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“STUDY GUIDE FOR A BEGINNIN-G e
COURSE IN GROUND-WATER
HYDROLOGY” PART Il. by O. Lehn
Franke, Thomas E. Reilly, Ralph J.
Haefner, and Dale L. Simmons. U.S.
GEOLOGICAL SURVEY. Reston,

Virginia 1993.
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“Basic Ground-Water .
Hydrology”. RALPH C. HEATH.
Prepared in cooperation with the
North Carolina Department of
Natural Resources and
Community Development. Tenth

printing, 2004.

Ground Water”. R. Allan Freeze o
and John A. Cherry. Printed in the
United States of America. 1979 by

Prentice-Hall. Inc., Englewood Cliffs,
N.J.

“Groundwater Hydrology”. K.R. e
Rushton. 2003 John Wiley & Sons
Ltd, the Atrium, Southern Gate,
Chichester.

“The Handbook of Groundwater
Engineering”. John H. Cushman,
Daniel M. Tartakovsky. Published
online on: 07 Nov 2016.
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1 — Applied soil physics R.J.Hanks & G.L.Ashcroft ((@ans of Zagsal))
2 — Soil physics Hisham M. Hassan
Fundamentals of Soil Physic (aladl) ) Zuaiyll aalyall
DANIEL HILLEL
Soil Physics and Hydrology e s A sl aabally (i<l

https://www.soils.org/discussion- V) adlse cAig S aayal

ards/index.php?%2Fforum%2F82-soil-water-
management-conservation%2F=

Course Description Form

1. Course Name:

English 2
2. Course Code:
UuoM2022
3. Semester / Year:
Second / 2024-2025
4. Description Preparation Date:
2025/9/1

5. Available Attendance Forms:

Lectures on theory conducted in the classroom.

6. Number of Credit Hours (Total) / Number of Units (Total)

2 hours/ 2 credits

7. Course administrator's name (mention all, if more than one name)

Name: Dr. Laith Al-Taie, Email: laith.altaie@uomosul.edu.ig

8. Course Objectives

Course Objectives | In UOM 2022, initially students will learn how to develop their abilities in reading and

writing from academic point of view

9. Teaching and Learning Strategies

Strategy

Understand the fundamentals of academic reading and writing. The student will be able to learn
different types of readings and how to write academically and in addition how to write practical
English in their professional life.
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10. Course Structure

Week | Hours | Required Learning Unit or subject Learning Evaluation
Outcomes name method method
1 2 Distinguish between Lecmtrlfs on
dependent, Independent, Dependent essays ducted i eoﬁy
and Integrated essays conducted in the
classroom.
2 2 Distinguish between Lectutrﬁes on Quiz 1
dependent, Independent, independent essays ducted i eo}l;y
and Integrated essays conducted In the
classroom.
3 2 Distinguish between Lectutrlfs on HW1
dependent, Independent, Integrated essays ducted i eo}1;y
and Integrated essays conducted in the
classroom.
4 2 | Find the topic and the Lectutrlfs on
thesis statement of short Topic of thesis ety
essays conducted in the
classroom.
5 2 | Find the topic and the Lectures th on
thesis statement of short Topic of short essays €Ty
essays conducted in the
classroom.
6 2 Identify the main ideas Lectures th on
from the introduction [ntroductionary paragraphs eory
paragraph conducted in the
classroom.
7 2 Lectures on
Identify the main ideas P h body structu theory
from the body paragraph aragraph body SUucture |- ducted in the
classroom.
8 Mid-term Exam Mid-term Exam
9 2 Find the supporting Lectures h on
details from the Class elaboration t. eory
introduction paragraph conducted in the
classroom.
10 2 Find the supporting Lectures h on
details from the body Urban planning theory Quiz No.2
paragraph conducted in the
classroom.
11 2 Draw an outline to link Lectures h on
the ideas, supporting Urban planning theory
details, and essay topic Conducctlzgslr%g}rf
12 ) Make notes in response Lectures on
to an essay question to theory
create main ideas, | Supplement of mainideas | conducted in the
supporting details, and classroom.
thesis statement
13 2 Write the intrqduction Lectures on HW 2
paragraph on basis of the Gatherine essay structure theory
thesis statement and g y conducted in the
main ideas classroom.
14 2 Build the body ‘ Lectures on
paragraphs based on | Structuring essays and theory
main ideas and paragraphs conducted in the
supporting details classroom.
15 2 Write the introduction St . d Lectures h on
paragraph based on the ructuring essays an theory
main ideas paragraphs conducted in the
classroom.
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16 2 Lectures on final Exam
Preparatory week before theory
the final Exam | conducted in the
classroom.
11. Course Evaluation
Evaluation type Degree
2 quizzes 10
2 homework 5
Project 5
Report 10
Midterm 20
Final exam 50
Total 100

12. Learning and Teaching Resources

Philpot, Sarah, and Lesley Curnick. 2011. New Headway
Academic Skills: Reading, Writing, and Study Skills. Level
3, Student's Book. Oxford: Oxford University Press

Philpot, Sarah, and Lesley Curnick. 2011. New Headway
Academic Skills: Reading, Writing, and Study Skills. Level 3,
Student's Book. Oxford: Oxford University Press

Recommended books and references| =m————-

Required textbooks (curricular books, if any)

Main references (sources)

(scientific journals, reports...)

Electronic References. Websites https://docs.google.com/document/d/1RsRkpel3v-
’ cdmfaUMILwYSsFypFvAjgxd-2z1mfS66E /edit?tab=t.0
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SSWL  USSWL  SwL Prerequisite

e Wodle Name in English Lo 0l Language s eers MO o els)

Code CL {hww) Lect (riwLab (hriw) Pr (hrw) Tut(w) Semn (hw} DFSEM  hrsem  hrisem hrsem  eTve .
1 DWREH! Hydraulics English 2 3 3 78 4 125 500 C
2 DWRENZ Surface Water Hydrology Arabic 2 1 3 i AT | 425 | 500 | C
3 DWREH Irrigation Principles and Practices Mgy e Arabic 2 1 3 63 7 100 400 C
4 DWREIM Concrete Design Hupaaa English 3 2 3 9 82 |75 10| 8
5 DWREXE Principles of Soil Mechanics L it gedsa  English 2 2 3 108 £7 1m0 C
§  DWREME Statistical Methods in Hydrology Sl Sty gD English 2 3 kX 17 5 200 S

Total Weekly Hours~ 29 13 0 5 2 9 0 18 453 297 750 30.00

. SSWL (hriw) SSWL  USSWL  SwL Prerequisite

| e Wodule Name in English A Language i eers M sy

Code CL (hriw) Lect {hrw)Lab (hriw) Pr {hriw) Tut (briw) Semn (hrfw) AriSem  hrsem  hrisem  hrisem eType Code
1 DWREIM  Numerical Analysis Lol el English 3 2 3 78 72 |10 60 C

2 DWREIZ Open Channels Aagtidl gl English 2 3 3 8 47 125 500 C DIWRE 311
3 DWREIA Groundwater Hydrology il aglspm Arabic 2 1 3 78 2 10 40 C
4 DWREIM Drainage Engineering Jid e Arabic 2 2 3 78 71/ M C
5  DWREI  Soil Mechanics and Foundations gufly il i English 2 2 3 93 32 125 500 C
§  DWREIE Consumptive Use and Water Duty | gl el Arabic 2 3 63 om0 4w C

Total WeeklyHours 30 13 1 18 468 22 750 3000




MODULE DESCRIPTION FORM
2".1'""\)‘)"“ 55 gMj CJ}C

Module Information
:g...u\‘)ﬂ\ 3alal) Q\Ajhu

Module Title Hydraulic Module Delivery
Module Type Core Theory
Module Code DWRE 311 D) Lecture
— O Lab
ECTS Credits 5 & Tutorial
O Practical
SWL (hr/sem) 125 O Seminar
Module Level U Semester of Delivery 1
Administering Department DWR College ENG
Module Leader Dr. Mena Ahmed Alsawaf e-mail m.alsawaf(@uomosul.edu.iq
Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Dr. Anmar Altalib e-mail anmar.altalib@uomosul.edu.iq
Scientific Committee Approval Date 13/06/2023 Version Number 1.0
Relation with other Modules
G AY) Lgasl all ) gall ae 48]
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
BpaLa Y1 bsztly adl il g dely ) 35U ol

On successful completion of this course students will be able to:

BAIDEILE LIS 1. Recognize the common types of flow in pipes
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2. Apply the basic concepts of sciences and engineering to solve issues associated with the flow in

pipes

Formulate the main parameter to design a model related to flow of water

4. Develop and solve design problems and analyze the data to evaluate the pipes
used in supply system

5. Identify and analyze the solution of a problem occurs in flow over a hydraulic structure

w

Module Learning
Outcomes

EWH IRV Y rlxﬂ\ o2

1. Recognize how to create a model (physical or numerical) and select the relevant
variables.

2. Understand the flow in pipes and their types and what are their application.

3. Summarize what is meant by a shear stress in pipes, friction force.

4. Discuss the usage of non-circular pipes and how to deal with them theoretically.

5. Describe the different types of fitting added to the system of water supply.

6. Define the connection between pipes and how to deal with them hydraulically, in term of

parallel, series and branched.
7. ldentify the basic of designing the network of water supply system.
8. Discuss the requirements and limitation of water supply system.
9. Discuss the various properties and types of pumps.
10. Explain the connection of pumps to a system.
11. Identify the main characteristic of pumps and their curves.

Indicative Contents

LalayY) ol gust

Indicative content includes the following.
Part A — Dimensionless Analysis and Similarity

Defining the main variables of each problem and learn how to group them in order to solve the
case in easiest way, identify the main forces affected on fluid flow and use their terms in solve
relevant cases. Learn the applications of Reynolds No., Froude No. Webber No., Euler No. and
Mach No., then, apply them in many applications. Dynamic similarity and geometric similarity.
[10 hrs]

Part B — Flow in a section of a Pipe

Flow in pipes and the fundamental equations, major losses in pipes, classify the flow types,
identify the main formulas for each case of flow types. distributions of velocity and shear in
section of a pipe. Laminar flow: applications and relevant formulas. Turbulent flow:
applications and relevant formulas in both cases of hydraulically smooth or rough. Using

Moody diagram to indicate the roughness, the flow in non-circular pipes. [35 hrs]

Part C — Flow in Pipes

Hydraulic grad line, the losses due to fitting in a system of pipes, valves, bending, expansions,
contractions and meters. Connection between pipes and tanks, the affected discharge and
energy, pipes in parallel, pipes in series, equivalent pipes, branched channel, and computing the
distributed discharge in a network. [25 hrs]

Part D — Pumps

Adding a pump in a system, its energy and power, the type of pumps, how pumps connect

parallel and series, learning how to use their characteristics curves. [10 hrs]

Learning and Teaching Strategies

adaill g alail Ciliasi) jind

Strategies

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical
thinking skills.
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This will be achieved through classes, interactive tutorials, class works and by considering type
of simple experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL)
e sl \OJQWL._IJMQSM\JJ\ Jaall

Structured SWL (h/sem) Structured SWL (h/w)
Jradl s LIl (o) ) e 78 Lol Il (azil) ol Lok 3

Unstructured SWL (h/sem) Unstructured SWL (h/w)
Jad) s Il ) pe ) ok 47 Lol Il (i) ) Jud 3

Total SWL (h/sem)

125

el I3 LIl &Q‘ b))

Module Evaluation

2\.3.;»\ JJ]\ 3alall e..us.a
Time/Num . Relevant Learning
Weight (Marks) Week Due
ber Outcome
Quizzes 3 15% (10) 4,8,12 LO#1,2,10and 11
. Assignments 5 15% (15) 2,4,6,8,10 LO#3,4,6and 7
Formative .

