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"COURSE PORTFOLIO"

Module Information
A al) Balal) cila glaa

Module Title WATER RESOURCES MANAGEMENT Module Delivery
Module Type Core Theory
Module Code QWRE 3256 O Lecture
ECTS Credits 0 Lab
O Tutorial
SWL (hr/sem
( ) 75 O Practical
O Seminar
Module Level 4 Semester | 1
Department Watelg Resources College College of Engineering
ngineering
Module Leader | E-mail
Module Leader’s Acad. Title | Professor | Module Leader’s Qualification | Ph.D.
Module Tutor | Name (if available) | e-mail | E-mail



http://www.google.com/

Peer Reviewer Name Name e-mail | E-mail

Scientific Committee
Approval Date

01/06/2023 | Version Number 1.0

Student Workload (SWL): Structured SWL (h/w) (Two contact hours of lectures) +

Unstructured SWL (h/w) .

Student Workload (SWL)
Gl sl all Jeall

Structured SWL (h/sem) 30 Structured SWL (h/w) 5

Jadl) JOA lUall adasial) ol Al Jaal) L sansl alldall aditiall 5l Jaal)
Unstructured SWL (h/sem) 45 Unstructured SWL (h/w) 3

Jomill J3A QL pLaiidl) e gl 30 Jaal L sl LI 50 e ) Jaa

Total SWL (h/sem)
Juaill V& Callall Y ol al) Jesl

75

Relation with other Modules:-

Relation with other Modules
¢ AY Al jal) 3) gall ae A8lal)

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

400L5 Y by simall g alail) il 5 Al )l 3okl Calaad

COURSE DESCRIPTION:

This course focuses on the Concepts and definitions:- Integrated water resources
management, water cycle, and characteristics of water. Water Resources Development:-
Planning, Design, Construction, and Operation and Maintenance. Storm Water Management:-
Water quality and quantity issues, Structural and nonstructural control. The water balance as
a result of human interference. Water allocation principles. Water allocation principles :-
Balancing demand and supply. Water Demand:- Urban water demand, Agricultural water
demand, and Environmental water requirements. Water Resources System Analysis:- Benefit
cost analysis, System analysis, Decision maker Requirements:- Problem Definition, Model
Construction, Model Validation, Model Solution, Solution Appropriateness, and Results
Implementation.

Module Aims

Aol all 3oLl Calaal

The goal of this course is to develop basic skills and knowledge to raise issues associated with
the planning and management of water resources taking into account sustainability,
economic, environmental and social issues and to provide techniques to assist in the rational
planning and management of these water resources, and introduce the concepts of
urbanization and its impact on the natural water cycle. The student is exposed to the design
aspects of storm water drainage systems.

Module Learning
Outcomes

At the completion of the course, students are expected to be able to:

Define the principles of water resource management. 1.

Identify the challenges confronting water resources management. 2.

Identify basic components to characterize the quantitative and qualitative 3.




nature of a water resources system.

Identify and analyze actors and decision making processes related to water 4,

) all Balall aladl) s Haa management.
Describe the principle of economic method to manage water resources 5.

Describe the various components of storm water management. 6.

Describe concepts to determine the value of water for various uses and 7.

users in (amongst others) economic and explain how these concepts can be used in
water resources planning.

Describe major steps in the participatory and integrated water resources 8.
planning process.
explain how the changing balance over time in water availability, demand 9.

for water and value of water informs (and has been informed by) the history of
development, institutional arrangements, policy and management

Explain and have a critical appreciation of gender, poverty and power, 10.
community participation and their implications for water resources development.
Explain the theoretical underpinnings and key principles of sustainable 11.
development and its application to water resources.

Understand key directions in water resource management for sustainable 12.
agriculture.

Understand the system behaviors and know how to apply the various 13.

simulation and optimization techniques to resolves the various socio-technical
aspects of water resources systems.

Demonstrate familiarity with a range of water resource management issues, 14.
including origins, impacts and management interventions in both rural and urban
settings.

Understand the complex interplay between people, climate, land, water and 15.
economic development in water resource management.

Understand how economic principles can inform planning and allocation of 16.
water resources.

Analyze and quantify multiples uses of water for: agriculture, hydropower, 17.
domestic, environment and other uses.

