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53 Course Specification of Irrigation Engineering

I. Course Identification and General Information:
1 | Course Title: Irrigation Engineering
2 | Course Code & Number: CE 312
C.H
: TOTAL
3 Credit hours: Th. Tu. Pr. Tr.
2 2 -- 3
Study level/ semester at which this
4 _ 4™ evel/2" semester
course is offered:
5 | Pre —requisite (if any): Fluid mechanics- Hydraulic- Irrigation
6 | Co—requisite (if any): Hydrology
o Program (s) in which the course is Civil Engineering
offered:
9 | Language of teaching the course: English+ Arabic
10 | Location of teaching the course: Classes and Lecture room
11 | Prepared By: Ass. Prof. Dr.. Sharafaddin A. A. Saleh
12 | Date of Approval Partially in 2014
1. Course Description:
This course aims to introduce knowledge and skills into the students namely the principles and
basics of plant water requirement calculation and design of irrigation systems and irrigation
network for the purpose of irrigation and applied design methods for traditional and modern
irrigation systems.
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I11. Course Intended learning outcomes (CILOs) of | References
the course PILOs

a.l | Explain the principals and functions of irrigation structures. Al

a2 Recggniz_e the pr_inciples of design techniques related to Irrigation A3
Engineering subject.
Show the role of the professional engineer in society, including

a3 safety, environmental issues, cultural heritage and traditional A4
practices related to Irrigation Engineering subject

b1 Demonstrate competence in identifying, defining and solving 81

Irrigation systems problems

b2 Choose appropriate mathematical and computer-based methods for B2
analyzing irrigation systems networks problems

b3 !I)emonst_rate proficiency in_ the e\_/aluatio_n and_ integra_ltion of B3
information and processes irrigation Engineering subject works.

ba Consider the economic, social, and environmental issues as well as B4
management in design of irrigation systems networks elements

o1 Design an irrigation systems networks, component, and process o
meeting codes, standards.

2 Investigate desired needs to solve irrigation systems networks 2

problems.

Apply engineering techniques, modern tools, and software packages

c.3 | related to irrigation systems networks design and construction C3
practical works.
Communicate effectively using written, oral and graphical skills to

d.1 | clarify to irrigation systems networks design and construction D1
practical works.

4.2 Work independentl_y ar_\d ina t(_eam \_/vith rea}lization of the importance D3
of leadership of Irrigation Engineering subject group work.

d3 Commit professional and ethical responsibility in conducting work D4
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(A) Alignment Course Intended Learning Outcomes of Knowledge and Understanding
to Teaching Strategies and Assessment Strategies:

Course Intended Learning Outcomes

Teaching strategies

Assessment Strategies

al. Explain the principals and
functions of irrigation structures,

Lecture

Multimedia
Presentations

Tutorial, student's
participation, Reading,
and Assignment

Written Assignment-student
Presentations- and short
exam (quizzes)

a2- Recognize the principles of
design techniques related to
Irrigation Engineering subject.

Lecture

Multimedia
Presentations

Tutorial, student's
participation, Reading,
and assessment

Written assignment and
short exam (quizzes)

a3- Show the role of the professional
engineer in society, including safety,
environmental issues, cultural
heritage and traditional practices
related to Irrigation Engineering
subject

Lecture
Multimedia
Presentations
Tutorial

Reading

Individual projects

Problem set- Written
exam- Written
assignment- individual
and group assignment
project-

Written short exam
(quizzes)

(B) Alignment Course Intended Learning Outcomes of Intellectual Skills to Teaching
Strategies and Assessment Strategies:

Course Intended Learning Outcomes

Teaching strategies

Assessment Strategies

b1- Demonstrate competence in

systems problems

identifying, defining and solving Irrigation

Lecture

Tutorial & Reading
Individual project for
small group

Problem set — Assignment
Participation- Written
exam

b2- Choose appropriate mathematical and
computer-based methods for analyzing
irrigation systems networks problems

Lecture

Tutorial & Reading
Individual project for
small group

Problem set — Assignment
Participation, project and
Written exam

Prepared by  Head of Department
Dr. Abdulkareem
Yahya Al khattabi

Quality Assurance Unit
Ass. Prof. Dr. Mohammad

Algorafi

Dean of the Faculty
Prof. Dr. Mohammed
AL-Bukhaiti

Academic Development
Center & Quality Assurance
Ass. Prof. Dr.

Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al-Qassim Mohammed Abbas



University of Sana’a
Faculty of Engineering

b3- Demonstrate proficiency in the
evaluation and integration of information
and processes irrigation Engineering
subject works.

Lecture

Tutorial & Reading
Individual project for
small group

Problem set — Assignment
Participation, project and
Written exam

b4- Consider the economic, social, and
environmental issues as well as
management in design of irrigation
systems networks elements

Lecture

Tutorial & Reading
Individual project for
small group

Problem set — Assignment
Participation, project and
Written exam

C Alignment Course Intended Learning Outcomes of Professional and Practical Skills
to Teaching Strategies and Assessment Strategies:

Course Intended Learning
Outcomes

Teaching strategies

Assessment Strategies

cl- Design the irrigation systems
networks, component, and process
meeting codes,

Lecture

Tutorial & Reading
Individual project for
small group

Problem set — Assignment
Participation, project, and
Written exam

c2. Recognize standards desired
needs to solve irrigation systems
networks problems.

Lecture

Tutorial & Reading
Individual project for
small group

Problem set — Assignment
Participation, project, and
Written exam

c.3- Apply engineering techniques,
modern tools, and software
packages related to irrigation
systems networks design and
construction practical works.

Lecture

Tutorial & Reading
Individual project for
small group

Problem set — Assignment
Participation, project, and
Written exam

(D) Alignment Course Intended Learning Outcomes of Transferable Skills to
Teaching Strategies and Assessment Strategies:

Course Intended Learning Outcomes

Teaching strategies

Assessment Strategies

d1- Communicate effectively using
written, oral and graphical skills to
clarify irrigation systems networks
design and construction works

Lectures for small group
Tutorials & Reading
Interactive class
Discussion

Assignment, Student
presentation,
Participation- Individual
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Exercises and homework | and group assignment
Problem set — assignment | project
and students' presentation

Lectures for small group

. . Tutorials & Readin Assignment, Student
d2- Work independently and in a . g g .
. N Interactive class presentation,
team with realization of the . ) . ..
Discussion Participation- Individual

importance of leadership of Irrigation

) ) ) Exercises and homework | and group assignment
Engineering subject group work. group g

Problem set — assignment | project
and students' presentation

Assignment,
presentation,
Participation and group
assignment (project)

Lectures for small group
Discussion assignment
and student's presentation

d3- Commit professional and ethical
responsibility in conducting work

IV. Course Content:
A — Theoretical Aspect:
Learnin Number contact
Order | Units/Topics List g Sub Topics List of
Outcomes hours
Weeks
Introduction for .
o Introduction for
Irrigation irrigation engineerin
1 engineering and al, a3 ,b2, b3 g. . g g 1 2
L and irrigation systems
irrigation systems
and network
and network
. al, a2,bl, b2 .
Water soil and plant 7 | Water soil and plant
2 relation i b3, 1, 2, relation i L 2
di,d2
Evapotranspiration | al,a2,bl, b2, | Evapotranspiration and
3 and plant water b3, b4, cl, | plant water 1 2
requirements c2,d1,d2 requirements
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chzltzl:lzet:ir:;?naéﬁz al, a2,bl, b2, | Calculate irrigation
4 _q_ i b3, b4, c1, | water requirements and 1 2
and irrigation o .
i c2,d1,d2 irrigation scheduling
scheduling
. al, a2,bl, b2, | Basin irrigation, strip
5 - Ei?g;tﬁz?rl]ods b3,b4, c1, | irrigation, and Farrow 3 6
g c2,d1,d2 irrigation
L al, a2, ,bl, | Sprinkler irrigation and
M e
6 Od:zt:g:iatlon b2, b3, b4, | localized irrigation 4 8
c2, ¢c3,d1,d2 | (drip irrigation)
Environmental Environmental Impact
y Impact Assessment | al, a2, bl, | Assessment (EIA) for 1 )
(EIA) for irrigation | b2, b3, d1, d2 | irrigation systems
systems networks " networks "
Irrigation project to S; ,ba32 Ei Select location and
8 design irrigation ' 7' | design the irrigation 2 4
cl, c2, d1,d2,
networks 43 system network
Number of Weeks /and Units Per Semester 14 28

