éS (S
R ymbols)
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% ala2,a3,cl,c2
3 | Quizzes End of a topic 10 6.7% ala2a3dclc2dl
4 | Mid-Term written exam Week 8 20 13.3% alaz, a3 blb2,
5 | Final lab Exam Week 14 20 13.3% b1b2, clc2
6 | Final Exam (theoretical) Week 16 70 46.6% all
Total Ay 150 100.00%

Learning Resources akill jilaa

Required Textbook(s) (G & 435 Y) i)l gl sall

1. Karanth,K.R., 1993, Groundwater Assessment Development and Management, TATA

McGraw Hill, New Delhi, India

2. Todd D.K., 2005, Groundwater Hydrology, Wiley, USA.
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. L slanll JEsdll jee dads Aodnkaill b dan g ned) 1988 ¢ ales a0 (33LAN,
Electronic Materials and WeDb Sites etc. <3 AT a8l sa g 459 ASNT j3lad

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.
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3 Exam Attendance/Punctuality:
- According to the rules the student gets absent in the exam of the course.

4 Assighments & 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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Course Plan (Syllabus): Integrated Water Resources Management

General information about the course _dall (& 4ale Cila glaa

| SAL p) olrall Jalaal ALalSiall 3 1Y)
Course Title Integrated Water Resources Management
dad g R4l
2 )30 HA)
Course Code and Number GEOS 465
Credit Hours 8aaial) cielud) ey
3 Jodall Baaiaall cile bl <) _palaa g.hs Ol i [Egxy “TOt.alﬂ
Credit Hours Lecture | Practical | seminar/Tutorial | Training
2 1 - - 3
4 el ) Jualll g 5 el 4™ evel, 2" semester
Study Lewel and Semester
S| Pre-requisites Jtell AL citliall | GEOS 335, GEOS 462, GEOS 463
.6 | co-requisite(<aay &) dalaall cldhiall |
7 2l A gy o) el Bachelor of Geosciences -Hydrogeology Track
Program (s) in which the course is offered
8 sAall (ki Al English/Arabic
Language of teaching the course
9 A Gt Gl Faculty of Petroleum and Natural Resources
Location of teaching the course

Course Description ,Ad) dia g
IWRM is a process which promotes the coordinated | &, 4de A slall ) sal ALalSiall 513)
development and management of water, land and related | Q231 slaall Blaly Aludal) Apalill (5 giua
resources, in order to maximize the resultant economic and ‘-:‘“[U‘ “ﬂw eah-d “M\ @i 3 ,Aft 9
social welfare in an equitable manner without compromising [ A Gsdde “-‘:{Jkg“-*"%?‘{wjaﬂﬂ‘ﬂ
the sustainability of vital eco-systems Sl Al Al alll) Aol i

Course Intended Learning Outcomes (CILOS) Jiall abd cila A

After completing the course, the student will be able to: iUl ¢ 585 g Ral) Anad 3 (e £ LgaN) ny
:O‘ "-‘G \J-\G
understand the principles of the hydrological cycle and flow of -al
water in natural and constructed environments, including
quantitative estimates of the water fluxes
describe how components of the water cycle are influenced by - a2
human activity
explain how flooding, catchment runoff and water storages are -a3
managed.
apply the water-balance equation to various hydrological problems -bl
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

in time and space
apply key technical methods (e.g. modelling, statistics, GIS) - b2
related to water and environmental.
analyses hydrological data and municipal planning In order to -cl
evaluate water resource management in an area
measure important components of the water cycle, especially flow -c2
measurements in streams
conduct and write a report on the results obtained from an -dl
individual project
deal with the uncertainty and different orders of magnitude related - d2
to the measurements, data analysis and modeling.
Course Content __iall (5 sisa
Theoretical Aspect 4B cie g gall 2,85 dad
i il aa gl S aen an s . e lad)
e (sl o Habtom | vt |
Units ub 1opIcs ! Con.H
_ such as precipitation,
1 | the basic processes of the water cycle | evaporation week 1 2
the presence of soil water and
2 | groundwater, and Week 2-3 4
runoff.
including the presence of
recharge and discharge areas,
3 | Processes at the catchment scale the influence of topography on Week 4-5 4
runoff formation, and flooding.
Influence of forestry, agriculture,
4 | cities and dams on runoff and the Week 6-7 4
water cycle.
5 | Mid term exam Week 8 2
g | Water balance calculations for river Week 9-10 4
basins and lakes.
7 Chemical and physical processes in Week 11 5
lakes.
8 | Water planning in society Week 12 2
9 municipal plans for water supply and Week 13-14 4
treatment
10 water resource management in week 15 2
Yemen
12 | Final exam Week 16 2
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Number of Weeks /and Contact Hours Per Semester

Practical / Training/ Tutorials/ Exercises Aspects (sl cilall e g ga 1% i

& Cnal) / algeal) [ daad) Cile gua ga £ sl el e L)

Order Practical/ Tutorials/ Exercises Aspects Week Due Cont.H

= Describe and predict for a given water resources system the
main hydrological, hydraulic chemical and biological processes

1 and how these processes are dynamically linked with aquatic week 1-3 6
ecosystems as well as with human activities such as land and
water use and pollution.

Describe and explain the main concepts and instruments for

analyzing and influencing formal and informal arrangements for

2 | water quality management, including policies, laws and Week 4-6 6
institutions, and by adopting a historical perspective

3 | Mid lab exam Week 7 2
Explain the key concepts for integrated, multidisciplinary and

4 | interdisciplinary analyses of aquatic ecosystems and describe the week 8-10 6
challenges of such approaches;
Describe concepts to determine the value of water for various uses
and users in (amongst others) economic and ecological terms and

5 . . week 11-13 6
explain how these concepts can be used in water resources
planning at various spatial and temporal scales

11 | Final lab exam Week 14 2

Number of Weeks /and Contact Hours Per Semester

Teaching Strategies il g asbeil) ciloa) i)
= |nteractive Lectures
= Discussion
= Problem solving
= Case study,
= Computer based teaching
=  Student-led Seminars

Tasks and Assignments <idsal) g dalisy)

p al gl /aaalsil) Gl g gd | A A 343l £ gl
No Assignments (9453 ) Mark | Week Due
1
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Total Score 4a ) Jleal 15/150
10/ 100
Learning Assessment alaill a; ¢85
[ ]
o o g8l Gl mgill (8 suil)e g0 | Aal P%‘="'“T“'u ‘ ‘}’JF’S ‘ |
No Assessment Method Week Due Mark m%':éggnfemm
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 8 20 13.3%
5 | Final lab Exam Week 14 20 13.3%
6 | Final Exam (theoretical) Week 16 70 46.6%
Total g saxall 150 100.00%

Learning Resources akill jilaa

Required Textbook(s) ((as e 235Y) L Al gl sall

3. Karanth,K.R., 1993, Groundwater Assessment Development and Management, TATA

McGraw Hill, New Delhi, India

4. Todd D.K., 2005, Groundwater Hydrology, Wiley, USA.
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. Ludelianll lisdl jee daals dadnkaill b o s g yugl) 1988 ¢ dee a0 3O,
Electronic Materials and Web Sites efc. ST a8 sa g 48 9 AT _3ladl]

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 Assighments & Projects:
- Papers survey or projects should be submitted by the time detriment by the professor.
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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.
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