Projects / Lab. 0 - - -

assessment
Report - - - -
Monthly exam 2 20% (20) 6,13 all
Summative Midterm Exam 2 hr 10% (10) 7 6LO # 1-
assessment Final Exam 2hr 50% (50) 16 All

Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
< ) © suY) G\.@_LA\

Material Covered
Week 1 Dimensionless analysis
Week 2 Modelling in pipes and open channel
Week 3 Flow in pipes, general equations
Week 4 Laminar and turbulent flow in pipes
Week 5 Distribution of velocities and shear stress in pipes
Week 6 Flow in smooth pipes, seventh root law
Week 7 Flow in rough pipes
Week 8 Classification of rough and smooth flow in pipes
Week 9 Flow in non-circular pipes
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Week 10 Minor losses of the fittings, flow in orifice and syphon
Week 11 Connect pipes in parallel and series
Week 12 Branched channel, connection with tanks
Week 13 Hardy- cross method to measure discharge in each pipe of a networks
Week 14 Pumps: introduction, connections and efficiency
Week 15 Pumps in parallel and series
Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
sl e gl el

Material Covered
Week 1
Week 2
Week 3
Learning and Teaching Resources
o Jﬂ\ 9 elaﬂ\ J.JL.AA
Available in the
Text
Library?
Required Texts Vennard, J.K., 1963. Elementary fluid mechanics_._4th Yes
edition.
Recommended Texts Rajput, R.K., 2004. A textbqok of fluid mechanif:s f':md No
hydraulic machines. S. Chand Publishing.
Websites https://www.coursera.org/browse/physical-science-and-engineering
Grading Scheme
Group Grade g Mal;ks Definition
(%)

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good o e 80 - 89 Above average with some errors

Succe(s;)(irlo (;101; C - Good Ao 70 -79 Sound work with notable errors

D - Satisfactory Logie 60 - 69 Fair but with major shortcomings

E - Sufficient Iyt 50-59 Work meets minimum criteria

Fail Group FX - Fail (B 43) el (45-49) More work required but credit awarded

(0-49) F - Fail ey (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.
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MODULE DESCRIPTION FORM
ZW\)AJ‘ 55 gMj CJ}C

Module Information
:g...u\‘)ﬂ\ 3alal) U'_aujhu

Module Title Surface water Hydrology Module Delivery
Module Type Core Theory
Module Code DWRE 312 O Lecture
X Lab
ECTS Credits 5 5 Tutorial
O Practical
SWL (hr/sem) 125 O Seminar
Module Level U Semester of Delivery 1
Administering Department Damslitelgozzzg;r College Engineering
Module Leader Dr.Rasha M. Sami Fadhil e-mail Rasha.fadhil@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD
Module Tutor e-mail
Peer Reviewer Name | Anmar A.M. Al-Talib e-mail Anmar.altalib@uomosul.edu.iq
Scientific Committee Approval Date 15/06/2023 Version Number 1.0
Relation with other Modules
6 AV A ol 3 gall ae 48Dl
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Bala) Y Sbatly Wadl ity el S50 ol
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Module Aims

agolyl) 33U Coluaf

Surface Water hydrology is essential for third-stage dams and water resources
engineering students in order to
Provides an introduction to hydrological processes; measurements and ¢
modelling. It focuses on practical applications of hydrology
Quantify the hydrologic processes and integrate them into hydrologic
design procedures.
know and understand the basic principles and equations used for surface
water hydrology, and the main characteristics of the different types of
hydrologic simulators.

Module Learning
Outcomes

EWIRT -\ (,.Ldl ol

Overview of essential concepts encountered in hydrological systems.

* Developing a sound understanding of concepts as well as a strong
foundation for their application to real-world, in-the-field problem
solving.

 Acquisition of knowledge by learning new concepts, and properties and
characteristics of water and surface water in specific

* Cognitive skills through thinking, problem solving and use of experimental
work and inferences

* Numerical skills through application of knowledge in basic mathematics
and supply issues.

* Student becomes responsible for their own learning through solution of
assignments, laboratory exercises and report writing

e Solving problems in hydrology and making decisions about hydrologic
issues that involve uncertainty in data /incomplete data, and the
variability of natural materials.

Indicative Contents

Lolay Y ol gzt

Indicative content includes the following.
e Fundamentals of Surface Water Hydrology .(6hrs)
e Meteorological data (Humidity, temperature, radiation and
wind)(6hrs)
e Precipitation.(6hrs)
e Evaporation and transpiration.(6hrs)
¢ Infiltration and percolation.(7hrs)
e Hydrograph .(8hrs)
e Rainfall-Runoff process (Surface water runoff ). (8hrs)

e Design Flood estimations.(8hrs)
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¢ Flood routing .(8hrs)

e Modelling Watershed Hydrology. (8hrs)

Learning and Teaching Strategies

adall 5 alal) i) jiud

The essential strategy of this module is to motivate students to
e use real-world data to develop a water budget for unfamiliar basins.
Identify interconnections in hydrological systems and predict changes.

Strategies e Predictions of hydrological terms influencing the hydrological cycle.
e Collection of data, analysis and interpretation.
Student Workload (SWL)
\r_}.\u\ \OJ‘?’}“N;.JML;“UJ\ Jaall
Structured SWL (h/sem) Structured SWL (h/w)
Joadll I LIl (Bonl) ) Lo 78 Lol Il (azil) ol Lok S
Unstructured SWL (h/sem) 47 Unstructured SWL (h/w) ;

il o LIl Lol ) Lo

Lt gosl I (axd) b )

Total SWL (h/sem)

12
Jradl I (Il &Q‘ b e 5
Module Evaluation
Al ) Balall s
Time/Num . Relevant Learning
Weight (Marks) Week Due
ber Outcome
First monthly
. 2 hr 15% (15) 8 #1,2,3 and 4
Formative Exam
assessment Second monthly
2hr 15% (15) 15 #5,6and 7
Exam
5,7,9,10,12,
Summative Class work 2 hr 10% (10) 03 All
assessment
Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
< il = Y GL@_}A\

Material Covered

Hydrological definition, The hydrological cycle, Global Water Balance

Week 1 The water balance equation or the hydrological equation
Google earth software

Engineering applications of hydrology, Typical failure factors for hydraulic

Week 2 installations
Google earth software

Climate elements: Introduction, Temperatures, solar radiation

Week 3 Evaporation, moisture, Atmospheric pressure, and wind.
Google earth software

Precipitation: Forms of precipitation, Precipitation measurement, Precipitation

measuring grid, Initialize the information, Check the smoothness of records,

Week 4 Coe .

Precipitation measurement methods, The hectograph

Global mapper software

Precipitation losses: The loss from the rainfall, Evaporation process, Evaporation

Week S gauges, Evaporation stations
Global mapper software

Empirical evapotranspiration equations, Analytical methods for estimating

Week 6 evapotranspiration.
Global mapper software
Runoff: Factors affecting the value or volume of surface runoff, Division of
Week 7 surface runoff
WMS software

Week 8 First Monthly Exam
Hydrograph, The flow characteristics of the streams

Week 0 Empirical equations, Flow Curve Characteristics — Sustainability, Cumulative
° (mass) flow curve.
WMS software

Calculation of storage volume, Calculations of an accepted order

Week 10 WMS software
Week 11 Hydrograph: Introduction, Factors affecting flood hydrograph, Hydrograph

Components, Separation of the hydrograph, effecting rainfall

93




WMS software

Standard hydrograph, Derivation of the standard hydrograph
Week 12 Standard hydrographs of different durations, The uses, and limitations of the
standard hydrograph.

WMS software

Flood routing

Week 13 .
Microsoft Excel
Reservoir routing- channel routing
Week 14 Microsoft Excel
Week 15 Second monthly exam.
Week 16 The preparatory week before the Final Exam
Learning and Teaching Resources
o ‘)Jﬂ\ 9 (.Ja_ﬁ\ JJL«AA
Available in the
Text
Library?
Required Texts Ward, Roy C., and Mark prinson. Principles of hydrology. Yes
Vol. 367. London: McGraw-Hill, 1975.
Raghunath, H. M. (2006). Hydrology: principles, analysis
and design. New Age International.
Recommended Texts Yes
Hiscock, K. M., & Bense, V. F. (2014). Hydrogeology:
principles and practice. John Wiley & Sons.

https://www.youtube.com/watch?v=bOkzVVIVLRI
Websites https://www.ldeo.columbia.edu/~martins/hydro/syl p.html

Grading Scheme
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Group Marks

Grade PEvl (%) Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good o 80 -89 Above average with some errors

Succe(sss()(irlo (;101; C - Good Ao 70 -79 Sound work with notable errors
D - Satisfactory Lo e 60 - 69 Fair but with major shortcomings

E - Sufficient Jseds 50-59 Work meets minimum criteria

Fail Group FX — Fail (B 43) el (45-49) More work required but credit awarded
(0-49) F — Fail ) (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.
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MODULE DESCRIPTION FORM

Gyl 83U oy 36

Module Information
:g...u\‘)ﬂ\ 3alal) Q\Ajhu

Module Title Irrigation principles and practices Module Delivery
Module Type Core Theory
O Lecture
Module Code
313 0 Lab
ECTS Credits 4 X Tutorial
X Practical
SWL (hr/sem) 100 O Seminar
Module Level 31 Semester of Delivery 1
A Dam and water . .
Administering Department College Engineering
resources
Module Leader Dr.Anmar Abdulaziz Majeed e-mail Anmar.altalib@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor Ass.Lec.Alaa Ismaeel Naser e-mail E-mail
Peer Reviewer Name | Anmar A.M. Al-Talib e-mail Anmar.altalib@uomosul.edu.iq
Scientific Committee Approval Date /06/202313 Version Number 1.0

Relation with other Modules
6 DAY Agusl 5l o) gall ae 48Dl

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Bals Y1 bsztly adl il Byl 85U Colotal

Module Aims

1

.To understand Irrigation — world wide
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2. To understand Sources and storage of Irrigation water
3. To understand the Basic soil-water relations

4.To understand the Flow of water onto and through soils.
5. To understand the Measurement of soil moisture.

6. To understand the Irrigation water conveyance .

Module Learning
Outcomes

Ll sl el ol 2

Recognize how to efficient use of water.

Securing the plant against short-term droughts.

Giving students a simple idea about irrigation methods.

Learn about the most important sources of irrigation water and methods of storing it.
Identify ways to reduce evaporation from reservoirs.

Finding solutions to the problems of Water voracious plants.

Taking an idea of the safe discharges from underground irrigation tanks.

Study the basic relationships between soil and water.

Learn about the most important methods of measuring soil moisture.

Study of the flow of water in and through the soil.

= e B A ) B

—_— O

Identify the problems of salinity in soil and water.

Indicative Contents

4olay Y ol gt

Indicative content includes the following.

Part A — irrigation principal

Irrigation in the world - irrigation since ancient times - dry areas in the world - definition of

irrigation - precipitation - flood water - ground water [5 hrs]

The Future of Growth and Expansion in Irrigation - Fields of Irrigation Science - Irrigation
Economics [2 hrs]

Irrigation water sources and storage - rainfall on valleys - studies of water resources - surveys
in snowy areas and their benefits - surface reservoirs- Small dams - sedimentation
(accumulation of sediments) in reservoirs - reduction of evaporation losses - problems of
aquatic (aquatic plants) - industrial rain or sowing of clouds - development of river pumping

Transferring. [5 hrs]

saline water to fresh water - Importance of ground water (groundwater) - Feeding or recharging
aquifers - Safe disposal of underground irrigation tanks Feasibility of groundwater
development - changes in groundwater storage - groundwater studies and research. [5 hrs]

Revision problem classes [2 hrs]

Part B — irrigation practices

Fundamentals

Soil and soil basic relationships - soil texture - soil structure (soil construction) - specific
gravity (real weight) - specific weight- Pore space - leaching - soil water input - permeability -
soil depth - plant food compounds - soluble excess salts- Surface tension - Tensile stresses
(tension compressors) - Soil moisture stress - Soil moisture content - Soil water classification
and availability (availability). [6 hrs]

Fill the available ground water tank - the natural properties represented by the soil- Soil
moisture measurement - Drilling of soil for soil samples - Soil resistance for penetration -
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Appearance and texture of soil as evidence of moisture content-Determination of moisture
content of soil by weight method - Exploitation of electrical properties of porous mold -
Tensiometers - Neutron method for soil moisture measurement - Thermal properties - Error in

sample. [6 hrs]

Flow of water in and through soil - Energy in flowing water - Bases to measure pressure
energies in saturated soil - Measuring soil permeability- Characteristics of soil water input
(absorption) - Constant pressure permeability meter - Variable pressure permeability meter -

Input rate measurement (soil absorption of water) - Precipitation and movement of soil water

during irrigation - Asymmetric and non-homogeneous soil in all directions= . [6 hrs]

Learning and Teaching Strategies

adal 5 alal) i) i

Through this course, we try to help the student to understand the foundations of the irrigation
process by learning everything related to irrigation water sources, and methods of ancient and

Strategies | modern irrigation, as well as linking the relationship between soil and water, and how water
moves over and through the soil, while giving the student examples of all this from reality, with
reference to The major irrigation projects in the city and the country and the irrigation methods

used in each of them.
Student Workload (SWL)
Structured SWL (h/sem) Structured SWL (h/w) A
Joadl I LI (Bonlh ) L 36 Lol Al ozl ) Lk
Unstructured SWL (h/sem) Unstructured SWL (h/w) 5
Jadll s LIl Lozl s ) e 37 Lo gol AL Joxl) e lyl) Lk 3
Total SWL (h/sem)
1
Jrad) s Il S eyl e 00

Module Evaluation
Al Balal) st

Time/Num . Relevant Learning
Weight (Marks) Week Due
ber Outcome
Formative Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
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assessment Assignments 2 10% (10) 2,12 LO#3,4,6and 7
Projects / Lab. 1 5% (5) Continuous All
Report 3 )15% (15 ,8,124 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o g Zleiall

