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- JenenveAu 1 wwin (Lidunuaeia)
. IPIINUS luteenin 48 wlefin
3.1.3 918731
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3.6 ANBBUILSI8IYN

01209611

01209612**

01209613

AnIsuTamanstuge 3(3-0-6)
(Advanced Hydraulic Engineering)

MseenuUULAENSUS IS IAnsTEULYIDAN Lﬂ%‘laqquﬁ'n,l,asfnéa MTIATIEN
mslnanuuulsivasuuaznsiiningienia msanuansenuiiiosaingeui
nguijuazmsuszgnaldmsinawuuasinaglineiilunainda nmslwauuy
wswsulumahda nslwerlasadavanans

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.

gnnInerdmiunsidedugs 3(3-0-6)
(Hydrology for Advanced Research)
waluladnisdisraszeglnadiniunisnsraiaduuuunszatofidaniud
muaaaadoulun1InsIvTsasnsIetne msusediudunulndnatate
endeenlndn manensaiiuluszrdudesand mansaiadeyagnning,
wuunailes anilnsiaiawuuleled unaudalunisdasmisgnning
wuuTraesidu-wuunsEei nsae Uit uLUUTIans sUssi
UsgdnSamuuudiaed Auluuiueuresn1sfinesusawuudiand n1s
aanisaiiinlnadienafiui ssuuhsySuasaansaiviudundunaziu
paumeLsnsLuulnaatase nsdldnw

Remote sensing technology for spatially distributed rainfall
measurements. Weather radar measurement errors. Near real-time radar
rainfall assessment. Radar compositing. Radar rainfall nowcasting. Citizen
hydrological observations. loT-based sensor observations. Concept of
hydrological modelling. Distributed rainfall-runoff model. Model
calibration. Evaluation of model performance. Model parameter
uncertainty. Reservoir inflow prediction. Near real-time flash flood and
landslide monitoring and forecasting system. Case study.
msdaniminenaindessuuileniise 3(3-0-6)
(Systematic Water Resources Management for Research)

nseULUIAR FFMIdnvaz uaznsUsEgndnsdantsniwensiudssuy
mﬁl’mmfm%’wmn‘sﬁ;ﬂueﬂuﬁmax%’mwmLLﬂu indasiiadanisih wuudians
waznsUszgnd n1saieaunmeuazdnaiuaNdfylaeldwnindnis
Usziflunansenuin Medruaznisififeduasunistidiusalunsiansg
ninensth emsdeiinm wasmsdevlvaduandon

**57839UTUUT
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01209614

01209621**

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. -

3mnﬁuw%‘wmnﬂfwﬁguqq 3(3-0-6)
(Advanced Water Resources Engineering) |
syuvansaumagiiaians naseenuuunsmvian wuustaesiu-iii
yarmanstugivasmainUauazvioln msinssiszuugui madansmen
waneiganasMsUszgnd

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.

nssasnilaiu 3(3-0-6)
(Groundwater Modelling)

msdasudsndamansuazanninenldinfiu msfauinazeyimsaunis
nsluaveniildfiu niseeniuuuuusiasaduuiin msfmusveulALa
GoulvFudu waliansudaunsieisidsiee Sinamsunzuariglnlug
wawud n1s9rassmslvanvvaniurasiinazaniizdang n1sdanis
\Ban1anaifenmsuitasnaansimundunm msuuifisuluusiass
Medayaase Miliasieiauliviueuvesnuudians n1suseynald
gandurfiarmsmalumsudtgmeuiildnu

Mathematical modelling and subsurface hydrology. Development and
derivation of groundwater flow equations. Conceptual model design.
Boundary and initial conditions. Numerical solution techniques. Finite
difference and finite element methods. Simulation of steady-state and
transient flow conditions. Time discretization and time-stepping
approaches for transient simulations. Model calibration using real-world
data. Model uncertainty analysis. Application of specialized software to

solve groundwater problems.
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01209622**

01209623

01209641

N139180IMNYarans 3(3-0-6)
(Hydraulic Modelling)
ndnnsuazmsuszgndlivasnisivalieiluniiuazdraasdduuiunms
ranssunardsindon mlanainda Tnssadumsaniand msiam
MENBY NITIATIENANMITINAANTUNE MTRAIUILALAITIIITNITNNFIEY
’LummﬁhﬂzyuﬂuLLﬁif’lLLaxmqﬂfﬁ wwudasadsiiavuuunildifuazaods
dmumsiaszignanamanslusivuazniah nsvssgnduuudans
menmuazuuuitaesrdamansdmivlaminimnisusamans
Principles and applications of unsteady flows in rivers and channels in
engineering and environmental contexts. Open channel. Hydraulic
structures. Sediment transport. 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 forhydraulic engineering problems.
".umnﬁu-maﬂa'uuqq 3(3-0-6)
(Advanced Coastal Engineering)
wqwgmmﬂau ﬂﬁLLﬂﬁﬁ‘U‘UENﬂau AANUNIEMA STUUnsERALTING el
‘iuUUﬂiuLLﬂu’lﬁl’lﬂJLLU’m”lElﬁﬂLLﬁ"I‘UW“’La FI’]’]&ILﬂ‘uLQE)ULLauLLwﬂLGI’ﬂ‘iﬂT}ﬁJLﬂEIﬂ
n MIARDUAIYDINENBUMNTINLETI LRI LLﬂ”Nﬁﬂi“V’lU‘WNB’]@iU
fafiurnewn dUgWINY1VRWIEMA m‘iﬂmﬁmuLLaumwunmJaam“nau‘lu
Ummmaﬁia nmsfwnnuagnseeniuulassadeasiursil misanisies
thmsifude msdamsuueeils
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.
sruunensainaniiousivia 3(3-0-6)
(Flood Forecasting and Warning System)
vraﬂmw’lamLLU‘tJmamuavm’mm N uiuarnTUTzgNALUUTIABIAIUENN
Ingiiion1suszanan v naufuazn1sUszynauuuinasesiugnn
wamanfiien1sUsELImNITAdouivesinviay N15UIEENALIAITUAY
Yayyrussiuglunismensailuiieaivayunisnensaiuasiioudoivo
AMaTe3e sTuunTINeInsalasieusenivioy
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01209643**

