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1. Haramaya Institute of Technology 

PhD Programs 

Program Name: PHD in Irrigation and Drainage Engineering

a) Course Breakdown by Semesters 

Year I; Semester I
	Course Code
	Course Title
	Cr. Hr

	
	Core Courses (R)
	

	IDEN811
	Soil Water Dynamics 
	3

	IDEN821
	Water Resources Engineering 
	3

	IDEN831
	Design of Hydraulic Structures 
	3

	IDEN841
	Seminar I
	1

	Total
	10


	Course Code
	Elective Courses (E)*
	Cr. Hr

	SWCE 811
	Watershed Management (E)
	4

	SWCE831
	Hydrologic Modeling (E)
	3

	Total
	3/4

	Total
	13/14


*Students are required to take at least one elective course n during the semester 

Year I; Semester II

	Course Code
	Course Title
	Cr. Hr

	
	Core Courses (R)
	

	IDEN812
	Design of Surface Irrigation System
	2

	IDEN822
	Design of Pressurized Irrigation System
	2

	IDEN832
	Design of Agricultural Drainage System
	3

	IDEN842
	Seminar II
	1

	 Sub Total
	8


	Course Code
	Elective Courses (E*)
	Cr. Hr

	IDEN852
	Advanced Soil Physics 
	3

	SWCE862
	Climatology and Agrometeorology  
	2

	Sub Total
	2/3

	Total
	10/11


*Students are required to take at least one elective course in during the semester 

Year II; Semester I up to Year III, Semester II

	SWEN 892  PhD Thesis Research
	30

	Total course work
	24/25

	Overall Total
	53/55


b) Course Description 

IDEN811 Soil Water Dynamics (3 Cr. Hr.)

Soil water properties, concepts of water potential; water flow in soils; saturated hydraulic conductivity in homogeneous and layered soils; unsaturated soil, hydraulic properties, hysteresis effect, salinity effects; mathematical models for hydraulic properties; Unsaturated flow predictions; mechanism of solute transport in the vadose zone; Solute transport models; determining transport parameters for laboratory and field tracer methods.

IDEN821: Water Resources Engineering (3 Cr. Hr.)

Project optimality conditions and production function; application of linear programming, integer programming, goal programming, stochastic programming, variable separable programming and dynamic programming models in water resources systems analysis; post-optimality analysis, conjunctive water use planning and use of simulation models in irrigation management.
IDEN 831 Design of Hydraulic Structures (3 Cr. Hr.)

Components of hydraulic structures, basic design principles of irrigation hydraulic structures; diversion head works: types and purposes of a diversion headwork, location and site selection for a diversion head work components and layout of diversion head work, design of weir and barrage (hydraulic analysis and structural analysis), design of canal head regulator; canal irrigation networks: layout of canal network structures, design of alluvial and non-alluvial canals, canal lining and economics of lining; irrigation control structures: design of drop structures/canal falls,  design of head and cross regulators, design of cross drainage works.

IDEN841 Seminar I (Cr. Hr.)

PhD candidate shall review and analyze literatures and present his/her finding in the form of seminar and submit written material on the same. The selected topic must be related to his/her field specialization sought and should not be related to his/her dissertation research.

SWCE811: Watershed Management (4 Cr. Hr.)

Concept of watershed; concept and principles of watershed management; watershed management approach and its importance; characteristics of watershed; people’s participation in watershed;  identification of watershed problems; land degradation problems; control of rainfall erosion; wind erosion and its control measures; soil surveys and land suitability classification; land use capability classification; soil and water conservation measures for arable land; soil and water conservation measures for non-arable land; drainage line treatment, rainwater harvesting; hydrological process and sediment monitoring in watershed; planning of watershed works; fundamental of project proposal for watershed management works; steps of watershed management, evaluation, assessment of watershed development projects, and case studies.

SWCE831 Hydrological Modeling (3 Cr. Hr.)

Mathematical models and simulation of hydrologic problems; introduction, fundamentals of hydrologic modeling; probabilities and statistical analysis, introduction to optimization of hydrological problems; classification of optimization methods, analytical optimization, reliability tests of prediction models; univariate estimation; methods of estimation of model parameters, data transformation; statistical optimization, numerical optimization, subjective optimization, calibration and evaluation of hydrologic models.
IDEN812 Design of Surface Irrigation System (2 Cr. Hr.)
Historical evidence of development and progress of farm irrigation systems; land irrigability; theory of infiltration and its measurement; methods of irrigation - their suitability and limitations; water advance and recession in surface irrigation; design of surface irrigation systems; surge irrigation and its design; irrigation water quality; irrigation scheduling and equity in water distribution; optimal layout of conveyance network-shortest route and minimum spanning tree options; l- of water conveyance network; channel lining to control seepage loss and its economics; environmental impact of irrigation projects; and case studies; introducing computer models for surface irrigation design & evaluation. 