b - Tutorial Aspect:

. Number | contact Learning
Order Tasks/ Experiments of Weeks | hours OUtcomes
1 Assignments to calculate the 1 5 al, a3,b1,b2, b3, b4,
evapotranspiration cl, c2,d1,d2
) A35|_gnments to ca_ICl_JIatc_e the water al, a3,b1.b2, b3, bé.
requirements and irrigation 1 2
. cl, c2,d1,d2
scheduling
3 Assignments to design and applied 1 5 al, a3,bl,b2, b3, b4,
basin irrigation cl, c2,d1,d2
4 Assignments to design and applied 1 5 al, a3,bl,b2, b3, b4,
strip irrigation cl, c2,dl1,d2
5 Assignments to design and applied 9 4 al, a3,bl,b2, b3, b4,
farrow irrigation cl, c2,d1,d2
6 Assignments to design and applied 2 4 al, a3,b1,b2, b3, b4,
sprinkler irrigation cl, c2,d1,d2
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7 Assignments to design and applied 3 5 al, a3,bl,b2, b3, b4,
drip irrigation cl, c2,d1,d2
Environmental Impact Assessment

8 (EIA) for irrigation systems 1 2 al, a2, b3, b4, d1, d2
networks

9 Project design and applying suitable 5 4 al, a2, a3, bl, b2,
irrigation method group work b3, b4,

Number of Weeks /and Units Per Semester 14 28

V. Teaching strategies of the course:

assignment and students' presentation.

Lecture, Tutorial, student's participation, Reading, and assessment, Presentations,
Multimedia Presentations, Reading and discussion, Field visit, and small Individual project
Lectures for small group, Tutorials & Reading, Interactive class Discussion, Exercises and

V1. Assignments:
. Aligned Week

No Assignments CILOs(symbols) Due Mark

1 Assignments to calculate the al, a3,bl1,b2,b3,b4, ) 1
evapotranspiration c2, c3,d1,d2

) Assignments to calculate the water al, a3,b1,b2, b3,b4, 3 1
requirements and irrigation scheduling c2,c3,d1,d2

3 Assignments to design and applied basin al, a3,bl,b2, b3,b4, 4 1
irrigation c2, c3,d1,d2

4 Assignments to design and applied strip al, a3,bl1,b2, b3,b4, 5 1
irrigation c2, c3,d1,d2
Assignments to design and applied farrow al, a3,bl,b2, b3,b4,

5. .~ 6,7 2
irrigation c2, c3,d1,d2
Assignments to design and applied sprinkler | al, a3,b1,b2, b3,b4,

6 |. . . 8,9 2
irrigation c2, c3,d1,d2
Assignments to design and applied drip al, a3,bl,b2, b3,b4,

N 10,11 2
irrigation c2, c3,d1,d2

3 Project design and applying suitable al, a3,bl,b2,b3,b4 c1, | 12,13, )
irrigation method as group work c2,d1,d2,d3 14
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V1. Schedule of Assessment Tasks for Students During the Semester:
Week Proportion Aligned Course
No. Assessment Method Mark | of Final Learning
Due
Assessment Outcomes
Written assignment and
1 : 2-11] 12 8% al,a2,a3,b1,b2,b3,b4,d1,d2
quizzes
2 Mid-term exam. ™ | 225 15% al,a2,a3,b1,b2,b3,b4,d1,d2
3 Practical Exam, reports and 120 | 105 204 al,a2,a3,bl1,b2,b3,b4,
attendance di,d2
4 Final-exam. 15 | 105 70% al,a2,23,01,02,03,b4,
di,d2
Sum 150 100%