Appreciate the relationship between raw data and the interpretations that 18.
stem from it, and how a lack of knowledge or uncertain knowledge influences
resource management decision-making.

Integrate information from a range of disciplines into a comprehensive 19.
picture of a water resource management issue.

Evaluate alternative water management strategies by applying multi-criteria 20.
analysis.

Design storm water drainage systems 21.

Develop a sound understanding of the principles and issues relating to water 22.
planning and management.

Apply water accounting techniques as a quick method for assessing water 23.
resources, water use, and water productivity in a river basin context.

Apply the skill in solving problems facing water resource management. 24,
Apply principles of risk assessment in relation to water planning. 25.
Communicate effectively both orally and in writing, the nature of, and 26.

solution to, water resources management issues and problems.

Indicative Contents Indicative content includes the following.

il Y1 il ginal - "Basics of Water Resources” Edited Pieter van der Zaag, UNESCO-IHE Delft &
i j i University of Zimbabwe.




Edited by - WATER RESOURCES SYSTEMS PLANNING AND MANAGEMENT,
Karen Hussey, and R. Quentin Grafton Publisher: Cambridge University Press, 2011.

- Land and Water Resources Management Plan, By Douglas County, WI

Learning and Teaching Resources
WJﬂ\J fd,—d\ _)JLAA

Available in the
Text .
Library?
Required Text - "Basics of Water Resources™ Edited Pieter van der Zaag, Yes
equired Texts
a UNESCO-IHE Delft & University of Zimbabwe.

- WATER RESOURCES SYSTEMS PLANNING AND

Recommended Texts | Edited by Karen Hussey, and  R. MANAGEMENT, No
Quentin Grafton Publisher: Cambridge University Press, 2011.

Websites https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering
Grading Scheme
Sl Grade gl Marks Definition
(%)
A — Excellent Dl 90 - 100 Outstanding Performance
B - Very Good la s 80 -89 Above average with some errors
Succe(s;o(.‘?rloajop; C - Good 2 70-79 Sound work with notable errors
D — Satisfactory Lo sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) il (45-49) More work required but credit awarded
(0-49) F — Fail el (0-44) Considerable amount of work required
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

COURSE SCHEDULE:-

Week |hours

Topics Covered

Learning Outcomes

Topic I: Concepts and definitions




1-2

The water cycle
Three characteristics of water
Integrated water resources management
Policy principles

Sustainability of water resources
Institutional aspects

Strategic issues

1,2,7,10,11,and 20

Topic I1: - Water Resources Develo

pment

3-4

Integrated Water Resources
Management (IWRM)

Planning, Design, Construction
Operation and Maintenance

5,8,16,23,and 26

Topic I11: - Storm Water Management

5-6

Water quality and quantity issues
Rules today and tomorrow
Structural and nonstructural control
Metrics and measures

6,18, 22,25, and 26

Topic IV: - Water resources

7-9

The water balance

Groundwater resources

Surface water

Catchment yield

The rainbow of water revisited

The water balance as a result of human
interference.

3,15,16,18and 26

Topic V: - Water allocation princ

iples

10

Introduction
Balancing demand and supply
Issues in water allocation

7,9, 14, 20, and 24

Topic VI: - Water Demand

11

Urban water demand
Estimation of urban water demand
Pricing of urban water

12

Agricultural water demand

12,14, 15,18, 20, 25,and 26




- Yield response to water
- Crop water requirements
- Yield reduction due to water shortage
13 3 Environmental water requirements
- Introduction
- Quantifying environmental water
requirements.
Topic VII: - Water Resources System Analysis
14-15| 18 - Benefit cost analysis
- System analysis:- 4,13, 19, 21, 24,25 and 26
a- Simulation
b- Optimization
- Decision maker Requirements:
Problem Definition, Model Construction,
Model Validation, Model Solution, Solution
Appropriateness, and Results Implementation.
Final Exam
Delivery Plan (Weekly Lab. Syllabus)
ol L;.c},w‘i\ GL@‘L“M
Material Covered
Week 1 Lab 1: Introduction to Agilent VEE and PSPICE
Week 2 Lab 2: Thévenin's / Norton's Theorem and Kirchhoff's Laws
Week 3 Lab 3: First-Order Transient Responses
Week 4 Lab 4: Second-Order Transient Responses
Week 5 Lab 5: Frequency Response of RC Circuits
Week 6 Lab 6: Frequency Response of RLC Circuits
Week 7 Lab 7: Filters

Learning Outcomes and Assessment Methods for "Water Resource
Management" Course.

