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Design and operation of piping systems pipelines, pump, and valve. Transient

and cavitations analysis. Elimination the risk of water hammer in pipeline system. Theory and

applications of steady and unsteady flow in open channel. Gradually varied flow. Flow

through hydraulic structures.
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Concept of hydrological modelling application. Model calibration and
validation. Evaluation of model performance. Concept, theory, and application of lumped
and distributed rainfall-runoff models for runoff estimation. Evaluation of drought situation
using remote sensesing (RS) indices comprising NDVI, NDIIl, NDWI and NMDI, etc. Automatic
flood and flow monitoring and forecasting system using rainfall-runoff models and case

study. Automatic drought monitoring and forecasting system using RS indices and case study.
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Concepts, approaches, and implementation aspects of systematic water
resources management. River basin and transboundary water management. Management
tools, models, and their application. Establish challenges and set priorities using the mater
impact assessment matrix. Demonstration and use for the promotion of participatory water

resources management. Ecosystem approaches and environmental flows.
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Geographic information system. Design of flood hydrograph. Rainfall-runoff
models. Advanced hydraulics of open channel and closed conduit. Pumping system analysis.

Optimization techniques and their applications.
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(Groundwater Modelling)
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Mathematical modelling 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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(Advanced Coastal Engineering)
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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. Applications of radar and artificial intelligent for rainfall
forecasting to support real time flood forecasting and warning system. Flood forecasting and

warning system.
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(Impact of Climate Change on Hydrology and Water Resources)
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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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(Advanced Water Distribution Systems Analysis)
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Hydraulics and water quality of water distribution systems. Pressure

management and loss reduction. Analysis of water distribution networks. Pumps and

pumping stations. Hydraulic transients. Data management and Artificial Intelligence (Al)

applications in water distribution systems.
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(Advanced Surface Water Quality Modelling)
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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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(Decision Support Systems in Water Resources Engineering)
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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.

01209691 szLﬁ'EJ‘U%%'%f{‘fa%’guqamﬁmnssw%’wmnsﬁq 1(1-0-2)
(Advanced Research Methods in Water Resources Engineering)
N159nMlA5951901533 mi‘wﬂaaﬂsﬁguqmazwmﬁmawwmym mi‘disqﬂm‘

ﬂa:uﬁ’;LmagLLazL‘1/1ﬂiuiagmiaumﬁﬁm%'umﬁﬂizmatxlaLLaz/M%miﬁwﬁyu%aga mﬁm'ﬁzﬁ%@ga

nMsdeuunanudanain matiauelaznseAUTEMEIMmNTsINS eI
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.

01209696  i3osiamizneIAINTIUNNEINFUN 3(3-0-6)
(Selected Topics in Water Resources Engineering)
Sostamnzmimnssunsnennsii Tuszauusygen wvaidenddsululuunas
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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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01209697  &duxun 1
(Seminar)

a

nsuausuazeduTemvenuaulanImnssunineinsi Tuszaudsaygien
N5ULEUDAIIUNTIVUIVDINANITINE
Presentation and discussion of interesting topics in water resources engineering

at the doctoral degree level. Presentation of research progress.

01209698  Ugyniiiew 1-3
(Special Problems)

1% 1% 1%
a

NSANYIAUANITIAINTTUNSNEINTUN SeaulSaen wasiSeusoaudsudy
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Study and research in water resources engineering at the doctoral degree level

and compile into a written report.

01209699  Amgniwus 1-72
(Thesis)
WelusgaulSaenuaziSsuisadeuduineinus

Research at the doctoral degree level and compile into thesis.



