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1. Overview of Research Methods

2. Research Proposal

3. Selected Features of Scientific Research
4. Thesis Writing and Oral

5. Engineering Research Ethics

Gaadl gub o dale 5450
Gl ¢ b)Y
‘“,A-\IJ\&A:\.“C)ABJGSAGAXA,\'
s S (2 pad) g Al A g kil ¢
Aautigh Gigadd) CLENAT o

A o) ) alall zrgiall AiLaal) sl gall

in English

2l

Subject’s Name: English Language

4 ) 4adl) ; Balall and

DWE 702 : 3«

alaa jala a2 ¢ e il and

The Syllabus in English

Ly ad) dally Al giall

e Introduction

e The sentence

e Qualities of good sentence
e Types of sentence

e Paragraph

e Qualities of good paragraph
e Punctuation and mechanics
e Writing composition 1

e Writing composition 1

e Comprehension

e Revision 1

e Revision 2
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Genetic Algorithms (5 weeks)

Similarity between GA's and Nature Driven
Adaptation Processes

Basic Genetic Algorithm (Working Principles)

GAs Terminology

Encoding

Initial population
Selection

Roulette wheel, tournament selection

Basic operators of Gas: crossover and mutation
Fundamental theorem of Gas and schema theorem
Niche and speciation

Crowding and sharing functions
Application

Fuzzy Logic ( 5 weeks)

Fuzziness: An introduction

Fuzzy membership functions

Membership function operations

Optimization in fuzzy environments

Fuzzy sets for water allocation

Fuzzy sets for reservoir storage and release targets
Applications

Avrtificial Neural Networks( 5 weeks)

The approach

Ann structure and topology

Learn process

Supervised feed forward ann and back —
propagation

Unsupervised ann

Modelling by neural networks

Applications

As a substitute to any of the above topics:
Geographical Information System (GIS) (5 weeks)
History, Definition

GIS components

Data models: raster, vector, points, lines, polygons
Data base structure, attributes

Sources of GIS data

Arc View program

Applications
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Subject’s Name: Management of Farm Irrigation
Water
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e Crop water requirements:

- ETo - FAO Penman- Monteith equation.

- Crop evapotranspiration under standard conditions:

(Kc) single crop coefficient.

(Kcb+Ke) dual crop coefficient.

- Crop evapotranspiration under non-standard conditions:

Soil water stress conditions.

Effects of soil salinity.

e Field Irrigation Scheduling.

e Irrigation water use efficiency (water productivity) and
ways for improvement.

e Management of deficit irrigation.

e Supplemental irrigation.

e Water harvesting.

e Modernization and improvement of farm irrigation
systems.
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mechanized irrigation systems
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¢ Planning and design methodology of irrigation
systems.

e Mechanized irrigation systems, center pivot
irrigation system, linear move system.

e Traveling sprinkler,

e Drip/ Trickle irrigation systems.

¢ Installation and maintenance of irrigation
systems.
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Subject’s Name: Advanced Irrigation and
Drainage
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e Water distribution under irrigation
system.

e Productivity economics and irrigation
uniformity.

e Water advance in surface irrigation and models
for describing this process

e Cutback irrigation. Runoff recovery systems
.Pulse (surge) irrigation.

e Evaluation and improvement of irrigation

systems.

Steady-state drainage equations.

Non steady-state drainage equations

Field drainage criteria.

Deriving soil hydrological constants from field

drainage tests.

e Drainage design factors.
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Subject’s Name: Advance Hydraulics
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.Type of open channels e

Types of flow in open channels o

Characteristics of open channels. Velocity e
.and pressure distribution

Uniform flow, Equations of flow, e
applications

Specific Energy, critical depth, applications e

Momentum Equation, types of hydraulic e
jump

Gradually varied flow, general equation, e
Water surface longitudinal profiles, Solution
.of the general equation of varied flow

Computer program for water surface e
equation - HEC — RAS program and its
applications

Part two (Sediment transport) e

Introduction and properties of sediment e
transport

Beginning of sediment motion e

.Forms of bed roughness e

Resistance to flow in loose boundary e
.channels

The motion of bed material, bed load e
equations, suspended load estimation, and
.total load determination

Measurement of sediment discharge. e
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e Runoff (Natural flow, Intermittent and Ephemeral
streams, Runoff volume, SCS method, Flow duration
curve, Drought).

