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wuuwlsiasunaznisinlnsserne msaanansznuiilosaindeuth ngufwarnsuszendldnisivawuy
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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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(Hydrology for Advanced Research)
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WUUTIABY, N15USEEUUSEANEHATRILUUTIADY, LUIAIIUAR VL) wazn1sUssendld SWAT was

FLEX-Topo titensuszidiutiimi nsal@nwilunisuseyndld SWAT wag FLEX-Topo, N15Usstiiu

anmauuisiaslaelddvil Pl nsdlAnwilunisuseiludvil SPI, n1sUszendldnisdrsiaain

ﬁwﬂﬂalﬁamuﬁmqm%m, A15USEIUANINAIULIILATLASATT NDVI, NDII, NDWI kag NMDI,
nsfiAnwnlunsUszugatl NDVI, NDI, NDWI kag NMDI

Concept of hydrological modelling application, model calibration and
validation, evaluation of model performance, concept, theory and application of SWAT and

FLEX-Topo for runoff estimation, case study for SWAT and FLEX-Topo model application,

evaluation of drought situation using SPI Index, case study for SPI Index evaluation,

application of remote sensing in Hydrology, evaluation of drought situation using NDVI, NDII,

NDWI and NMDI index, case study for NDVI, NDIl, NDWI and NMDI evaluation.
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(Systematic Water Resources Management for Research)
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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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(Groundwater Modelling)
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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.

01209622 N13INADINNVAAIENS 3(3-0-6)

(Hydraulic Modelling)

nslnauuuldashlundiuasmadn nsleszsdaumsdmasiisduny a1
waznslEsmsmasarlunsudled gmluwituasma wwusaeadsfuavuuunidfuazans
ﬁﬁﬁm%’umi"?Lﬂi?%ﬁ@%ﬂwamﬁmﬂumjﬁﬁLLaz‘mﬂﬁﬂ miUSz84ﬂ(ﬁLLU‘U’«iWaaamamwuammuﬁwam
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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)

nuivesnan Nsulaguresndu ARULYIENIA szuunszuatlndensils seuy
nseuatauueiuarlunyia mnuduEoulasunneimuEsaNIU MsiAAsufvemnay
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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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(Flood Forecasting and Warning System)

Mﬁﬂms’vﬁ’ﬁaa\iLLUUMNGg}JﬂuQWﬂ%m ‘Vlf,]‘wﬁLLa3mi‘disqmﬁl,wufﬁ’ﬁaa\‘iﬁmqwn%m
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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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wuudnaeaituduuuulutimin nsussnaanuslaziguRgtoya
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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(Impact of Climate Change on Hydrology and Water Resources)
WuUdNaeanioInia anuduiussenIwinUsgioniAakagiiuysidanning,
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99

Y  a
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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.

01209661  MMssI@BIAMNININAIAUTUES 3(3-0-6)
(Advanced Surface Water Quality Modelling)
ATTUNS 33‘U‘Uﬂﬁiﬂﬁ%‘ﬂ?ﬂ%ﬁﬂﬂﬂﬁ’l%ﬂ\‘iﬁ%ﬂ%LLUSE?UG]’]@JL’MW LLﬂj‘l%J’l’]LLaﬂﬁ’]ﬁE’] B&INN
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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.

01209662  m3danisundugs 3(3-0-6)
(Advanced Water Management)
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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.



Page 16 of 17

01209671 ‘JS‘U‘qu’JEJﬂ’]i(gfﬂauiﬁl‘i/ﬂﬂaﬁ?ﬂiﬁuﬂ%"v\lﬁﬂﬂiﬁ’l 3(3-0-6)
(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  sufuuisAsedugemnsinanssuninginsin 1(1-0-2)
(Advanced Research Methods in Water Resources Engineering)
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NSAYUUNAMITUNATA ﬂ’]iﬁ’]LﬁuaLLﬁ%ﬂ’]i@ﬁ‘Ui’]EJV]’NSJFI’JﬂiiiJV]%JWEﬂﬂiﬁq
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 Besawzmaiaanssamingansi 3(3-0-6)
(Selected Topics in Water Resources Engineering)
Bosanzmdimnssunineinsii lussduUsyynen Fdedeavasuldluuday

NIANISANYI
Selected topics in water resources engineering at the doctoral degree level,

topics are subject to change in each semester.

01209697  &uuun 1
(Seminar)
nMiauenazeduTeteiiunaulamdmnssmineinsin lussdudSygien
Presentation and discussion of interesting topics in water resources

engineering at the doctoral degree level.
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01209698  Usynniiiey 1-3
(Special Problems)

a
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Study and research in water resources engineering at the doctoral degree

level and compile into a written report.

01209699  AnIUNWUS 1-72
(Thesis)
WeluszaulSaenuaviseussadsuduinednus

Research at the doctoral degree level and compile into thesis.