VIIl. Learning Resources:

e Written in the following order: (Author - Year of publication — Title — Edition — Place
of publication — Publisher).
1- Required Textbook(s) ( maximum two ).
2 edig)) ananaill g Jayadill " (i puall 5 5l 03 20006 A 5 Sl 4 ae 358 a0 1
22000 Ol — @y — dpmaladl il ) iy - jeas — 4 Sl daala — Al 448
2003 Zuigh 408 — claia daala " (5l duaia &l jualae " <2003 salk eacad 3 2
Essential References.
2 edig)) apanaill g Jayadill " (o puall 5 g 5 A0S 20006 A 5 Sl 4l ae (358 a0 1
2000 ol — @y — dpmaladl il ) iy - jeas — 4 Sl daala — Al 448
s — Aol ) 3l K o alill daals Marealll Sl (511" 2001 (s Ais desa 22
2001
Aadigh A oAl daala " peall 5 (5l Adia L dadia" ((2004) pdle (pall el deas > 3
2004 ras—
2003 duaigh 43S — claiia daals " (ol duaia Ol pualae " <2003 alb deacada > 4
Electronic Materials and Web Sites etc.

N
1

w
1
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IX. Course Policies:

Class Attendance:

1 | The students should have more than 75 % of attendance according to rules and
regulations of the faculty.

Tardy:

2 | The students should respect the timing of attending the lectures. They should attend
within 10 minutes from starting of the lecture.

Exam Attendance/Punctuality:

3 | The student should attend the exam on time. The punctuality should be implemented
according to rules and regulations of the faculty for mid-term exam and final exam.
Assignments & Projects:

4 | The assignment is given to the students after each chapter, the student has to submit all
the assignments for checking on time.

Cheating:

If any cheating occurred during the examination, the student is not allowed to continue
and he has to face the examination committee for investigation and punishment according
to the faculty rules

Plagiarism:

6 | The student will be terminated from the Faculty, if one student attends the exam on
another behalf according to the policy, rules and regulations of the university.

Other policies:

- All the teaching materials should be kept out the examination hall.

- The mobile phone is not allowed.

- There should be a respect between the student and his teacher.

Reviewed By | Vice Dean for Academic Affairs and Post Graduate Studies
Dr. Tarek A. Barakat

Dr. Mohammad Algorafi

Deputy Rector for Academic Affairs Dr. Ibrahim AlMutaa
Dr. Ahmed mujahed

Dr. Munaser Alsubri
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Template for Course Plan (Syllabus)

I. Information about Faculty Member Responsible for the Course:

N of Facult Dr. sharafaddin A. A. .
ame y Office Hours
Member Saleh
Location& Telephone +967,777665575 sat | sun | mon | Tue web | Thu
No. College of Eng. SU
E-mail Sharaf1960s@gmail.com || 2 2

1. Course Identification and General Information:

1- | Course Title: Irrigation Engineering
2- | Course Number & Code: CE 312
CH
Th Tota
3- Credit hours: Tu. Pr. Tr. I
2 2 3
4 Study level/year at which this course is 4 Level /2 semester
offered:
5- | Pre —requisite (if any): Fluid Mechanics- Hydraulic- Irrigation
6- | Co —requisite (if any): Hydrology
7- | Program (s) in which the course is offered | Civil Engineering
8- | Language of teaching the course: English+ Arabic
9- | System of Study: Classes and Lecture room
10- | Mode of delivery:
11- | Location of teaching the course:
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I11. Course Description:

This course aims to introduce knowledge and skills into the students namely the
principles and basics of plant water requirement calculation and design of irrigation
systems and irrigation network for the purpose of irrigation and applied design methods
for traditional and modern irrigation systems.