IDEN822 Design of Pressurized Irrigation System (2Cr. Hr.)

Types, characteristics and components of sprinkler system. Sprinkler irrigation planning factors, sprinkler uniformity and efficiency, layout and configuration of set sprinkler systems, fertigation units; Pipe line hydraulics and economics, sprinkler later and main delivery system design, pump and power unit selection. Types and components of Trickle irrigation system, clogging and filtration, trickle irrigation planning factors, emitter selection and design criteria, trickle system design strategy, trickle system design; cost economics of different systems; Maintenance needs and operational requirements, management and maintenance.

IDEN832 Design of Agricultural Drainage System (3 Cr. Hr)

Introduction to the natural drainage system and need for artificial drainage; definition of water logging; soil physical and chemical properties and their spatial variability in relation to drainage; drainage coefficient; theories of surface and subsurface drainage; hydrologic and hydraulic design of drainage system; study of application of various theories in drainage design;  concepts of vertical and bio-drainage; water table control; salt balance and leaching requirements;  drainage methods and layout; physical and conceptual models for drainage studies; drainage materials; machinery and structures; performance evaluation of drainage system; alternatives to conventional drainage; economic implication of drainage ; and case studies of drainage systems; hydrologic and hydraulic design of subsurface drainage systems,  structures in drainage systems, layout and construction of drainage systems, planning of irrigation drainage project

IDEN842 Seminar II (Cr. Hr.)

A PhD candidate shall make survey; review and analyze literatures and make presentation on his/her observations on a subject selected by student in consultation with advisory committee and approved by IGC; submission of written document on the same is a compulsory.

IDEN852 Advanced Soil Physics (3 Cr. H)

Characterization of and relationships between the soil solid, liquid, and air phases; clay minerals, particle size analysis; Stoke`s law, surface area, measuring specific surface area; soil structure, classification, flocculation theory, swelling & dispersion of clay minerals, factors influencing soil structure, measurement of soil structures; soil water, status of water in soil, concept of potential, mechanisms of water relations, hysteresis, measurement of water content and potential; water movement in soil, Darcy`s law, application of Darcy`s law, permeability, infiltration, percolation and seepage in soil;  flow through saturated soil, Laplace equation, application of Laplace equation, diffusivity flow through layered soil; soil gas phase, composition, diffusion, mass flow, Fick`s law, measurement of gas exchange;  and thermal relationship, soil thermal properties, temperature and heat flow .

SWCE862 Climatology and Agrometeorology (3 Cr. Hr.)

Meteorological elements and their measurements; meteorological parameter monitoring and data quality; infiltration and surface retention, weather stain network and weather data collection, compilation and analysis; measurement evaporation and evapotranspiration; evaporation and evapotranspiration estimation methods from weather/climate data; lake evaporation, reference and crop evapotranspiration; the role of climate on agricultural production; and introduction to climate change and its impacts on agricultural production and productivity.

Program Name:  PhD in Soil and Water Conservation Engineering
a) Course Breakdown by Semesters 

Year I, Semester I

	Course Code
	Course Title
	Credit hours

	
	Core Courses  (R)
	

	SWCE811
	Watershed Management
	4

	SWCE821
	Design of Soil &  Water Conservation Structures  
	3

	SWCE831
	Hydrological Modeling
	3

	SWCE841
	Seminar I
	1

	Sub Total
	11


	Course Code
	Course Title
	Credit hours

	
	Elective Courses (E)
	

	IDEN 811
	Soil Water Dynamics 
	3

	IDEN 821
	Water Resources Engineering 
	3

	Sub Total
	3

	Total
	14


*Students are required to take at least one elective course in during the semester programme

Year I, Semester II

	Course Code
	Course Title
	Credit hours

	
	Core Courses  (R)
	

	SWCE812
	Erosion Assessment, Experiment and Modeling
	3

	SWCE822
	Mechanics of Sedimentation 
	3

	SWCE832
	Seminar II 
	1

	Sub Total
	7


	Course Code
	Course Title
	Credit Hours

	
	Elective Courses  (R)
	

	SWCE842
	Remote Sensing & Geographic Information System
	3

	SWCE 852
	Advanced Soil Mechanics 
	3

	SWCE862
	Climatology and Agrometeorology
	2

	Sub Total
	2/3

	Total
	9/10


*Students are required to take at least one elective course in during the semester programme

Year II: Semester I up to Year III, Semester II

	SWCE 892  PhD Dissertation Research
	30

	Total Course Work
	23/24

	Overall Total
	53/54


*Students are required to take at least one elective course in during the semester programme

b) Course Description 

SWCE811: Watershed Management (4 Cr. Hr.)

