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Design of flood hydrograph, flow hydrograph estimation by
mathematical models, flood forecasting and warning, applications of
remote sensing and geographic information system, advanced
hydraulics of open channel and closed conduit, optimization techniques

and their application.
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Mathematical modeling and subsurface hydrology, physical and
mathematical principles of saturated groundwater flow, derivation of
groundwater flow equations, conceptual model design and boundary
types, finite difference method and application to groundwater
equations, numerical solutions of steady-state flow problems, transient
modeling, temporal discretization and time stepping, numerical solutions
of transient flow problems, model calibration, reporting and model error

analyses.
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Unsteady flows in rivers and channels, analysis of finite
difference equations, development and use of numerical methods to
solve problems in the rivers and channels, one-dimensional and two-
dimensional numerical models for hydrodynamic analysis in rivers and
channels, application of physical and mathematical models for hydraulic

engineering problems.
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Wave theory, wave transformation, wave on beach, nearshore
current system, longshore and coastal current systems, shear stress and
friction factor, cross-shore and longshore sediment transport and
resulting beach profiles; beach morphology, erosion and deposition in
coastal zone, computation and design of coastal defense structures,

management of navigation channel, coastline management.
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Principles of hydrological modelling, theories and applications of
hydrological models for flood hydrograph estimations, theories and
applications of hydrodynamic models for flood routing estimation, radar
application to support real time flood forecasting and warning system,

flood forecasting and warning system.
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(Stochastic Processes in Hydrology)
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Importance of stochastic processes in hydrology, statistic
analysis, probability and random variables, hydrological statistics and
extremes, random functions, time series analysis, geostatistics, forward

stochastic modeling, state estimation and data assimilation.
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General Circulation Models, relationship between climate
variables and hydrological variables, theories and applications of General
Circulation  Models, application of downscaling technique  for
meteorological variable prediction, dynamic downscaling technique,
statistical downscaling technique, regional climate simulation using
dynamic downscaling technique, impact of climate change scenarios on
hydrology and water resources, rainfall prediction and runoff estimation,

water management under climate change scenarios, case study.
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Diffusion, steady-state and time-variable distributed systems,
rivers and streams, estuaries and lakes, sediment resuspension, water

quality parameters, water quality modelling.
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Natural system, water management for basic needs, production,
and natural disaster mitigation, decision making processes, uncertainty

and risk management, conflict management.
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Concept of decision support systems and decision making
processes, roles and functions of data in decision support systems,
database management; machine learning, development of decision
support systems in multi-objective projects, decision support systems for

water resources projects.
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(Advanced Research Methods in Water Resources Engineering)
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Preparation of research proposals, advanced laboratory tests and
special techniques, application of computer and/or information technology
for data processing and retrievals, data analysis, technical report writing,

presentation and discussion in water resources engineering.
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Selected topics in water resources engineering at the doctoral

degree level, topics are subject to change in each semester.
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Presentation and discussion of interesting topics in water

resources engineering at the doctoral degree level.
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(Special Problems)
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Study and research in water resources engineering at the

doctoral degree level and compile into a written report.
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(Thesis)
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Research at the doctoral degree level and compile into thesis.
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