Topics Covered Learning

Outcomes

Strategies for Achieving
Outcomes

Assessment Method:

Topic I: Concepts and

definitions 1,2,7,10, 11,

Report ~ Writing,  Field  Visits,
Theoretical Lectures, Scientific Films,
Exploratory Work Teams.

quizzes, Major repor
discussions  during  lectur
Written Exams, oral exa




and 20

Topic I1: - Water Pro_b_lem _Ble(ljsed_ _ Learn_ing,_ _ Report (Sj._emina_rs, M(?jo_r Irepor
Resources Development ertlng,_ Field Visits, Scientific Trips, Iscussions uring  lectur
P 5, 8, 16, 23, and Theoretical Lectures, Small Group Written Exams, oral exan
26 Discussions, Scientific Films,
Exploratory Work Teams.
Topic I11: - Storm Water Pro_b_lem Eased_ Il_earning, Repoﬁ IQuizzes, C!iscussions duri
Management Writing, Theoretical Lectures, Sma ectures, Written Exams, Hor
g 6, 18, 22, 25 Group Discussions, Scientific Films. work, oral exan
and 26
Topic IV: - Water 3’ 15, 16, 18 Report Writing, Scientific Trips. (Sj._emina_rs, M(?jo_r Irepor
resources . iscussions  during  lectur
and 26 Theoret_lcal _Lectures, S_ma_II_ G_roup Written Exams, oral exan
Discussions, and Scientific Films.
Topic V: - Water Theoretical Lectures, Sme}ll G_roup Seminars, quizzes, _ discussio
allocation principles Discussions, | during lectures, Written Exan
princip 7,9, 14, 20, and oral exan
24
Topic VI: - Water Demand Problem Blz:ljsed Learning,f Report
Writing, Field Visits, Scientific Trips, ) . :
12' 14’ 15’ 181 Theoretical Lectures, Small Group ?een;:?:ri}vrittgr?léizsﬁws II\—|/|§£
20, 25, and 26 | Discussions, Scientific Films, and, pors, work orél exan
Exploratory Work Teams. '
Topic VII: - Water Problem Based Learning, | quizzes, d_iscussions duri
Resources System 413,19, 21, | Theoretical Lectures, Small Group | ‘cctures. Written Exams, '\','V%rl
Analysis 24 25 and 26 Discussions.
1

Module Evaluation:-

Module Evaluation

3..3.;»\)..\]\ 3alall ?5"’3"

Time/Num . Relevant Learning
Weight (Marks) Week Due
ber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Assignments &
Formative HW 2 10% (10) 2,12 LO#3,4,6,and 8
assessment .
Projects / Lab. 1 10% (10) Continuous
(40%)
Seminar 1 10% (10)




LO#5,9,11.12.13,14 and
Field Visits Report 1 10% (10) 10 15
Discussions During
10 10% (10) Continuous ALL
Lectures
Midterm Exam
Summative 2 hr 10% (10) 8 LO #1-10
(10%)
assessment
Final Exam (50%) 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
(SWL= SSWL +USWL) & gaa jidl g A ganall cileluad) g ) 58
Activity types Structured | Un structured No. of | Time Factor SWL (hr)
SWL SWL weeks
Class | Class Lecturers 15 2 30
Lab.
Tutorial
Self Study Self Study 15 1 15
Quizzes Preparatiqn for 2 3 6
the Quizzes
discussions 0 0 0
during lectures
; Project Work 0 0 0
Projects / Lab. Preparation for 3 2 6
the Project
Presenting a 0 0 0
Seminar Seminar :
Preparation for
the Project
Assignments, Preparation for
Home Work the H.W.
Report Preparation for 3 2 6
the Report




Midterm Exam Preparation for 1 5 5
the Exam.
0,
(10%) Evaluation 0 0
Final Exam Preparation for 1 10 10
the Exam
0, .
(50%) Evaluation 1 3 3
Total SWL (hr/ Semester) 75
ECTS 3
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