Material Covered
Irrigation in the world - irrigation since ancient times - dry areas in the world - definition of irrigation -
Weelc1 precipitation - flood water - ground water

Week 2 The Future of Growth and Expansion in Irrigation - Fields of Irrigation Science - Irrigation Economics
Week 3 Irrigation water sources and storage - rainfall on valleys - studies of water resources - surveys in snowy areas
and their benefits - surface reservoirs
Week 4 Small dams - sedimentation (accumulation of sediments) in reservoirs - reduction of evaporation losses -
problems of aquatic (aquatic plants) - industrial rain or sowing of clouds - development of river pumping
Transferring saline water to fresh water - Importance of ground water (groundwater) - Feeding or recharging
Weeks aquifers - Safe disposal of underground irrigation tanks
Week 6 Feasibility of groundwater development - changes in groundwater storage - groundwater studies and research
Week 7 Soil and soil basic relationships - soil texture - soil structure (soil construction) - specific gravity (real weight) -

specific weight

Week 8 Pore space - leaching - soil water input - permeability - soil depth - plant food compounds - soluble excess salts
Week 9 Surface tension - Tensile stresses (tension compressors) - Soil moisture stress - Soil moisture content - Soil
water classification and availability (availability)

Week 10 Fill the available ground water tank - the natural properties represented by the soil
Week 11 Soil moisture measurement - Drilling of soil for soil samples - Soil resistance for penetration - Appearance and
texture of soil as evidence of moisture content

Week 12 Determination of moisture content of soil by weight method - Exploitation of electrical properties of porous
mold - Tensiometers - Neutron method for soil moisture measurement - Thermal properties - Error in sample

Week 13 Flow of water in and through soil - Energy in flowing water - Bases to measure pressure energies in saturated
soil - Measuring soil permeability

Characteristics of soil water input (absorption) - Constant pressure permeability meter - Variable pressure

Week 14 permeability meter - Input rate measurement (soil absorption of water) - Precipitation and movement of soil
water during irrigation - Asymmetric and non-homogeneous soil in all directions -

Week 15 Salinity problem in soil - Climate and salinity - Sources of soluble salts and their accumulation - Use of salt
water in irrigation - Criteria for irrigation water validity

Week 16 Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)
D8Rl e g ~lgiall
Material Covered
Week 1 Non
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Learning and Teaching Resources
) J.Aﬂ\ g (Jaﬂ\ JJLAA
Available in the
Text
Library?
- Irrigation principles and practices , by V.E. Hansen
Required Texts ,O.W.lIsraelsen and G.F. Stringham, fourth edition, john wiley Yes
and sons., 1980.
-Design manual for irrigation &drainage-
Recommended Texts ministry of irrigation-Iraq (pencol) yes
Websites
Grading Scheme

Group Grade ) Marks (%) Definition

A - Excellent Skl 90 - 100 Outstanding Performance

B - Very Good I e 80 - 89 Above average with some errors

Succe(ssso(irlo (;:)[; C - Good e 70 -79 Sound work with notable errors

D - Satisfactory Losge 60 - 69 Fair but with major shortcomings

E - Sufficient ik 50-59 Work meets minimum criteria

Fail Group FX — Fail (B 13) el (45-49) More work required but credit awarded

(0-49) F - Fail b (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.
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MODULE DESCRIPTION FORM

Gyl 83U oy 36

Module Information
:g...u\‘)ﬂ\ 3alal) Q\Ajhu

Module Title Irrigation principles and practices Module Delivery
Module Type Core Theory
O Lecture
Module Code
313 0 Lab
ECTS Credits 4 X Tutorial
X Practical
SWL (hr/sem) 100 O Seminar
Module Level 31 Semester of Delivery 1
A Dam and water . .
Administering Department College Engineering
resources
Module Leader Dr.Anmar Abdulaziz Majeed e-mail Anmar.altalib@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor Ass.Lec.Alaa Ismaeel Naser e-mail E-mail
Peer Reviewer Name | Anmar A.M. Al-Talib e-mail Anmar.altalib@uomosul.edu.iq
Scientific Committee Approval Date /06/202313 Version Number 1.0

Relation with other Modules
6 DAY Agusl 5l o) gall ae 48Dl

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Bals Y1 bsztly adl il Byl 85U Colotal

Module Aims

1

.To understand Irrigation — world wide
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2. To understand Sources and storage of Irrigation water
3. To understand the Basic soil-water relations

4.To understand the Flow of water onto and through soils.
5. To understand the Measurement of soil moisture.

6. To understand the Irrigation water conveyance .

Module Learning
Outcomes

Ll sl el ol 2

12. Recognize how to efficient use of water.

13. Securing the plant against short-term droughts.

14. Giving students a simple idea about irrigation methods.

15. Learn about the most important sources of irrigation water and methods of storing it.
16. Identify ways to reduce evaporation from reservoirs.

17. Finding solutions to the problems of Water voracious plants.

18. Taking an idea of the safe discharges from underground irrigation tanks.
19. Study the basic relationships between soil and water.

20. Learn about the most important methods of measuring soil moisture.

21. Study of the flow of water in and through the soil.

22. Identify the problems of salinity in soil and water.

Indicative Contents

4olay Y ol gt

Indicative content includes the following.

Part A — irrigation principal

Irrigation in the world - irrigation since ancient times - dry areas in the world - definition of
irrigation - precipitation - flood water - ground water [5 hrs]

The Future of Growth and Expansion in Irrigation - Fields of Irrigation Science - Irrigation
Economics [2 hrs]

Irrigation water sources and storage - rainfall on valleys - studies of water resources - surveys
in snowy areas and their benefits - surface reservoirs- Small dams - sedimentation
(accumulation of sediments) in reservoirs - reduction of evaporation losses - problems of
aquatic (aquatic plants) - industrial rain or sowing of clouds - development of river pumping

Transferring. [5 hrs]

saline water to fresh water - Importance of ground water (groundwater) - Feeding or recharging
aquifers - Safe disposal of underground irrigation tanks Feasibility of groundwater
development - changes in groundwater storage - groundwater studies and research. [5 hrs]

Revision problem classes [2 hrs]

Part B — irrigation practices

Fundamentals

Soil and soil basic relationships - soil texture - soil structure (soil construction) - specific
gravity (real weight) - specific weight- Pore space - leaching - soil water input - permeability -
soil depth - plant food compounds - soluble excess salts- Surface tension - Tensile stresses
(tension compressors) - Soil moisture stress - Soil moisture content - Soil water classification
and availability (availability). [6 hrs]

Fill the available ground water tank - the natural properties represented by the soil- Soil
moisture measurement - Drilling of soil for soil samples - Soil resistance for penetration -
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Appearance and texture of soil as evidence of moisture content-Determination of moisture
content of soil by weight method - Exploitation of electrical properties of porous mold -
Tensiometers - Neutron method for soil moisture measurement - Thermal properties - Error in

sample. [6 hrs]

Flow of water in and through soil - Energy in flowing water - Bases to measure pressure
energies in saturated soil - Measuring soil permeability- Characteristics of soil water input
(absorption) - Constant pressure permeability meter - Variable pressure permeability meter -

Input rate measurement (soil absorption of water) - Precipitation and movement of soil water

during irrigation - Asymmetric and non-homogeneous soil in all directions= . [6 hrs]

Learning and Teaching Strategies

adal 5 alal) i) i

Through this course, we try to help the student to understand the foundations of the irrigation
process by learning everything related to irrigation water sources, and methods of ancient and

Strategies | modern irrigation, as well as linking the relationship between soil and water, and how water
moves over and through the soil, while giving the student examples of all this from reality, with
reference to The major irrigation projects in the city and the country and the irrigation methods

used in each of them.
Student Workload (SWL)
Structured SWL (h/sem) Structured SWL (h/w) A
Joadl I LI (Bonlh ) L 36 Lol Al ozl ) Lk
Unstructured SWL (h/sem) Unstructured SWL (h/w) 5
Jadll s LIl Lozl s ) e 37 Lo gol AL Joxl) e lyl) Lk 3
Total SWL (h/sem)
1
Jrad) s Il S eyl e 00

Module Evaluation
Al Balal) st

Time/Num . Relevant Learning
Weight (Marks) Week Due
ber Outcome
Formative Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
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assessment Assignments 2 10% (10) 2,12 LO#3,4,6and 7
Projects / Lab. 1 5% (5) Continuous All
Report 3 )15% (15 ,8,124 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o g Zleiall

Material Covered
Irrigation in the world - irrigation since ancient times - dry areas in the world - definition of irrigation -
Weelc1 precipitation - flood water - ground water

Week 2 The Future of Growth and Expansion in Irrigation - Fields of Irrigation Science - Irrigation Economics
Week 3 Irrigation water sources and storage - rainfall on valleys - studies of water resources - surveys in snowy areas
and their benefits - surface reservoirs
Week 4 Small dams - sedimentation (accumulation of sediments) in reservoirs - reduction of evaporation losses -
problems of aquatic (aquatic plants) - industrial rain or sowing of clouds - development of river pumping
Transferring saline water to fresh water - Importance of ground water (groundwater) - Feeding or recharging
Weeks aquifers - Safe disposal of underground irrigation tanks
Week 6 Feasibility of groundwater development - changes in groundwater storage - groundwater studies and research
Week 7 Soil and soil basic relationships - soil texture - soil structure (soil construction) - specific gravity (real weight) -

specific weight

Week 8 Pore space - leaching - soil water input - permeability - soil depth - plant food compounds - soluble excess salts
Week 9 Surface tension - Tensile stresses (tension compressors) - Soil moisture stress - Soil moisture content - Soil
water classification and availability (availability)

Week 10 Fill the available ground water tank - the natural properties represented by the soil
Week 11 Soil moisture measurement - Drilling of soil for soil samples - Soil resistance for penetration - Appearance and
texture of soil as evidence of moisture content

Week 12 Determination of moisture content of soil by weight method - Exploitation of electrical properties of porous
mold - Tensiometers - Neutron method for soil moisture measurement - Thermal properties - Error in sample

Week 13 Flow of water in and through soil - Energy in flowing water - Bases to measure pressure energies in saturated
soil - Measuring soil permeability

Characteristics of soil water input (absorption) - Constant pressure permeability meter - Variable pressure

Week 14 permeability meter - Input rate measurement (soil absorption of water) - Precipitation and movement of soil
water during irrigation - Asymmetric and non-homogeneous soil in all directions -

Week 15 Salinity problem in soil - Climate and salinity - Sources of soluble salts and their accumulation - Use of salt
water in irrigation - Criteria for irrigation water validity

Week 16 Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)
D8Rl e g ~lgiall

Material Covered

Week 1 Non
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
) Jﬂ\ g (Jaﬂ\ JJLAA
Available in the
Text
Library?
- Irrigation principles and practices , by V.E. Hansen
Required Texts ,O.W.lIsraelsen and G.F. Stringham, fourth edition, john wiley Yes
and sons., 1980.
-Design manual for irrigation &drainage-
Recommended Texts ministry of irrigation-Iraq (pencol) yes
Websites
Grading Scheme
Group Grade Pl Mal;ks Definition
()

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good o e 80 - 89 Above average with some errors

Succe(ssso(irlo(;l()[; C - Good Ao 70 -79 Sound work with notable errors

D - Satisfactory Loz 60 - 69 Fair but with major shortcomings

E - Sufficient Jsste 50-59 Work meets minimum criteria

Fail Group FX - Fail (B 43) el (45-49) More work required but credit awarded

(0-49) F - Fail ey (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.
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MODULE DESCRIPTION FORM
Z\,j.u‘)ﬂ‘ 2alall —a g CJJAJ

Module Information
L) 52l 3alal) il slaa

Module Title Principle of soil mechanics Module Delivery
Module Type Core X Theory
X Lecture
Module Code DWRE315 X Lab
X Tutorial
ECTS Credit g
reams e X Practical
SWL (hr/sem) | 175 0 Seminar
Module Level 3 Semester of Delivery 1
T Dam and water . .
Administering Department College Engineering
resources
Module Leader Dr. Zuheir Karabash e-mail Karabash@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Ibrahim M. Alkiki . C .
Module Tutor e-mail 1.alkiki@uomosul.edu.iq
Professor
Peer Reviewer Name Anmar{: lll\g Al- e-mail Anmar.altalib@uomosul.edu.iq
Scientific Committee Approval Date 13/06/2023 Version Number 1.0

Relation with other Modules
6 DAY Agusl ) o) gall ae 48Dl

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
ALE Y il sinall 5 alail) il 5 Al Hall alall Calaa]

The course aims to provide students with the necessary background information about soil

mechanics. The course aims to:
1- Provide students with a fundamental understanding of the principle of soil mechanics, soils'

Module Aims properties, states, behavior, and mechanics.
sl 3oLl Calaal 2- Give students training on solving problems by applying the theories and principles in soil
2 mechanics.