V. Intended learning outcomes (ILOs) of the course:

° Brief summary of the knowledge or skill the course is intended to develop:
a.l  Explain the principals and functions of irrigation structures.
a.2  Recognize the principles of design techniques related to Irrigation Engineering
subject.
a.3  Show the role of the professional engineer in society, including safety,
environmental issues, cultural heritage and traditional practices related to Irrigation
Engineering subject A4
b.1  Demonstrate competence in identifying, defining and solving Irrigation systems
problems
b.2  Choose appropriate mathematical and computer-based methods for analyzing
irrigation systems networks problems
b.3  Demonstrate proficiency in the evaluation and integration of information and
processes irrigation Engineering subject works.
b.4  Consider the economic, social, and environmental issues as well as management
in design of irrigation systems networks elements
c.l Design an irrigation systems networks, component, and process meeting codes,
standards
c.2 Investigate desired needs to solve irrigation systems networks problems.
c.3 Apply engineering techniques, modern tools, and software packages related to
irrigation systems networks design and construction practical works.
d.1  Communicate effectively using written, oral and graphical skills to clarify to
irrigation systems networks design and construction practical works.
d.2  Work independently and in a team with realization of the importance of
leadership of Irrigation Engineering subject group work.
d.3  Commit to professional and ethical responsibility in conducting work
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V.Course Content:
° Distribution of Semester Weekly Plan Of course Topics/Items and Activities.
A — Theoretical Aspect:
i . Contact
Order Topics List Week Due
Hours
Introduction for . S
o . Introduction for irrigation
irrigation engineering o L
1 o engineering and irrigation 1 2
and irrigation systems
systems and network
and network
Water soil and plant : .
2 . P Water soil and plant relation 2 2
relation
3 Evapotranspiration and Evapotranspiration and plant 3 )
plant water requirements water requirements
Calculate irrigation water Calculate irrigation water
4 requirements and requirements and irrigation 4 2
irrigation scheduling scheduling
. o Basin irrigation, stri
Traditional irrigation o g P
5 irrigation, and Farrow 57 6
methods N
irrigation
6 Midterm Exam 8 2
o Sprinkler irrigation and
Modern irrigation A .
7 g localized irrigation (drip 9,10,11,12 8
methods o
irrigation)
Environmental Impact .
Assessment (EIA) for Environmental Impact
8 o Assessment (EIA) for 13 2
irrigation systems o .
N irrigation systems networks
networks
Irrigation project to . .
g_ . p_ J i Select location and design the
9 design irrigation . 14,15 4
irrigation system network
networks
10 Final Exam 16 32
Number of Weeks /and Units Per Semester 16 32
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b - Tutorial Aspect:
Week Contact
Ord Topics List
rder opics Lis Due Hours
1 Assignments to calculate the evapotranspiration 1 4
) Assignments to calculate the water requirements and ) )
irrigation scheduling
3 Assignments to design and applied basin irrigation 3 2
4 Assignments to design and applied strip irrigation 4 2
5 Assignments to design and applied farrow irrigation 5,6 4
6 Assignments to design and applied sprinkler irrigation 7,8 4
7 Assignments to design and applied drip irrigation 9,10,11 6
8 Environmental Impact Assessment (EIA) for irrigation 12 5
systems networks
9 Project design and applying suitable irrigation method 13.14 4
group work
Number of Weeks /and Units Per Semester 14 28
VI. Teaching strategies of the course:
Lecture, Tutorial, student's participation, Reading, and assessment, Presentations,
Multimedia Presentations, Reading and discussion, Field visit, and small Individual project
Lectures for small group, Tutorials & Reading, Interactive class Discussion Exercises and
assignment and student's presentation.