Concept of watershed; concept and principles of watershed management; watershed management approach and its importance; characteristics of watershed; people’s participation in watershed;  identification of watershed problems; land degradation problems; control of rainfall erosion; wind erosion and its control measures; soil surveys and land suitability classification; land use capability classification; soil and water conservation measures for arable land; soil and water conservation measures for non-arable land; drainage line treatment, rainwater harvesting; hydrological process and sediment monitoring in watershed; planning of watershed works; fundamental of project proposal for watershed management works; steps of watershed management, evaluation, assessment of watershed development projects, and case studies.

SWCE821 Design of Soil & Water Conservation Structures (3 Ch. Hr.)

Prerequisite for soil and water conservation measures; design of check dams and gully control structures, earth dams, silt detention dams, flood control protections (dykes and levees); design of farm ponds, energy dissipation structures; hydraulics and stability of grassed,  earthen, geomembraned and concrete-sheet  covered open channels and their design;  design of culverts; and design of slop stabilizers.

SWCE831 Hydrological Modeling (3 Cr. Hr.)

Mathematical models and simulation of hydrologic problems; introduction, fundamentals of hydrologic modeling; probabilities and statistical analysis, introduction to optimization of hydrological problems; classification of optimization methods, analytical optimization, reliability tests of prediction models; univariate estimation; methods of estimation of model parameters, data transformation; statistical optimization, numerical optimization, subjective optimization, calibration and evaluation of hydrologic models.

SWCE841 Seminar I (1 Cr. Hr.)

PhD candidate shall review and analyze literatures and present his/her finding in the form of seminar and submit written material on the same. The selected topic must be related to his/her field specialization sought and should not be related to his/her dissertation research.

IDEN 811 Soil Water Dynamics (3 Cr. Hr.)

Soil water properties, concepts of water potential; water flow in soils; saturated hydraulic conductivity in homogeneous and layered soils; unsaturated soil, hydraulic properties, hysteresis effect, salinity effects; mathematical models for hydraulic properties; Unsaturated flow predictions; mechanism of solute transport in the vadose zone; Solute transport models; determining transport parameters for laboratory and field tracer methods.

IDEN 821 Water Resources Engineering (3 Ch. Hr.)

Project optimality conditions and production function; application of linear programming, integer programming, goal programming, stochastic programming, variable separable programming and dynamic programming models in water resources systems analysis; post-optimality analysis, conjunctive water use planning and use of simulation models in irrigation management.
SWCE812 Erosion Assessment, Experiment and Modeling (3 Cr. Hr.)

The purpose, need and objectives of erosion research; experimental methods, reconnaissance studies on erosion; field erosion plots using natural and artificial rain; rainfall simulation, runoff rigs; modeling: empirical and physically models used in erosion assessment and conservation design.
SWCE822 Mechanics of Sedimentation (3 Cr. Hr.)

Overland flow process; type and mechanics of soil erosion; soil detachment by water and wind; theory of sediment transport in field (wind) and in open channel (water); the initiation of motion; instantaneous unit sediment graphs; physical analysis of sediment; sediment characteristics (type and properties of sediments and their measurement); suspended load and bed load; sediment measurement and measuring apparatus; sediment sampling; estimation of transport rates, sediment deposition process and reduction in lives storage of reservoirs; and currents and the influence of hydraulic structures; sediment trap design; maintenance; and sediment removal thereof.
SWCE832 Seminar II (1 Cr. Hr.)

A PhD candidate shall make survey; review and analyze literatures and make presentation on his/her observations on a subject selected by student in consultation with advisory committee and approved by IGC; submission of written document on the same is a compulsory.

SWCE842 Remote Sensing & Geographic Information System (3 Cr. Hr.)

Principles and scope of remote sensing; interaction of EMR with soil, vegetation and water; sensors and data products; principles and elements of image interpretation for land resources survey; digital image processing and its applications; remote sensing applications in land is land cover and multi-level soil mapping; computer techniques for capture, processing, analysis and display of geographic information with emphasis on application in land resources management and planning; advanced techniques in GIS data base development, manipulation and analysis.

SWCE 852 Advanced Soil Mechanics (3 Cr. Hr.)

Soil permeability; soil-water interaction;  seepage analysis; stresses in soil; principle of effective stress; stress distribution; soil compressibility; Mohr-Coulomb theory; soil strength parameters and their measurement; lateral earth pressures and application of the same in design of hydraulic structures (dams; embankment, channels); one-dimensional consolidation and settlement;, stability of retaining walls and dams; slope stability; soil compaction and its effect on crop growth and air-water movement, laboratory experience.

SWCE851 Climatology and Agrometeorology (2 Cr. Hr.)
Meteorological elements and their measurements; meteorological parameter monitoring and data quality; infiltration and surface retention, weather stain network and weather data collection, compilation and analysis; measurement evaporation and evapotranspiration; evaporation and evapotranspiration estimation methods from weather/climate data; lake evaporation, reference and crop evapotranspiration; the role of climate on agricultural production; and introduction to climate change and its impacts on agricultural production and productivity.