3- Solve problems based on phase relationships, and soil classification according to various
international classification systems and determine the suitability of soils for engineering

purposes.
4- Understand the principles of soil mechanics and it is application: Flow of water through the
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soil, permeability, seepage. The principle of effective stress and its implications. Consolidation
and calculate elastic and consolidation settlements.
5- Understand the soil improvement and stabilization techniques.

Module Learning
Outcomes

Al ) alall olal) il S3e

On successful completion of this course, students will be able to:

1. Understand and implement the basic fundamentals of soil behavior.

2. Ability to solve problems related to soil mechanics, especially stress
distribution, soil stabilization, water flow, and soil settlement.

3. Use modern soil mechanics equipment and soil investigation procedures.

4. Gain the ability to how to write professional, clear, concise technical
reports.
5. Being able to identify and manage field problems.

Indicative Contents
Agals Y iy giaall

Indicative content includes the following.

1-Part A-Introduction and physical properties

Introduction, physical properties of soil, moisture content, density, void ratio,
porosity and saturation, Atterberg limits and soil classification. [22 hrs]
Revision problem classes [6 hrs]

2- Part B- Permeability and seepage

Permeability, seepage flow net construction, seepage through and under dams,
seepage forces, and piping. [22 hrs]

Revision problem classes [6 hrs]

3- Part C- Soil Stresses
The concept of total and effective stress and pore water pressure. [10 hrs]
Revision problem classes [4 hrs]

4- Part D- Compressibility of the soil

Consolidation of soils, measurement of the consolidation of cohesive soils in
the laboratory, theoretical consideration of amount and rate of settlement.
[15 hrs]

Revision problem classes [6 hrs]

5- Part E- Soil stabilization
Soil improvement and stabilization techniques. [10 hrs]
Revision problem classes [4 hrs]

Learning and Teaching Strategies

adaill g alal Ciliasi) jind

Strategies

A combination of theoretical classes and laboratory practical classes
On completion of this course, the student will be able to:

Demonstrate ability to explain the multiphase nature of soils and to derive
quantities relating to the volumes and masses of the different phases of a soil
Describe the ability to apply the effective stress concept to solve elementary
geotechnical problems
Determine and classify soils.
Establish skills in soil permeability and compaction measurement and skills
in the solution of seepage-related problems.
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| 5. Developing the student’s ability to make decisions in the field.

Student Workload (SWL)
\.Gj..u.u\ \OJ&Q}W@MW\JJ\ Jaall

Structured SWL (h/sem) 108 Structured SWL (h/w) 7
Joadll A ClUall alatiall ol jal) Jasl) e saud calldall adatiall sl ) Jaall
Unstructured SWL (h/sem) 67 Unstructured SWL (h/w) 45
Jeadl) P lUall adasiall e ol Al Joadl Lo sansl Ul alaiidll ye ol yal) Jaall )
Total SWL (h/sem)
175

Jomdl) I3 Gl ISl 5 Jaal

Module Evaluation

Al all Balal) ands
Time/Num . Relevant Learning
ber Weight (Marks) Week Due Outcome
Quizzes 3 10% (10) 3,7, 10 LO#1 and 2
Formative Assignments 3 10% (10) 48,11 LO#2and 4
assessment Lab 1 10% (10) Continuous LO#3and5
Report 11 10% (10) Every week LO#4and 5
Summative Midterm Exam 2hr 10% (10) 7 LO#1,2and3
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
S ) = Y Gl.@_'ml\
Material Covered
Week 1 Introduction to soil engineering
Week 2 Physico—mechanical properties of soil

Week 3 Soil classification
Week 4 Soil classification
Week 5 Permeability & seepage flow in soils
Week 6 Permeability & seepage flow in soils
Week 7 Permeability & seepage flow in soils
Week 8 Permeability & seepage flow in soils

Week 9 Stresses within soil mass (Internals Stresses )

Week 10 Stresses within soil mass (External Stresses)
Week 11 Consolidation and Compressibility of the soil
Week 12 Consolidation and Compressibility of the soil
Week 13 Consolidation and Compressibility of the soil
Week 14 Soil Stabilization
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Week 15

Soil Stabilization

Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) gl

Material Covered
Week 1 Introduction, and Visiting the Lab.
Week 2 Water content estimation and physical properties of the soil.
Week 3 Specific gravity of the soil.

Week 4-5 Grain size distribution of the soil.
Week 6-7 Atterberg limits
Week 8 Chemical tests of the soil.
Week 9-10-11 Consolidation test explanation and training.
Week 12 Swelling test.
Week 13 Collapse test.
Week 14 Compaction test.
Week 15 Field density test.
Week 16 Preparatory week before the final Exam

Learning and Teaching Resources
Al aladl) jalias
Text Available in the
Library?
1. "Principles of Geotechnical Engineering",(2007), Braja M.
Das, 5th edition 2002, copyright by Wadsworth Group/United
Required Texts Stated. Yes

2. "Principal of Soil Mechanic", (1991), Mohammed O. AL-
Asho, (Book language in Arabic).
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1."Elements of Soil Mechanics", (1988), G. N. Smith and Ion G.
Recommended Texts N. Smith, USA'. . . . No
2."Problem Solving in Soil Mechanics", (2003), A. Aysen,
Swets & Zeitlinger B.V
Websites No
Grading Scheme
Group Grade prcul Marks Definition
(%)

A - Excellent Dbl 90 - 100 Outstanding Performance
B - Very Good las 2 80 - 89 Above average with some errors
Succe(sss()(irlo (;lol; C - Good L 70 -79 Sound work with notable errors
D - Satisfactory sl 60 - 69 Fair but with major shortcomings
E - Sufficient Jssia 50-59 Work meets minimum criteria
Fail Group FX - Fail (allaall 28) il (45-49) More work is required but credit awarded
(0-49) F - Fail ) (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.
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MODULE DESCRIPTION FORM
2‘::"""‘)‘0‘ 55 gMj CJ}C

Module Information
A:u.n\‘)ﬂ\ 3Ll QLA}L;A

Module Title English 111 Module Delivery
Module Type Support Theory
Module Code DWRE 316 [ Lecture
O Lab
ECTS Credits 2 O Tutorial
O Practical
SWL (hr/sem) 50 .
[0 Seminar
Module Level U Semester of Delivery 1
Administering Department DWRE College COE
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number 1.0

Relation with other Modules

6 AY Al 5l o) sall ae 28|

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Bpala) Y Sbxtly Wadl il g eyl 35U ol

Module Aims | English lll course - a perfectly-balanced syllabus with a strong grammar focus, and full support
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at all six levels. Headway's trusted methodology combines solid grammar and practice,
vocabulary development, and integrated skills with communicative role-plays and
personalization. Authentic material from a variety of sources enables students to see new
language in context, and a range of comprehension tasks, language and vocabulary exercises,
and extension activities practice the four skills. "Everyday English" and "Spoken grammar"
sections practice real-world speaking skills, and a writing section for each unit at the back of
the book provides models for students to analyze and imitate.

Module Learning
Outcomes

Gyl 35l rL';J\ ol 2

Here are five Course Learning Outcomes (CLOs) for the course "English Language
Intermediate":

CLO1: Demonstrate an advanced understanding of English grammar, including complex
sentence structures, verb tenses, and grammatical rules, to effectively communicate ideas
and convey precise meaning.

CLO2: Develop strong listening skills to comprehend and extract the main ideas, details, and
nuances from a variety of written and spoken texts, such as articles, interviews,
presentations, and conversations.

CLO3: Engage in meaningful and productive conversations using appropriate language,
actively participating and expressing thoughts, opinions, and experiences with fluency,
accuracy, and appropriate intonation and register.

CLO4: Produce well-organized and coherent paragraphs, incorporating effective writing
strategies such as introductions, topic sentences, supporting details, transitions, and
conclusions, to create logical and cohesive written texts.

CLO5: Expand vocabulary range and selection, including the ability to use appropriate
vocabulary to discuss feelings, opinions, and experiences, and to recognize, understand, and
use a variety of phrasal verbs and collocations in both spoken and written communication.

Indicative Contents

Lola, Y ol gzt

Grammar: Review and expansion of intermediate-level grammar points such as verb tenses
(present, past, future), conditionals, modals (Unit 1,2,3,4).
Vocabulary: Building vocabulary related to various themes, including work, travel, health,
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technology, entertainment, and current affairs. This may involve learning new words,
idiomatic expressions, collocations, and phrasal verbs. (Unit 1,2,3,4).

Reading: Reading passages or texts of moderate difficulty to improve comprehension skills,
expand vocabulary, and develop reading strategies. Topics could include articles, short stories,
informational texts, and adapted authentic materials. (Unit 1,2,3,4).

Writing: Developing writing skills by practicing different text types, such as emails, letters,
reports, essays, reviews, and summaries. Focus may be placed on organizing ideas, using
appropriate language, and improving grammatical accuracy. (Unit 1,2,3,4).

Listening: Enhancing listening comprehension through a variety of audio materials, including
dialogues, interviews, news reports, lectures, and conversations. Activities may involve
multiple-choice questions, gap-filling exercises, and answering comprehension questions.

(Unit 1,2,3,4).

Speaking: Encouraging spoken communication through pair and group activities, discussions,
role-plays, and presentations. Topics might include personal experiences, current events,
opinions, and debates. . (Unit 1,2,3,4).

Classroom presentation tool brings the Fourth edition Student's Book and Workbook alive on
the classroom wall, complete with interactive exercises, audio and video. The built-in tools
like focus, pens and highlighter give students a truly interactive teaching and learning

experience.

Student Book and Workbook audio for extra practice, plus Student Book video are now

available on the Headway Student website.

Learning and Teaching Strategies

sl abeil) Cilail i

Strategies

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering
type of simple experiments involving some sampling activities that are interesting to the

students.
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Student Workload (SWL)
\.r_}..\.u\ \Oigwqubﬂ\ Jaall

Structured SWL (h/sem) 22 Structured SWL (h/w) ,
Jradl I SIS onlh ) Lo L gl Ul (azid) ) Lk
Unstructured SWL (h/sem) Unstructured SWL (h/w)
17 . 1.1
Jadll s Il ozl pe ) et Leganl Il (lonll s o) Lok
Total SWL (h/sem)
50
Jradll JYs LIl g;g\ b Lo
Module Evaluation
Z\:tu\JJM 3alall e.usﬁ
Time/Num . Relevant Learning
Weight (Marks) Week Due
ber Outcome
Quizzes 2 )5% (151 5,10 LO#1,3
Formative
Assignments 1 )5% (151 6 LO #2
assessment
Projects
Report 1 10% (10) 10 LO #4,5
Midterm Exam 3hr 10% (10) 13 All
Summative
Final Exam hr3 50% (50) 16 All
assessment
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lﬁ)l‘.*m (& Y G\.@.’\A\
Material Covered
Week 1 Unit 1 — Part 1 A world of difference (Grammar, Vocabulary, and Everyday English)
Week 2 Unit 1 — Part 2 A world of difference (Grammar, Vocabulary, and Everyday English)
Week 3 Unit 2 — Part 1 The working week (Grammar, Vocabulary, and Everyday English)
Week 4 Unit 2 — Part 2 The working week (Grammar, Vocabulary, and Everyday English)
Week 5 Quiz 1in Ch.1, and Ch.2
Week 6 Unit 3 — Part 1 Good times, Bad times (Grammar, Vocabulary, and Everyday English)
Week 7 Unit 3 — Part 2 Good times, Bad times (Grammar, Vocabulary, and Everyday English)
Week 8 Unit 4 — Part 1 Getting it right (Grammar, Vocabulary, and Everyday English)
Week 9 Unit 4 — Part 2 Getting it right (Grammar, Vocabulary, and Everyday English)
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Week 10 Quiz 2in Ch. 3,and Ch.4

Week 11 Presentation 1

Week 12 Presentation 2

Week 13 Review all chapters for Mid Exam

Week 14 Midterm Exam

Week 15 Review for Final Exam

Week 16 Final Exam

Delivery Plan (Weekly Lab. Syllabus)
)..\'j';.oﬂ G&:;.u‘)“ G\.@.Ld\

Material Covered
Week 1
Week 2
Week 3

Week 4 N/A
Week 5
Week 6
Week 7

Learning and Teaching Resources
u.u_.g‘)ﬂ\} (,L_”d! )JL»AA

Available in the

Text
Library?
New Headway Intermediate Fourth Edition Student's Book and
Required Texts iTutor Pack, View larger,Part of New Headway Fourth Edition, By: Liz No
Soars & John Soars, ISBN-10 : 0194770257
Recommended Texts N/A N/A

https://elt.oup.com/catalogue/items/global/adult_courses/new_headway/intermediate_fourt

Websites
h_edition/?cc=global&selLanguage=en&mode=hub
Grading Scheme
Group Grade o] | Marks (%) Definition
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A - Excellent Skl 90 - 100 Outstanding Performance

B - Very Good [RERIES 80-89 Above average with some errors

Succe(sssaG-rlt;l:; C - Good Ao 70-79 Sound work with notable errors
D - Satisfactory Loyt 60 - 69 Fair but with major shortcomings

E - Sufficient P 50-59 Work meets minimum criteria

Fail Group FX - Fail (B 03) (45-49) More work required but credit awarded
(0-49) F - Fail ) (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.