Prepared by  Head of Department Quality Assurance Unit Dean of the Faculty Academic Development
Dr. Abdulkareem Ass. Prof. Dr. Mohammad Prof. Dr. Mohammed Center & Quality Assurance
Yahya Al khattabi Algorafi AL-Bukhaiti Ass. Prof. Dr.
Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al-Qassim Mohammed Abbas

14.



University of Sana’a
Faculty of Engineering

VII. Assignments:
. Aligned Week
N A Mark
0 ssignments CILOs(symbols) Due ar
Assignments to calculate the al, a3,bl,b2, c2, c3,
1 . 2 1
evapotranspiration di,d2
) Assignments to calculate the water al, a3,bl,b2, c2, c3, 3 1
requirements and irrigation scheduling d1,d2
Assignments to design and applied basin al, a3,bl,b2, c2, c3,
3 |, 4 1
irrigation di,d2
Assignments to design and applied strip al, a3,bl,b2, b3, c1,
4 L 5 1
irrigation c2,d1,d2
Assignments to design and applied farrow | al, a3,b1,b2, b3, c1,
5 .~ 6,7 2
irrigation c2,d1,d2
6 Assignments to design and applied al, a3,bl,b2, b3,c1, 8.9 )
sprinkler irrigation c2,d1,d2 ’
Assignments to design and applied drip al, a3,b1,b2, b3, cl,
7 0., 10,11 2
irrigation c2,d1,d2
g Project design and applying suitable al, a3,b1,b2,b3,b4 12,13, )
irrigation method group work cl, c2,d1,d2,d3 14
VII. Schedule of Assessment Tasks for Students During the Semester:
Week Proportion Aligned Course
No. Assessment Method Mark of Final Learning
Due
Assessment Outcomes
Written assignment and
1 . 2-11 12 8% al,a2,a3,bl,b1,b2,d1,d2
quizzes
2 | Mid-term exam. 7t 22.5 15% al,a2,a3,b1,b2,b3,d1,d2
g | Practical Exam, reportsand 1,0 | 155 7% | al,a2:a3,b1,b2,3,d1,d2
attendance
4 | Final-exam. 15" 105 70% al,a2,a3,bl,b2,b3,d1,d2
Sum 150 100%
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X. Learning Resources:
Written in the following order: (Author - Year of publication — Title — Edition — Place of
publication — Publisher).
1- Required Textbook(s) (maximum two ).
2003 _ala s ada 2 ialae) — o )l duaia &l jualaa ;) jiall QLS
2006 (a5 Sl A ae 355 o) (eudigl) araaill g daadill M G peall 5 5 ) GlKE) (o)

(2006) _x A& 34 anidll de desa B\
(1996) s 2ana 0 panatl) Slanisl gﬁ)n

2- Essential References.

2003 )ﬂ.b daas 4 2 calae) — L.,S_)M FIVRRTY Gl yuialaa ;J)Ld\ |
2006 Al Sl A ae (55 )8 3 ((peighl apenatll g adadill " o paall 5 (5 1) GISE) (e 6l 3
3- Electronic Materials and Web Sites etc.
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XI. Course Policies:

Class Attendance:

1 | The students should have more than 75 % of attendance according to rules and
regulations of the faculty.

Tardy:

2 | The students should respect the timing of attending the lectures. They should attend
within 10 minutes from starting of the lecture.

Exam Attendance/Punctuality:

3 | The student should attend the exam on time. The punctuality should be implemented
according to rules and regulations of the faculty for mid-term exam and final exam.
Assignments & Projects:

4 | The assignment is given to the students after each chapter, the student has to submit all
the assignments for checking on time.

Cheating:

If any cheating occurred during the examination, the student is not allowed to continue
and he has to face the examination committee for investigation and punishment according
to the faculty rules

Plagiarism:

6 | The student will be terminated from the Faculty, if one student attends the exam on
another behalf according to the policy, rules and regulations of the university.

Other policies:

- All the teaching materials should be kept out the examination hall.

7 . .
- The mobile phone is not allowed.
- There should be a respect between the student and his teacher.
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