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Soil-water-plant relationships. Crop evapotranspiration and irrigation water requirement. Farm
water management. Canal system operation and control. River basin water management. Global
warming and climate change. Management of Flood and Drought. Applications of computer models in

irrigation management planning.
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(Irrigation Water Application Technology)
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Types and selection of irrigation water application methods. Design and management: surface
irrigation, micro-irrigation, sprinkler irrigation. Performance evaluation of irrigation application system.

Landscape irrigation. Fertigation. Hydroponics. Computer-aided design and evaluation.
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Land resources investigation and evaluation. Land use planning and development. Land
degradation. Soil salinity control. Acid soil and improvement measures. Controlling soil degradation.

Land reclamation techniques. Case study
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Hydrological processes in watershed and in agricultural land. Essentials of meteorology.
Hydrometry. Rainfall-runoff relationships. Hydrologic modeling. Statistics in hydrological analysis and

design. Applications in irrigation engineering and management.
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(Soil Water Movement and Drainage)
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Theory of water flow in saturated and unsaturated soils. Methods for determining hydraulic
conductivity. Subsurface flow to drains under steady and unsteady states. Simulation of soil-water

dynamics by computer models. Design of drainage systems. Soil salinity control.
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Groundwater and aquifer characteristics. Principle of groundwater flow.Analytical solution.
Numerical modeling of groundwatersystem.Parameter estimation of groundwater model.Numerical

modeling of groundwater contamination.Groundwater remediation.
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Advanced hydrodynamic theorem. Flow in open channel and closed conduit. Flow through

irrigation structures. Dimension analysis and hydrodynamic similitude. Sediment transport.
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(Modeling of Hydraulic Systems)
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Principles of hydraulic modeling. Scaling laws. Scale effects. Hydraulic model design and
construction. Instrumentation and data processing. Results interpretation. Gravity-dominated models.
Gravity-friction models. River flow modeling. Sediment transport modeling. Model calibration and

validation. Case study.
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(Flow Computation and Sediment Transport in River)
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Saint Venant andNavier-Stroke Equations. Numerical methods for river flow computation. Data
preparation and consistency checking. Hydrodynamic models of one-and two-dimensional flows.

Sediment transport. Model application in flow computation and sediment transport.
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Principle of irrigation systems management. Irrigation modernization. Participatory irrigation
management. Institution and water user organization development. Operation and maintenance of
irrigation system. Environmental-social and economic implications of irrigation systems. Resources
mobilization. Legal aspects. Human resource development. Monitoring and evaluation of irrigation

system.
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Principle of planning and integrated water resources management.Project cycle. Irrigation
modernization. Project planning and analysis. Master plan studies. Project feasibility studies.

Environmentaland social impact assessments.
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(Optimization Approaches in Irrigation Engineering)
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Optimization principle. Linear programming. Network analysis. Dynamic programming. Non-linear
programming. Genetic algorithm. Decision Analysis. Applications in irrigation project planning and

management.
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(River Basin System Analysis and Modeling)
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Concepts of river basin system. Principle of water management at basin level. Water resources
system analysis. Water situation analysis at basin level and project level. Scenario analysis for water
resources planning and management. Information technology and computer-based models for water

resources system analysis.
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(Flood Forecasting and Warning System)
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Principles of river network modeling. Data preparation and consistency checking. Rainfall-runoff
model. 1D-hydrodynamic model. Flood mitigation measures. Flood forecasting model and flood warning

systemapplication.
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Mathematical modeling and irrigation engineering problem solving.Programming and software.
System of linear algebraic equations. Interpolation and curve fitting. Roots of equations. Numerical

differentiation and integration. Numerical solutions of ordinary differential equations.
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Artificial intelligence for solving problems in irrigation engineering. Fuzzy logic. Artificial neural
networks. Evolutionary computation. Hybrid intelligence system. Applications of artificial intelligence in

irrigation engineering and management.
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(Geographic Information System for Irrigation Engineering)

wnAnveszuUasaumAYiimans unuinazszuuiiin nsunudeyauinfl ssuudnnisprudeya s
iduagn1sdanistoyatinll mMsimeideyailelealasuuimauunnmeiiasuuuusanes wwudiaeenl
Ussimadsiauuasnsinsgigui messnuelutadiud msadeuudeedngldtlewa nisuszegnd
lepamimnssuvaUseniu

Concept of geographic information system. Mapping and coordinate systems. Spatial data
representation. Database management system. Spatial data input and manipulation. GIS data analysis by

vector and raster approaches. Digital terrain model and watershed analysis. Spatial interpolation. GIS

modeling. GIS applications in irrigation engineering.
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Remote sensing concept.Electromagnetic radiation principles. Earth observing platforms and
sensors. Visual image interpretation. Remote sensing techniques for vegetation, water and soil. Digital
image processing.Image pre-processing. Image enhancement and transformation. Image classification.

Applications of remote sensing in irrigation engineering and management.
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Environmental concerns in water development project. Technique and methodology of
environmental impact analysis. Mitigation measures and monitoring programs of environmental impact.

Case studies on environmental impact assessment of water development projects.
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Water QualityModeling and Management)
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Current situations on water pollution. Water quality parameters and standards. Biogeochemical
and nutrient cycle. Classification of water quality models. Application ofmodel for water quality
assessment. Water pollution prevention and treatment strategies. Case studies of water quality

management.
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(Research Techniques in Irrigation Engineering)
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Research principles and methods in irrigation engineering andproblem analysis for research topic
identification, data collection for research planning,identification of samples and techniques. Analysis,

interpretation and discussion of research result. Report writing for presentation and publication.
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(Independent Study)
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Independent study oninteresting topic at the master’s degree level andcompile into a written

report.
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(Selected Topics in Irrigation Engineering)
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Selected topics in irrigation engineering at the master’s degree level. Topics are subject to

change each semester.
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(Seminar)
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Presentation and discussion on interesting topics in irrigation engineering at the master’s degree

level.
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Study and research in irrigation engineeringat the master’s degree level and compile into a

written report.

02207599 Ingnlinus 1-36
(Thesis)
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Research at the master’s degree level and compile into a thesis.
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