116




MODULE DESCRIPTION FORM
2‘::"""‘)‘0‘ 55 gMj CJ}C

Module Information
:g...u\‘)ﬂ\ 3alal) Q\Ajhu

Module Title Numerical Analysis Module Delivery
Module Type Core Theory
Module Code DWRE 321 Lecture
O Lab
ECTS Credits 6 .
= Tutorial
O Practical
SWL (hr/sem) 150
O Seminar
Module Level U Semester of Delivery 2
Administering Department Dams and water College College of Engineerin
gbep resources Department g & & J
Module Leader Ali Ahmed Abdulmawjood e-mail aliabdulmawjood@uomosul.edu.iq
Module Leader’s Acad. Title Assistant lecturer Module Leader’s Qualification Msc
Module Tutor e-mail
Peer Reviewer Name Dr. Anmar Altalib e-mail anmar.altalib@uomosul.edu.iq

Scientific Committee Approval Date

01/06/2023 Version Number

1.0

Relation with other Modules
6 DAY Al 5l o) gall ae 48Dl

Prerequisite module

None

Semester

Co-requisites module

None

Semester

BaLs Y1 Sbgrtly adl il Aoyl 85U Colotal

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

EWRU NI R

The primary aims of this course are to:
Familiarize students with numerical methods for solving complex mathematical
problems, including numerical integration, differentiation, and the solutions of
differential equations.

Equip students with the skills necessary to obtain accurate numerical solutions to
mathematical problems that cannot be solved analytically. Students will develop the
ability to analyze and minimize errors and approximations inherent in these methods.
Educate students about common sources of error and approximation in numerical
methods, including truncation error, rounding error, and discretization error.

Provide students with mastery over the techniques for solving equations in one
variable, including the bisection method, secant method, Newton-Raphson method,
and fixed-point iteration method. After taking the course.

Allow students to develop a deep understanding of the available methods for solving
simultaneous equations, such as Gaussian elimination, LU decomposition, Gauss-
Seidel method, and Jacobi method, and their underlying principles.

Module Learning
Outcomes

Ayl 3oLl V’L":‘“ ol 2

On successful completion of this course students will be able to:
The objectives of studying this module are to make the students familiarise with the
ways of solving complicated mathematical problems numerically. (i)
Obtaining numerical solutions to problems of mathematics. (ii)
Describing and understanding of the several errors and approximation in numerical
methods. (iii)
The understanding of several available Solutions of Equations in One Variable. (ii)
The explaining and understanding of the several available methods to Solve the
simultaneous equations. (iii)

Indicative Contents

4olay Y ol gt

Indicative content includes the following.

Numerical Methods: Iteration and graphical method [Shr]
Newton-Raphson's method and False position method [Shr]
Taylor's series and Euler's method[5hr]

Runge's -Kutta method [5hr]

Indeterminate weight method and Integration method [Shr]
Interpolation:Greagory Newton forward interpolation method [Shr]
Gauss-Guadpruter method [Shr]

Defintion, Forming,Order and Degree of Difference equations [10hr]
Solution of Difference equations [Shr]

Gauss, Jacopi's and Gauss-seidel method [Shr]

Central differences [Shr]

Derivative of Newton forward and backward differences [Shr]

Learning and Teaching Strategies

padatll 5 aladll laasd) yi

Strategies

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering
type of simple experiments involving some sampling activities that are interesting to the
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students.

Student Workload (SWL)

Structured SWL (h/sem) Structured SWL (h/w)
Jradll s LIl (o) ) et 78 Lol I ozil) ol Lok S
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Jradl s LIl (Lol 2 b Ja 72 Lo ool Ul ozl eyl L S
Total SWL (h/sem)
150

Jradll I3 LIl &_giu b et

Module Evaluation

@\JJ\ Balall ?5\5‘33

Time/Num . Relevant Learning
ber Weight (Marks) Week Due Outcome
Quizzes 2 10% (10) 5,10 LO#1,2 and 5
Formative Assignments 2 10% (10) 2,12 LO#3and 4
assessment Projects / Lab. 10 10% (10) Continuous All
Report 1 10% (10) 13 All
Summative Midterm Exam 2 hr 10% (10) 7 LO#1,2and3
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@Bl o ) Zleiall

Material Covered
Week 1 Numerical Methods: Iteration and graphical method
Week 2 Newton-Raphson's method and False position method
Week 3 Taylor's series and Euler's method
Week 4 Runge's -Kutta method
Week 5 Indeterminate weight method and Integration method
Week 6 Interpolation:Greagory Newton forward interpolation method
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Week 7 Gauss-Guadpruter method
Week 8 Defintion, Forming,Order and Degree of Difference equations
Week 9 Defintion, Forming,Order and Degree of Difference equations
Week 10 Solution of Difference equations
Week 11 Gauss, Jacopi's and Gauss-seidel method
Week 12 Central differences
Week 13 Central differences
Week 14 Derivative of Newton forward and backward differences
Week 15 Derivative of Newton forward and backward differences
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
DAl e g gl

Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
o Jaﬂ\ 9 (Ja_ﬂ\ )JLAA
Text Available in the
Library?
Required Texts o Numerical Analysis Yes
Recommended Texts o  Numerical Analysis By Dass No
Websites
Grading Scheme
Cila all balads
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Group

Marks

Grade prEl (%) Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good o o 80 -89 Above average with some errors

Succe(ssso(“irlo (;lﬂl; C - Good Ao 70 -79 Sound work with notable errors
D - Satisfactory Lo gz 60 - 69 Fair but with major shortcomings

E - Sufficient Jsa 50-59 Work meets minimum criteria

Fail Group FX - Fail (Bl 43) ol (45-49) More work required but credit awarded
(0-49) F - Fail ) (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.
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MODULE DESCRIPTION FORM

Gyl 83U o 36

Module Information
:\ﬁu\‘)ﬂ\ PR\OA| U'_I\A}LLA

Module Title Open Channels Module Delivery
Module Type Core Theory
Module Code DWRE 322 O Lecture
— O Lab
ECTS Credits 5 X Tutorial
O Practical
SWL (hr/sem) —12 O Seminar
Module Level U Semester of Delivery 2
Administering Department DWR College ENG
Module Leader Dr. Mena Ahmed Alsawaf e-mail m.alsawaf@uomosul.edu.iq
Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Dr. Anmar Altalib e-mail anmar.altalib@uomosul.edu.iq

Scientific Committee Approval Date 13/06/2023 Version Number 1.0
Relation with other Modules
6 AY) A ) 3 sall ae 48D
Prerequisite module Semester 1

Hydraulic (DWRE 311)

Co-requisites module

None

Semester

Module Aims, Learning Qutcomes and Indicative Contents
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Module Aims

Lyl 33U Coluaf

On successful completion of this course students will be able to:

Recognize the common physical phenomenon of flow in open channel

Classify the type of flow and the properties for each type, with the common empirical

equations

8. Define the specific energy of the flow in open channel and connect that with
practical cases that happen in reality

9. Route the curve of surface water profile when there is a structure in open
channel

10. Recognize the main typed of pumps used in water resources engineering and how the
connect each other and define the main requirements to design the right one

N o

Module Learning
Outcomes

L)yl 3Ll (A,;M ol

12. Recognize types of open channel and the theoretical equation related to each.

13. Understand the flow variables affected to design an open channel.

14. Summarize the energy of flow and how move with flow.

15. Discuss the usage of closed channel and how to design, and compute the energy
dissipated

16. Describe the phenomenon “hydraulic jump” and indicate its danger when care does
not take to deal with it on a structure like dam

17. Define the critical depth, subcritical flow and super critical flow and indicate when
and where they happen in reality

18. Identify the raise or decrease in water level due to change in channels and compute
the effect of back water curve

19. Discuss the requirements and limitation to design a weir and its usage

20. Discuss types to compute discharge from a weir and correct the readings

21. Explain the time consumed to empty a reservoir by weir or notch.

22. ldentify the main view and characteristic of using a software related to open channel
(HEC-RAS).

Indicative Contents

Lolay Y ol gt

Indicative content includes the following.
Part A — Analyzing the flow in open channel

Defining the main variables affected on the flow of open channel and learn the right theoretical
way to deal with each case, such as Manning equation and Chezy equation in trapezoidal
channel or rectangular, classify the channel, learn the consideration of hydraulic radius and
Manning coefficient, study hydraulic jump, energy dissipated.

[20 hrs]

Part B — Designing an Open Channel

Design a channel with best hydraulic section, design a channel in different shapes, design a
channel with critical flow, design a channel affected by back water curve, design a weir to
empty a reservoir, correct its variables, design a structures to measure the discharge in an
irregular open channel or natural. [48 hrs]

Part C — Software

Apply the principles of flow in open channel with different structures in case of steady or
unsteady flow in an application relevant to channel (HEC-RAS). [10 hrs]

Learning and Teaching Strategies

adall g alal) i jiud

Strategies

| The main strategy that will be adopted in delivering this module is to encourage students’
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participation in the exercises, while at the same time refining and expanding their critical

thinking skills.

This will be achieved through classes, interactive tutorials, class works and by considering type
of simple experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL)
e gaul \ngw%ﬂMwbﬂ\ Jaall
Jradl s LIl (o) ) e 78 Lol (Il o)l Lok S
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Jradl s LIl (Lol 2 b Jot 47 Lo ol bl o) e ol L 3
Total SWL (h/sem)
Jrad) P Il S e e 125

Module Evaluation

G Al Balal) RTLY

Time/Num

Relevant Learning

Weight (Marks) Week Due

ber Outcome
Quizzes 3 15% (10) 4,8,12 LO#1,2,10and 11
. Assignments 5 15% (15) 2,4,6,8,10 LO#3,4,6and 7

Formative
Projects / Lab. 0 - - -

assessment
Report - - - -
Monthly exam 2 20% (20) 6,13 all
Summative Midterm Exam 2 hr 10% (10) 7 6LO# 1-
assessment Final Exam 2hr 50% (50) 16 All

Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
< ) S saY) G\.@.’\A\

Material Covered
Week 1 Open channel, types and classifications.
Week 2 Uniform flow, Chezy and Manning equations.
Week 3 Best hydraulic cross section
Week 4 Consecration of hydraulic radius and Manning coefficient
Week 5 Specific energy and critical depth.
Week 6 Critical depth with humps or contractions
Week 7 Hydraulic jump
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Week 8 Varied flow

Week 9 water surface profile

Week 10 Weirs and notches

Week 11 Empirical Formulae for Discharge Over Rectangular Weir

Time Required to empty a Reservoir or a Tank with Rectangular and Triangular

Week 12 '

Weirs or Notches

Week 13 Measurement of Flow of Irregular Channels

Week 14 Software: HEC-RAS, steady flow in channels

Week 15 Software: HEC-RAS, unsteady flow in channels

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
ALl (& s GL@..LJ\

Material Covered
Week 1
Week 2
Week 3

Learning and Teaching Resources
o J.Jﬂ\ 9 elzﬁ\ ).JLAA
Available in the
Text
Library?
Required Texts Vennard, J.K., 1963. Elementary fluid mechanics_. _4th Yes
edition.
Recommended Texts Rajput, R.K., 2004. A textbqok of fluid mechanips fand No
hydraulic machines. S. Chand Publishing.
Websites https://www.coursera.org/browse/physical-science-and-engineering
Grading Scheme
Group Grade prEl Marks Definition
(%)

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I e 80 - 89 Above average with some errors

Succe(sssﬂ(frlo ';lol; C - Good Ao 70 -79 Sound work with notable errors

D - Satisfactory Lo ge 60 - 69 Fair but with major shortcomings

E - Sufficient Jyeds 50-59 Work meets minimum criteria

Fail Group FX - Fail (Bl 13) el (45-49) More work required but credit awarded
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(0—49)

F — Fail ey (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.

