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Global climate change indicators. Data generated using general circulation models
for climate change study. Downscaling techniques to estimate local hydrological variables
from global climate data. Using hydrological models to assess the impact of climate change
on water resources and crop water requirement. Using hydrological models for climate change

risk and adaptation study.
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Principles of water flows in irrigation system. Water cycle in soil-plant-atmosphere
continuum. Numerical methods for flow computation. Finite-difference method. Finite-

element method. Models of one-, two- and three-dimensional flows.
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Concept of integrated water resource management. Water management institution.
Water management planning processes. Causes and effects of extreme events. Analysis of
flood. Flood and drought characteristics. Flood and drought mitigation. Water quality analysis.

Water quality monitoring. Water quality management. Comparative case studies of

international water management.
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Decision-making concepts in water management. Multicriteria decision making.
Multiobjective analysis. Continuous and discrete methods with prior articulation of

preferences. Expert systems and decision support system. Data science and machine learning.

Case studies in water management.
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Stochastic processes. Characteristics of hydrologic time series in irrigation systems.
Statistical principles and techniques for time series modeling. Different types of modeling
including autoregressive, autoregressive-moving average, autoregressive integrated moving
average, multivariate, disaggregation. Considerations in model applications for irrigation

systems.
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Advanced research in irrigation engineering and preparation of research proposal,
applications of information technology and computer for data processing and retrievals, data

analysis, article writing and presentation, group discussion. Paper preparation for presentation

and publication.
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Selected topics in irrigation engineering at the doctoral degree level. Topics are

subject to change each semester.
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Presentation and discussion on interesting topics in irrigation engineeringat the

doctoral degree level.
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Study and research in irrigation engineeringat the doctoral degree level and compile

into a written report.
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Research at the doctoral degree level and compile into a thesis.
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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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(Computational Methods in Irrigation Engineering)
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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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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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