¢ Floods (Advanced applications of rational method,
Flood frequency, Reliability and safety factor).

e Hydrograph (Recession limb analysis, Unit hydrograph
theory, Application of unit hydrograph, SCS
dimensionless unit hydrograph, Instantaneous Unit
Hydrograph (1UH)).

¢ Flood routing (Clark’s method for IUH, Nash’s
conceptual model).

e Geological Occurrence of Groundwater (Recharge and
Infiltration Capacity, Residence Time, Subsurface
Stormflow or Interflow Zone, Atmospheric Discharge
and Seepage Face, Water in the Saturated Zone,
Gaining and Losing Streams, Protection of
Groundwater Supplies, One-Dimensional Flow through
Porous Media — Leaky Aquifers, Dupuit-Forchheimer
Assumptions, Recharge Basins, Land Subsidence,
Seepage Force, Salt Water Interfaces).

e Well Hydraulics and Aquifer Tests (Storage
characteristics of aquifers, Fundamental of
groundwater flow, Heterogeneity and Anisotropy,
Groundwater flow equations, One-dimensional steady
groundwater flow, Steady radial flow, Unsteady radial
flow, Determination of aquifers characteristics,
Multiple well case, Variable pumping, Finite aquifers.

¢ Hydrological modeling (Models types, Flow and
Transport Processes, Governing Equations, Numerical
Methods to Solve Equations, Boundary and Initial
Conditions, Generic Model Verification, Model Design,
Development and Application, Grid Design, Model
Calibration, Model Error, Mass Balance, Sensitivity
Tests, Model Validation, Overview of Representative
Generic Models. Application of one- dimensional finite-
difference method in hydrology. Application of one-
dimensional finite-volume method in groundwater
hydrology.
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Subject’s Name: Numerical modelling in
water resources
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o Types of Water Engineering models

e [] Physical models

e [1 Mathematical Models

¢ Introduction to mathematical models

e [ Spatial discretization. Types of meshing

e [ Boundary conditions and initial conditions

e [1 Numerical methods: finite difference

¢ (FD) and finite volume (FV)

e [ Computational Fluid Dynamics (CFD)

e [ Temporal Discretization: explicit and implicit
methods

e [ Convergence and stability. Limitations

e Calibration models

¢ Numerical models in river hydraulics

e Governing Equations

e [ Transport of sediments

e [ 2D hydraulic models and maps fluvial flooding

e Numerical models in soil water movement

e Governing Equations

e Model scheme

¢ Visualizations of results and comparison with
experiment data

¢ Practical applications of numerical models.
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¢ Introduction and basic concepts of water

management. Alal) 3 ) gall 303f 08 Al adlia g dadia @
e Concept of System and Systems Analysis. Jgldadg alail) aggda @
e Economic Analysis of Water Resources Ailal) 30 gall A calaiBY) Jdaill @
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e Statistics and Stochastic Modeling Acila g ygSh ABal) 4 gl Jardadsl) o
e Planning of Hydropower Generation . Clud Al L8 g ASEY agan e
e Confidence limits and hypothesis testing. Cpldl Julas o
e Analysis of variance. B pabesal) dgibaal) clagjill @
e Continuous probability distribution. bl de of gddgige o
¢ Reliability and quality of data. Lailgadiall Julad g Aula 3l Judiad) @
e Time series and trends analysis
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Subject’s Name: Advance fluid mechanics
(Intermediate fluid mechanics + Hydraulic
Machines)
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Definition and classification of a hydraulic pump
Centrifugal Pumps (Performances and
Characteristic of the Centrifugal Pump and
connected methods)

Computation of The Total Head of Pumping -
System Head Curves, Pump Performance in a
Piping System and Troubles and Remedies
Elements of Hydroelectric Power Plants

The Main Working Principles of The Turbine and
Pelton Turbine

Kaplan Turbine, Francis Turbine and The Safety
Standards

Kinematics of Flow (Description and classification
of fluid motions.)

Dynamics of Fluid Flow (Equation fluid motion)
The Momentum Equation

Water Hammer in Pipes
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Linear programming, duality theory, Abdl daayd) e

sensitivity analysis.
Integer programming.
Dynamic programming.
Nonlinear programming.
Bar chart design using LP
Bar chart design using LP

e Overview of modern methods of optimization
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