MODULE DESCRIPTION FORM

@b.ﬂ‘ 55Ul a2 9 Csj.f

Module Information
:\ybﬂ\ 3alal) a"_a\.qjhu

Module Title Groundwater HydrOIOgy Module Delivery
Module Type Core X Theory
Lect
Module Code DWRE 323 O Lecture
X Lab
ECTS Credits 4 O Tutorial
O Practical
SWL (hr/sem) 100 O Seminar
Module Level 31 Semester of Delivery 2
A Dams and Water . )
Administering Department Resources College Engineering
Module Leader Dr.Rasha M. Sami Fadhil e-mail Rasha.fadhil@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD
Module Tutor e-mail
Peer Reviewer Name | Anmar A.M. Al-Talib e-mail
Scientific Committee Approval Date 15/06/2023 Version Number 1.0

Relation with other Modules

6 AV A ol 3 gall ae A8l

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents
Bali) Y Obgxtly el ity el 35U ol

Groundwater hydrology is essential for third-stage dams and water resources
engineering students in order to

o identity the properties of artesian wells and describe the
conditions under which they form;

e explain the difference between porosity and permeability;
Module Aims

ety ol laaf o list and describe the properties of aquifers that control the

movement and storage of groundwater;

e use Darcy's Law to explain the roles of aquifer properties and
driving forces in governing the rate of groundwater flow;

e apply the concept of hydraulic head to draw flowlines on maps
and cross sections;

e interpret the current and historical balance between groundwater
recharge and water extraction from well hydrographs;

Overview of essential concepts encountered in hydrological systems.

e An ability to distinguish, identify, define , formulate and solve
engineering problems by appling principles of engineering scince and
Module Learning mathmatics.
Outcomes e Learning role of groundwater flow modelling within hydrogeology and
consequently water resources management
ol 5Ll el . Learning‘ the mathematical basis of gr01‘1ndwater ﬂ?w mod‘els (Darcy’s law,
conservation of mass/energy) and solve issue associated with the treatment
of wells
e The key components of groundwater flow models and the typical workflow of
groundwater flow modelling, with emphasis on application using software.

Indicative content includes the following.
¢ General introduction - groundwater cycle. (4hrs)
Indicative Contents e Groundwater aquifers in Iraq . (4hrs)
aoLa Y ol gl

e Definitions and terms. (4hrs)

¢ Groundwater movement laws. (6hrs)
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e The steady state of flow in wells. (4hrs)

e Unsteady flow condition. (6hrs)

e overlapping wells. (6hrs)

e The imaginary well theory. (4hrs)

e Pumping check. (4hrs)

e  Well drilling. (4hrs)

e Flow network and groundwater mapping. (6hrs)

e The relationship of rainfall with the groundwater level and data
documentation. (4hrs)

Learning and Teaching Strategies

aabeill g abail) Ll i

The essential strategy of this module is to motivate students about applying
theory of groundwater occurrence and movement; groundwater extraction,
Strategies | replenishment, and protection; knowing the underlying principles of methods
applied to groundwater exploration and pumping tests; building numerical
models for groundwater flow. Ability to use software for simulating

Groundwater.
Student Workload (SWL)
Structured SWL (h/sem) Structured SWL (h/w)
Jradll P LIl (o) ) e 78 Lol (Il ozl ol Lok S
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Joadl P LIl (ol 2 ) e 22 Lo ol Il ozl ol ) L5
Total SWL (h/sem)
Jadl I3 Il Sl fedd 100
Module Evaluation
Al Balal) s
Time/Num . Relevant Learning
Weight (Marks) Week Due
ber Outcome
Formative First monthly 2 hr 15% (15) 7 #1,2,3 and 4
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assessment Exam
Second monthly
2hr 15% (15) 15 #5,6and 7
Exam
Summative Class work 2 hr 10% (10) 3,5,7,10,13 All
assessment Final Exam 3hr 60% (60) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o sl z el

Material Covered

General introduction - What is Groundwater? Groundwater and the Water Cycle
Groundwater aquifers in Iraq: Importance of Groundwater, Groundwater Scenario: Global

Week 1
Perspectives
Global Mapper software.
Definitions and terms: Aquifer Properties, Types of Aquifers, Confined aquifer
Week 2 Unconfined aquifer, Leaky aquifer, Perched Aquifers
Properties of Aquifers, Porosity, Specific yield, Coefficient of permeability
Global Mapper software.
Groundwater movement laws: Darcy’s Law, Hydraulic Conductivity, Transmissibility
Week 3 .
Excel Coding.
Week 4 | The steady state of flow in wells: Analysis of Steady Groundwater Flow, Steady Flow in
Confined Aquifers
- Steady Flow in Unconfined Aquifers ,Steady Unconfined Flow without Recharge or
Week 5 | Evapotranspiration
Excel Coding
Equations of Motion, Confined Groundwater Flow
Week 6 Confined Groundwater Flow between Two water Bodies, Unconfined Flow by Dupit’s
Assumption
Week 7 First monthly exam
weeks | Hydraulics of Wells, Drawdown in Wells, Steady Flow into a Well Confined Flow-Unconfined
Excel Coding
Week 9 | Flow- Functions of Wells, Classification of Water Wells, Open Wells-Tube wells
Week 10 | The imaginary well theory.
GMS software
Pumping check. Well flow near aquifer boundaries-Well flow near an Impermeable boundaries
Week 11

-Multiple Well System- GMS software
GMS software
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Week 12 | Flow network and groundwater mapping.
GMS software
Well drilling- penetration speed, diameter of the bit, depth of the hole and level of
Weekl3 | vibration.
GMS software
Week 14 | The relationship of rainfall with the groundwater level and data documentation.
GMS software
Week 15 Second monthly exam .
Week 16 The preparatory week before the Final Exam
Learning and Teaching Resources
) Jdﬂ\ 9 ?L:\J\ JJLAAA
Available in the
Text
Library?
Groundwater hydrology (2005) by Todd,D.K., Mays, L.
Required Texts | W. Wiley Yes
Ground
Groundwater hydrology-Conceptual and
Recommended Texts computational Models (2003)by K.R.Rushton Yes
published by Wiley

https://ocw.mit.edu/courses/1-72-groundwater-hydrology-fall-2005/

Websites https://ocw.mit.edu/courses/1-72-groundwater-hydrology-fall-2005/pages/lecture-notes/
Grading Scheme
Group Grade e Marks Definition
(%)
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good o A 80 - 89 Above average with some errors
Succe(sssﬂ(irlo 0110]; C - Good e 70-79 Sound work with notable errors
D - Satisfactory Losse 60 - 69 Fair but with major shortcomings
E - Sufficient ks 50-59 Work meets minimum criteria
Fail Group FX - Fail (B 13) el (45-49) More work required but credit awarded
(0-49) F - Fail ey (0-44) Considerable amount of work required
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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.

MODULE DESCRIPTION FORM
3.,:,‘,»\).0‘ 5L J«ﬁj CJ}.C

Module Information
@»\Jﬂ\ PR\OALl QLA)L.A

Module Title Drainage Engineering Module Delivery
Module Type Core & Theory
Module Code DWRE 324 O Lecture
Lab
ECTS Credits 6 .
- X Tutorial
O Practical
SWL (hr/sem) 150
O Seminar
Module Level 31 Semester of Delivery 1
Administering Department DWRE College COE
Module Leader Dr. Ahmed A. M. Al-Ogaidi e-mail a.alogaidi@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor | e email L e
Peer Reviewer Name Dr. Anmar Altalib e-mail anmar.altalib@uomosul.edu.iq
Scientific Committee Approval Date 01/06/2023 Version Number 1.0
Relation with other Modules
LAY Al 5ol 3 gall ae 48]l
Prerequisite module None Semester
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Co-requisites module

None Semester

Module Aims, Learning QOutcomes and Indicative Contents

BaLs Y1 Sbsztly adl il Byl 85U Colotal

Module Aims

ety ) 33U Colual

1. To introduce the students to the agricultural drainage required to enhance the
fiheld prloduction, and to create a balance among water, air, and salts contents in
the soil.

To learn general principles of groundwater hydraulics such as Darcy’s law, Dupuit-
Forchheimer method, and groundwater flow in layered soils.

To manage and reclaim the saline soils by leaching

To investigate drainage projects.

To evaluate soil hydraulic conductivity in field and in laboratory.

To understand different types of drainage systems and their planning.

To design the cross-section of surface and subsurface drains.

To choose the proper distance between drains.

To understand the vertical drainage.

10. To maintain drainage systems.

11. To understand the effect of drainage on environment.

CONOURW N

Module Learning
Outcomes

el sl il 2

The Drainage Engineering course teaches students a lot of useful things in designing and
understanding drainage networks. After completing this course, students are supposed to be
familiar with the following points:

1. Definition of drainage, its purpose, evidence and benefits, as well as an overview
of the history of drainage in Iraqg.

2. Learn the basics of groundwater movement by studying Darcy's law, Laplace's
equation, and Dupuis-Forchheimer's equation.

3. Learn about the reclamation of saline soils, salts removal, and the requirements
for leaching them.

4. Learn the exploratory and design investigations of drainage projects.

5. Studying the various methods used to estimate the hydraulic conductivity of soils
in the laboratory and field.

6. Identifying the different drainage systems through their types, planning their
locations and depths, and designing filters.

7. Learn the basics of designing surface (open) and subsurface (covered) drainage
sections.

8. Plesigning the distances between the drains in the case of stable and unstable

ow

9. Identifying the vertical drainage (drainage wells).
10. Learn drainage maintenance.
11. The relationship between drainage and environmental pollution.

Indicative Contents
Lolay Y ol gl

Indicative content includes the following:

General introduction on drainage of agricultural lands

Definition of drainage, purpose of drainage, evidences of drainage problems, drainage benefits,
drainage in Iraqg, and sources of excess water in sail. [5 hrs]

Principles of groundwater hydraulics

Introduction, Law of energy conservation, groundwater potential, Darcy’s law, Law of mass
conservation, Laplace’s equation, and Dupuit-Forchheimer equation. [10 hrs]

Reclamation of saline soils

The origin and nature of saline soils, Factors helping to increase the concentration of salts in
agricultural soils, distribution and movement of salts in soil, the critical depth of groundwater,
classification of saline soils, reclamation methods of saline soils, and soil leaching and leaching
requirements. [10 hrs]

Drainage projects’ investigations

Exploratory investigations, design investigations, and groundwater investigations. [5 hrs]
Estimation of soil hydraulic conductivity
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Introduction, laboratory methods of soil hydraulic conductivity estimation, and field methods
of soil hydraulic conductivity estimation. [10 hrs]

Drainage systems

Introduction, types of drainage networks, planning drains’ positions, patterns of drainage
network distribution, drain depths, accompanying works to subsurface drainage network, and
filters (envelopes). [5 hrs]

Design of drains’ sections

Introduction, drainage coefficient, design of open drains’ sections, and design of pipe drains
diameters. [5 hrs]

Spacing between drains

Introduction, equations used in specifying drains’ spacing, equations based on steady-state
flow condition, and equations based on unsteady-state flow condition. [15 hrs]

Vertical drainage (drainage wells)

Introduction, types of drainage wells, advantages of vertical drainage, disadvantages of vertical
drainage, groundwater flow towards drainage walls, and overlapping among drainage wells. [5
hrs]

Drains’ maintenance

Introduction, maintenance of open drains, maintenance of buried drains, and maintenance of
drainage wells.

Drainage and water pollution

Introduction, effect of return water on domestic water uses, effect of return water on
industrial water uses, effect of return water on fish water life, effect of return water on
entertainment water uses, and methods of return water controlling. [5 hrs]

Learning and Teaching Strategies

adaill g alail Clliasi) jind

Strategies

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering

some challenging problems to motivate students.

Student Workload (SWL)
Structured SWL (h/sem) Structured SWL (h/w)
Joad) I LIl (Bonlh ) Lo 78 Lol I ozl ol Lok 5.2
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Joadl Pl LIl (ol 2 ) e 72 Lol JUall ozl e alyll L 4.8
Total SWL (h/sem)
Jadl I3 Il Syl e 150
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Module Evaluation
sl Al 30l s

Time/ . Relevant Learning
Weight (Marks) Week Due

Number Outcome

. Quizzes 4 16% (16) 5,10 LO #1 -8
Formative

Assignments 7 16% (16) 2,12 LO#2,3,5-9
assessment

Lab. 1 8% (8) 5&13 LO#3,8

ST Midterm Exam 2 hr 10% (10) 10 LO #1-7

assessment Final Exam 3 hr 50% (50) 16 All

Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered
Week 1 General introduction on drainage of agricultural lands: Definition of drainage, purpose of drainage, evidences of

drainage problems, drainage benefits, drainage in Iraq, and sources of excess water in soil.

Weeks 2-3 | Principles of groundwater hydraulics: Introduction, Law of energy conservation, groundwater potential, Darcy’s
law, Law of mass conservation, Laplace’s equation, and Dupuit-Forchheimer equation.

Reclamation of saline soils: The origin and nature of saline soils, Factors helping to increase the concentration of

Weeks 4-5 | o5its in agricultural soils, distribution and movement of salts in soil, the critical depth of groundwater,
classification of saline soils, reclamation methods of saline soils, and soil leaching and leaching requirements.

Week 6 Drainage projects’ investigations: Exploratory investigations, design investigations, and groundwater
investigations.

Weeks 7-8 | Estimation of soil hydraulic conductivity: Introduction, laboratory methods of soil hydraulic conductivity
estimation, and field methods of soil hydraulic conductivity estimation.

Drainage systems: Introduction, types of drainage networks, planning drains’ positions, patterns of drainage

Week 9 network distribution, drain depths, accompanying works to subsurface drainage network, and filters
(envelopes).

Week 10 Design of drains’ sections: Introduction, drainage coefficient, design of open drains’ sections, and design of pipe
drains diameters.

Weeks Spacing between drains: Introduction, equations used in specifying drains’ spacing, equations based on steady-
11-13 state flow condition, and equations based on unsteady-state flow condition.
Vertical drainage (drainage wells): Introduction, types of drainage wells, advantages of vertical drainage,

Week 14 disadvantages of vertical drainage, groundwater flow towards drainage walls, and overlapping among drainage
wells.

Drains’ maintenance: Introduction, maintenance of open drains, maintenance of buried drains, and

maintenance of drainage wells.

Week 15 Drainage and water pollution: Introduction, effect of return water on domestic water uses, effect of return
water on industrial water uses, effect of return water on fish water life, effect of return water on entertainment

water uses, and methods of return water controlling.

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered
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Week 5 Lab 1: Laboratory estimation of soil hydraulic conductivity
Week 13 Lab 2: Training on a software of computing drain spacing
Learning and Teaching Resources
o Jﬂ\ 9 (Jaﬂ\ JJM
Available in the
Library?
(1992 Sl e sl G Lul e k) e s (Ui deis
Required Texts ( . ) £ _J; f . o . gl Yes
Drainage Engineering, James N. Luthin (1973).
(1991) QL«‘L‘ )L:«‘H L t\aﬁ e s L@}U‘ Slge oyl R 4JJ':J\
Recommended Texts | [yrjgation and drainage engineering, Peter Waller, No
Muluneh Yitayew (2016).
Websites http://ecoursesonline.iasri.res.in/course/view.php?id=550
Grading Scheme
Al J.ﬂ\ Lhas
Group Grade e Marks Definition
(%)
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good o 80 -89 Above average with some errors
Succe(sssﬂ(}_rlo ';10[; C - Good e 70 - 79 Sound work with notable errors
D - Satisfactory Losge 60 - 69 Fair but with major shortcomings
E - Sufficient It 50-59 Work meets minimum criteria
Fail Group FX — Fail (3l a3) ol (45-49) More work required but credit awarded
(0-49) F - Fail ey (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.
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MODULE DESCRIPTION FORM
:\,gu\)ﬁ\ salall Sa g CJ}AJ

Module Information
M\J.ﬂ\ PR\A| k_il.A)lM

Module Title Soil Mechanics and Foundations Module Delivery
Module Type Core X Theory
Module Code DWRE325 X Lecture
X Lab
ECTS Credit 5.0
rea | 22 X Tutorial
SWL (hr/sem) 125 X Practical
] Seminar
Module Level 3 Semester of Delivery \ 2
Administering Department Dam iggo\:z: College Engineering
Module Leader | Ibrahim M. Alkiki e-mail i.alkiki@uomosul.edu.iq
Module Leader’s Acad. Title \ Professor | Module Leader’s Qualification \ Ms.C
Module Tutor | Dr. Zuheir Karabash e-mail Karabash@uomosul.edu.iq
Peer Reviewer Name | Anmar A.M. Al-Talib e-mail Anmar.altalib@uomosul.edu.iq
Scientific Committee | 3,073 | Version Number 1.0
Approval Date

Relation with other Modules
AV Al 5all ) sall e B3I

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L Y il sinall 5 alel) il 5 4 Hall salall Calaa

Module Aims
o)l sald) Calaal

1- The course aims to give students the knowledge to understand the theory of

shear strength of the soil.

2- The issue of engineering soil problems and how to improve the soil to raise
its bearing capacity, reduce subsidence, and avoid the problems of swelling and
fallout, and the effects of gypsum and saline soils will also be discussed.
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3- to understand the concept of lateral earth pressures of soils and retaining
wall.

4-To develop problem-solving skills and understanding of foundation
engineering theory through the application of techniques. To provide students
with exposure to systematic methods for designing foundations.

5-To discuss and evaluate the feasibility of foundation solutions to different
types of soil conditions considering the time effect on soil behavior.

6- To understand the structural design of different types of shallow
foundations.

7-To Calculate the ultimate pile capacity in the sand and in clay. To calculate

the ultimate pile capacity of group piles and assess pile group efficiency. To
estimate settlement of single and group piles.

Module Learning
Outcomes

gl Hall 3alall aladl) s j2a

1. Understand the shear strength behavior of the soil and find the shear parameters which
are important in the calculation of the bearing capacity of the soil.
2. Calculate the lateral earth pressure and the lateral force that is applied on the retaining
walls which is essential for designing the retaining walls and for the factor of safety against
failure.
3. Use modern soil mechanics equipment and soil investigation procedures.
4.Gain the ability to how to write professional, clear, concise technical reports.
5. Design different types of shallow foundations structurally. Calculate the bearing

capacity of shallow foundations erected on clays and sands. Calculate bearing capacity of
shallow foundations subjected to moment

6. Understand the structural design of foundations.

7. Calculate the ultimate pile capacity in the sand. Calculate ultimate pile capacity in soils.
Calculate single and group pile settlements.

Indicative Contents
Goala LY el sial)

Indicative content includes the following.

- Part A- Soil investigation
Introduction to the foundation engineering, and soil investigation methods
and preparation of the investigation reports.[10]
Revision problem classes [2 hrs]

- Part B -Shear strength of the soil
Shear strength theory, parameters of the shear strength, failure mechanism,
plane of failure, stresses on the planes in soil, Mohr’s circle and Mohr’s
envelope of failure, laboratory and field shear strength tests.[12]
Revision problem classes [6 hrs]

- Part C — Bearing capacity of shallow foundations
Type of foundations, bearing capacity equations (Terzaghi equation,
Hansen equation, Meyerhof equation, Vesic equation), bearing capacity of
foundation on sand, bearing capacity of foundation on clay, bearing
capacity of foundation subjected to moment. [12 hrs]
Revision problem classes with problem-solution discussions [6 hrs]

- Part D — Design of earth retaining structures

- Estimation the lateral earth pressure, Design of gravity retaining walls,
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design of cantilevered retaining walls, overturning stability, sliding
stability, bearing capacity of retaining walls [12 hrs]
Design problem-solution discussions [6 hrs]

- Part E — Deep foundation: Ultimate pile capacity

Type of deep foundations, ultimate pile capacity in sand, ultimate pile
capacity in clay, pile capacity of group piles, group pile efficiently [10 hrs]
Revision problem classes with problem-solution discussions [2 hrs]

-Part F — Structural design of shallow foundations
Types of foundations, structural design of spread footing, structural design
of continuous footing, structural design of combined footing, structural
design of trapezoidal and strap footings, structural design of raft

- Design problems [2 hrs]

foundations.

[10 hrs]

Learning and Teaching Strategies

bl 5 alal) Cilial ind

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,

Strategies | . . . oy . . . .
interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.
Student Workload (SWL)

Structured SWL (h/sem) 93 Structured SWL (h/w) 6.2

Juaill & Ul dzsiall gl all Jaal Lo yaudd (Uall alaiall jaal 5l sl '
Unstructured SWL (h/sem) 3 Unstructured SWL (h/w) 71

Seadl) JU& QlUall il e ol al) Jaall Lo gand Ll L) e ol all Jaal :
Total SWL (h/sem) 125

Jumadll J3a el IS sl al) el

Module Evaluation

A Hall 3Ll Pty

Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome
Quizzes 3 10% (10) 4,7,11 LO#1-2,5-6,7
Formative Assignments 3 10% (10) 5,8,12 LO#1-2,5-6,7
assessment Lab 1 10% (10) Continuous LO # 3 and 4
Report 7 10% (10) Every week LO#34
Summative vidterm | 5 b 10% (10) 7 LO#1,2.5
assessment g al Exam | 2hr 50% (50) 16 All

Total assessment | 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

kil & s zleiall
\ Material Covered
Week 1 Introduction and general information.
Week 2 Soil investigation and description.
Week 3 Shear strength of the soil.
Week 4 Shear strength of the soil.
Week 5 Shear strength of the soil.
Week 6 Bearing capacity of the soil.
Week 7 Bearing capacity of the soil.
Week 8 Bearing capacity of the soil.
Week 9 Lateral earth pressure of the soil.
Week 10 Lateral earth pressure of the soil.
Week 11 Retaining walls.
Week 12 Deep foundation.
Week 13 Deep foundation.
Week 14 Foundation structural design.
Week 15 Foundation structural design.
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
il e gl zlgid)
Material Covered
Week 1 Introduction to laboratory
Week 2 Unconfined compression test
Week 3-4 Direct shear test- explain and training
Week 5-6-7 Triaxial shear test- explain and training
Week 8-9 Vane shear test.
Week 10-11 Standard penetration test.
Week 12-13 Cone penetration test.
Week 14-15 Plate load bearing test.
Week 16 Preparatory week before the final Exam
Learning and Teaching Resources
u.u...\‘)dﬂ\} eﬂ:ul\ )JLA.A
Text Available in
the Library?
3. "Principles of Geotechnical Engineering",(2004), Braja M.
Das, 5th edition 2002, copyright by Wadsworth Group/United
. Stated.
L Qe LIS 4. "Principal of Soil Mechanic", (1991), Mohammed O. AL- Yes
Asho, (Book language in Arabic).
1985 (ol aedalic shax dmalr ¢ " el it ()9 (SaBly G ¢ S -4
Recommended 3." Elemenjts of Soil Mechanics", (1988), G. N. Smith and Ion
G. N. Smith, USA. No
4." Problem Solving in Soil Mechanics", (2003), A. Aysen,

139




Swets & Zeitlinger B.V.

, "Foundation Analyses and Design "3. Bowles, J.E., P.E., S.E.,

.2006The McGraw-Hill Companies, Inc, 5Sthed.,

Foundation "4. -Peak, R. B., Hanson, W. E. and Thorburn, T.H.,
, John Wiley and Sons, 2nd ed., 1974 "Engineering

, Thomson "Principle of Foundation Engineering "”5. Das, B. M.,
Books/Cole, California State University, Sacramento, 5th ed.,
2004.
Principles of foundation ” 6. Das, B. M., & Sivakugan, N.,
, Cengage learning, 2018. "engineering

Websites No
Grading Scheme
Group Grade pail) MZ?;}(; Definition
0

A - Excellent Jkiial 90 - 100 Outstanding Performance
B - Very las s 80 -89 Above average with some errors

Success Good
Group C - Good 2 70 -79 Sound work with notable errors

50-100 - : .

( ) ) D Lo s 60 - 69 Fair but with major shortcomings

Satisfactory
E - Sufficient Jsie 50 - 59 Work meets minimum criteria
. . . More work required but credit

- FENIPA|] ol -

Fail Group FX - Fail s ) b (45-49) awarded
0-49) F — Fail 0y (0-44) Considerable amount of wprk
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.
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MODULE DESCRIPTION FORM
3.3,,»\).1.“ W gMj CJ}C

Module Information
geu\‘)ﬂ\ salll QLA}L.A

Module Title Consumptive use and water duty Module Delivery
Module Type Core Theory
O Lecture
Module Code
326 0 Lab
ECTS Credits 4 B Tutorial
X Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery 2
ey Dam and water . .
Administering Department College Engineering
resources
Module Leader Dr.Anmar Abdulaziz Majeed Al-Talib e-mail Anmar.altalib@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor Ass.Lec.Alaa Ismaeel Naser e-mail E-mail
Peer Reviewer Name | Anmar A.M. Al-Talib e-mail Anmar.altalib@uomosul.edu.iq

Scientific Committee Approval Date 13/06/2023

Version Number

1.0

Relation with other Modules
G AY) A Jall 3 sall ae 28D

Prerequisite module

None Semester

Co-requisites module

None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Bals Y1 Sbsztly adl il Byl 85U Colotal

Module Aims

ey ) 35U Colraf

1.To understand Consumptive use and water duty.
and other methods. 2. To understand Penman monteth equation
3. To understand the Irrigation efficiencies.
4.To understand the Irrigation frequency and amount of water.
5. To understand the Irrigation methods .
6. To understand the Principles of Irrigation networks.

Module Learning
Outcomes

Al B3l el 2

Eto) of ( of the potential Consumptive use 1. how to use mathematical relations in a calculation
different crops .

Identify the different stages of crop growth .

Draw the crop coefficient curve for different crops .

Calculating the water Consumptive use of the crop .

Identify the different irrigation efficiencies within the field .

Calculation of water duty for irrigation projects .

Learn about different irrigation methods and their specifications .

NouvswN

23.

Indicative Contents
Aol ol gzt

Indicative content includes the following.

Part A - Consumptive use

Absolute water consumption - transpiration - evaporation - conditions affecting water
consumption - direct measurements of water consumption - Hargreves equation - water
consumption of natural plants, Calculation of water consumption reference ETo for crops using

the Benman Monteth equation [5 hrs]

Find crop coefficient Kc for different plants and calculate water Consumptive use of crop ETc,
- Meteorology as a guide for water Consumptive use - Plani - Creedli method - Jensen - Hayes
method Climate and plant physiology (functions of plant members) and their relevance to water

Consumptive use [5 hrs]

Plant growth season - Water Consumptive use needs for crops during the growing season -
Practical considerations. [2 hrs]

When to irrigate - and how much water to apply, the soil moisture endpoints, the external
appearance of the crop, Use of various crops for water, available water resources, winter

irrigation, Autumn irrigation. [5 hrs]

Revision problem classes [2 hrs]
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Part B — water duty

Fundamentals

The effect of the sedimentary soil layer, the stage of plant growth and its effect on the irrigation
method, irrigation during the vegetative growth stage, the method of flowering irrigation. [6
hrs]

The method of irrigation during the fruiting period, depth of the root area, irrigation frequency
(irrigation rotation), irrigation efficiency, water transfer efficiency, water application efficiency

, water use efficiency, water storage efficiency. [6 hrs]

Drip irrigation, the benefits of drip irrigation, potential problems of drip irrigation, Surface
irrigation and underground irrigation (under surface) ,Free flooding without control, submerged
slides, submerged docks, internal irrigation, hydraulic surface irrigation. [6 hrs]

Learning and Teaching Strategies

sl 5 aleill Cilagil yia)

Strategies

Through this semester we will try to teach the student how to calculate the value of the
reference water Consumptive use of the plant and then learn how to draw the crop coefficient
curve and thus how to calculate the water Consumptive use of the crop using more than one
method in the calculations and compare them and choose the best according to the weather data
available to us and then the student will be able to choose Crops suitable for cultivation,
defining the agricultural plan in the field or project, and calculating the water standard that will
enable the student to determine the seasonal amount of water needed for the field or project.
The student will also learn how to calculate the different irrigation efficiencies for the purpose
of choosing the appropriate irrigation method for the field, which will be determined by the

topography and the physical properties of the soil.

Student Workload (SWL)
\.Gj..u.u\ \OJL._\‘WQ__JMW\JJ\ Jaall

Structured SWL (h/sem) Structured SWL (h/w)
Joadll I LIl (ol ) Lo Lol Il (azil) ol Lok

36 4

Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 2.5
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Jail

bV Cdlel) lanll el ) ek Leseol Clal) ) pe ol fuds

Jad) s Il S e

Total SWL (h/sem)
100

Module Evaluation
sl 5l 33Lal) s

Time/Num . Relevant Learning
Weight (Marks) Week Due
ber Outcome
Quizzes 2 10% (10) 5,10 7 and 6LO #1, 2,
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 5% (5) Continuous All
Report 3 )15% (15 ,8,124 ,5and 72LO #
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
s )Lﬂ\ = g G\.@.’\A\
Material Covered
— Absolute water consumption - transpiration - evaporation - conditions affecting water consumption - direct
ee

measurements of water consumption - Hargreves equation - water consumption of natural plants

Week 2 Calculation of water consumption reference ETo for crops using the Bennett Monteth equation
Week 3 Find crop coefficient Kc for different plants and calculate water consumption of crop ETc
Week 4 - Meteorology as a guide for water consumption - Plani - Creedli method - Jensen - Hayes method
Climate and plant physiology (functions of plant members) and their relevance to water consumption
Week 5 Plant growth season - Water consumption needs for crops during the growing season - Practical considerations
Week 6 When to irrigate - and how much water to apply, the soil moisture endpoints, the external appearance of the crop
Week 7 Use of various crops for water, available water resources, winter irrigation, Autumn irrigation
Week 8 Soil moisture removal by plant roots, moisture content effect on soil dehumidification rate
Week 9 The effect of the sedimentary soil layer, the stage of plant growth and its effect on the irrigation method,
irrigation during the vegetative growth stage, the method of flowering irrigation

Week 10 The method of irrigation during the fruiting period, depth of the root area, irrigation frequency (irrigation
rotation)

Week 11 irrigation efficiency, water transfer efficiency, water application efficiency , water use efficiency, water storage
efficiency

Week 12 Efficiency of water distribution, efficiency of water consumption,
Examples of irrigation efficiencies

Week 13 sprinkler irrigation, other uses of sprinkler networks, basic conditions for sprinkler irrigation system design,
sprinkler network design

Week 14 Drip irrigation, the benefits of drip irrigation, potential problems of drip irrigation
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Surface irrigation and underground irrigation (under surface)

Week 15 Free flooding without control, submerged slides, submerged docks, internal irrigation, hydraul?c §urface

irrigation,

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
DAl e g gl

Material Covered

Week 1 Non
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
u.u:g)dﬂ\J (J’:J\ ‘)JLAAA

Available in the

Text
Library?
- Irrigation principles and practices , by V.E. Hansen
Required Texts ,O.W.lIsraelsen and G.F. Stringham, fourth edition, john wiley Yes
and sons., 1980.
1-Crop evapotranspiration —guide lines for
Recommended Texts computing crop water requirements (FAO — yes

56)(1998)
2--Crop water requirements (FAO — 24)(1974)

Websites
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Grading Scheme

Gila Hall laas

(EL Grade g Marks Definition

(%)
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good I e 80 - 89 Above average with some errors
Succe(sssﬂ(%rlo ';lﬂl; C - Good o 70 -79 Sound work with notable errors
D - Satisfactory Lo e 60 - 69 Fair but with major shortcomings
E - Sufficient P 50-59 Work meets minimum criteria
Fail Group FX — Fail (3Ll 4B) oy (45-49) More work required but credit awarded
(0-49) F — Fail b (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.
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MODULE DESCRIPTION FORM

da) Hall saldd) Caa g CJ}«J

Module Information
:N:\M\J..‘J\ salall C"_I\Ajl:u:

Module Title Statistical Methods in Hydrology Module Delivery
Module Type Suport or related learning activity U Theory
Lecture
Module Code DWRE 316 O Lab
ECTS Credits 2 O Tutorial
O Practical
SWL (hr/sem) 50 O] Seminar
Module Level U Semester of Delivery 1
e Dams and Water . .
Administering Department Recourses College Engineering
Module Leader Mubhanad Talal Yousif e-mail Mohanad ALsheer@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Dr. Omer e-mail o.agha@uomosul.edu.iq
Scientific Committee Approval Date 20/8/2024 Version Number 1.0
Relation with other Modules
6 AY) A all 3 sall ae 48D
Prerequisite module None Semester Spring
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

A3l HY) by sinall g alacill il 5 dpud Hall alall Ciloa

Module Aims 1.

o) Al sald) Calaal

To analysis of hydrological data.

2. To representation and graphical of hydrological data
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This course deals with the basic concept of descriptive statistics for hydrological data.
To understand the meaning of probability theory.
To application the regression analysis and correlation on hydrological data.

Module Learning
Outcomes

Ao Hall 3alall aladl) s 3

—ln N W

Discrimination between graphical of hydrological data and descriptive statistics for
hydrological data.

Learn how to calculate the descriptive statistics for hydrological data.

Identify probability theory.

Explanation the regression analysis.

Define the correlation on hydrological data.

RAFa

Indicative Contents
4ala Y @l siaall

Indicative content includes the following.

oduction to statistical Hydrology; Definitions and Scope; Need of Statistical Methods; Hydrologic
Processes; Hydrologic Variables. [16 hrs]

Graphical Representation of Hydrologic Data; Dot Diagram; Histogram; Frequency Polygon
and Cumulative Relative Frequency Diagram; Duration Curves; Bar Chart
. [24 hrs]

Numerical Summaries and Descriptive Statistics; Measures of Central Tendency; Mean;
Median; Mode; Measures of Dispersion; Mean Absolute Deviation; Standard Deviation and
variance. [24 hrs]

and Curvilinear Regression; Model Regression Analysis; Simple Linear Regression (SLR)
Transformable to Linear Regression, Correlation and Coefficient of Determination. [24 hrs]

Learning and Teaching Strategies

adall 5 alal) i) jiud

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,

Strategies o N : - X
by considering type of exercises involving some problems that are interesting
to the students in mathematics scope in a field of dams and water resources
engineering.

Student Workload (SWL)
LG}..\.\.»\ \OJu._\}um;_ﬂUaﬂguUﬂ\ Jaall
Structured SWL (h/sem) 3 Structured SWL (h/w) )
Joadll PUA Ul adatiall ol Hal) Jasl) e sansd callall adaial) ol yall Jasll
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) )
Jaadl) P lUall alatiall e ol jall Joad) L s Callall alaiidl) e jal) Jasl)
Total SWL (h/sem) 50
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Jadll D& IR IS ol Jeal

Module Evaluation
Al ) Balall s

. . Relevant Learning
Time/Number Weight (Marks) Week Due

Outcome

Quizzes 2 20% (20) 6,9 LO #1

Formative Assignments 2 10% (10) 4, 14 LO #1
assessment Report 1 5% (5) 13 LO#1
seminars 1 5% (5) 10 LO #1

Summative Midterm Exam 2 hr 10% (10) 12 LO#1
assessment Final Exam 3hr 50% (50) 16 LO#1

Total assessment | 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@Bl o ) Zleiall

Material Covered

Week 1 Introduction to statistical Hydrology; Definitions and Scope; Need of Statistical Methods;
Hydrologic Processes; Hydrologic Variables

Week 2 Graphical Representation of Hydrologic Data; Dot Diagram; Histogram; Frequency Polygon

Week 3 Cumulative Relative Frequency Diagram; Duration Curves; Bar Chart

Numerical Summaries and Descriptive Statistics; Measures of Central Tendency; Mean;

Week 4 Median; Mode; Measures of Dispersion; Mean Absolute Deviation; Standard Deviation and

variance

Week 5 Measures of asymmetry and tail weight; Coefficient of Skewness; Coefficient of Kurtosis;
Week 6 exam
Week 7 Random Events; Notion and Measure of Probability
Week 8 Conditional Probability, Law of Total Probability
Week 9 exam
Week 10 Seminar
Week 11 Regression Analysis; Simple Linear Regression (SLR),
Week 12 exam
Week 13 Curvilinear Regression;
Week 14 Model Transformable to Linear Regression,
Week 15 Correlation and Coefficient of Determination;
Week 16 Preparatory week before the final Exam

Learning and Teaching Resources
uu..gJJﬂ\J (J’:J\ )JLAA
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Available in the
Text
Library?
“Statistical Analysis of Hydrologic Variables”.
Required Texts Ramesh S.V. Teegavarapu, Jose D. Salas and Jery R. Yes
Stedinger. Published by the American Society of
Civil Engineers, 2019
. “Statistical Methods in Hydrology and
Hydrocli ", ji ity. i
T g yd ocllmatology .R.a jib  Maity . Springer No
Transactions in  Civili and Environmental
Engineering. 2018
Websites
Grading Scheme
Group Grade Jpaal) Marks Definition
(%)
A - Excellent Dkl 90 - 100 Outstanding Performance
B - Very Good lax 2 80 - 89 Above average with some errors
Succe(sss()(irlo ‘;lol; C - Good L 70-79 Sound work with notable errors
D - Satisfactory s sl 60 - 69 Fair but with major shortcomings
E - Sufficient Jssia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadleall 28y (45-49) More work required but credit awarded
(0-49) F - Fail Gl (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.
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(Js¥ il ) il 1 sl il g gaall

s - A [ —T | ko) g g
clBadall | kel Jay g ) Apaal) i clelal) | cleld BN - — sjkah wallaiall ol
s ol Llall | 480 i ety ) AAlt PRI (5 i)
English language — = -l
B B 2 == 2 Upper Intermediate S i sl ol
Ao Engineering i R
V) - ¥ B 5 . A 1
ENGC 425 ¥ Management ey AN clllaie
Design of
e Open Channel and Hodeul;
DWR 440 | fydraulic Machines | ' i iy ghet
5 Structures I
v Imigation Pnnciples - ¥ ¥ Design and Gravity
i and Practices Irrigation Systems sl
Irmigation Principles Design of
DWE. 442 | and Practices and Y -— ¥ Imigation and gl
Drainage Enginesring Drainage Networks
" 2 : ) Design of Gravity
WR 443 | Surface Hydrology v ¥ anid Arch Do gl i
R i z Foundation L
DWE 44 Seil Mechanics IT ¥ ¥ Enginsering =¥ gl
DWR 445 v v | CraduatonBroject | o sag s gl
SR e
aly i DWE. 490 - T e ¥ Linear Algebra ksl gl =
R TR T
Y=ijld | DWR - _ Y Operation cileh oy s
s DWR 491 ¥ A o L & s
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