01209644

01209661**

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.
NanizwwmmiL‘Uﬁ'ﬂuu.tlaqqﬁa'm'mﬁaqm’mm 3(3-0-6)
uazviingnsih

(Impact'of'Climate Change on Hydrology and Water Resources)
n1sfineinanssnuvenIsasuulagfisniadaszuugnnine,
nsUszgnalddouannuuuiiassgiieniasziulanuazsefugiianatile
nsuimsianisiuagnsdaniafeiiiniss s n1susuiisuteya
pfiomadieldluaugnninen medanisanvuindoya nislfuvusias
qwn?’mmLﬁﬁmwﬁwaﬂ‘ssw‘umnmiLU?{auLLanqﬁmmﬁ@iaw%’wmmﬁ;'}
mawensaiuurluniswdsuudasmesanimiluewian nagnsnisuing
f?]’ﬂnmfﬁﬁﬁﬂmuﬁmijiamsLﬂﬁﬂuLLUaaQﬁanﬂﬂﬁ '
Study of climate change impacts on hydrological systems. Application of
global and regional climate model data for water resources
management and natural disaster management. Bias correction of
climate data for hydrological applications. Downscaling techniques.

Integration of hydrological models to assess the impacts of climate

-.change on water resources. Projection of future trends in water

conditions. Climate-resilient water management strategies.
n'lﬁmi'wﬁ‘:suuﬁ'lmi’lwisﬂ’n']"uqq 3(3-0-6)
(Advanced Water Distribution Systems Analysis)
varmaniuasnuamiilussuudiedr msdanisussfunaznisanirgy s
minTeilaseiessuuiieh indesguiuasaniiguih vamansnislualy
Viewvudaumey nsinnsteyauazn1sUszgndldtaygivssivglussuuiig
sz
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.
n'ﬁi'l"}aa\:ﬂmn"lwf'lﬁ'zﬁuﬁ'uqq 3(3-0-6)
(Advanced Surface Water Quality Modelling)
MIuNs sEUUNMINSEReTinanMeaiinarulsiununa wituazsisin
EMMNLIRLALNERAIY MITaNTEIeeIznou wisdinaifuauain
wuusrasgunnamans mssiassgunimiuuuRuaraedn
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01209691

01209696
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Diffusion. Steady-state and time-variable distributed systems. Rivers and
streams. Estuaries and lakes. Sediment resuspension. Water quality
parameters. Hydrodynamic models. One-dimensional and two-
dimensional water quality modeling
szuuthemsindulamedmnsnminennsih 3(3-0-6)
(Decision Support Systems in Water Resources Engineering)
wnfAnvessyuutisnisinaulauaznsruiunsdndule unumuazuinfives
Joyaluszuudienisdndula n1sdnnisgiudeya nisimuiszuutlonis
cﬁ’mau’heﬁw%’uiﬂﬁamwmei’maﬂiv'aaﬁ syuutsnisanauladmsulasinis
mumwmﬂsm miUsuslnﬁhﬂmmﬂsymwﬁmvwmﬂmmau“l,ﬂ VAR
L,Fl'i'f]d NIMANYI

Concepts of decision support systems and decision-making processes.
Roles and functions of data in decision support systems. Database
management. Development of decision support systems for multi-
objective projects. Decision support systems for water resource projects.
Applications of artificial intelligence in decision support systems.
Machine learnlng Case study.

5"’l‘IJElU'Jﬁ'ili]El‘tlUH\'I‘VI"IQ’)PI’]ﬂ‘ﬁJJVI‘J'WEI"m'iu’I 1(1-0-2)
(Advanced Research Methods in Water Resources Engineering)
msdmilasessmside msueasstugauazimaiiamanizdi mslszand
naufiimasuaswaluladansaumadmiunisussananauaz/vm3en1sd vy
mama m‘a’nﬂi?vmfaua ﬂ’iiL‘UﬂuUﬂﬂ’]’mL‘NMﬂUﬂ msunauadseivselu
Ftemadmnssuninensi

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.

Fesamemadmnsamineinni 3(3-0-6)
(Selected Topics in Water Resources Engineering)
FeaamendimnssuningInsi Tuszdudeyyien wadadeavasululy
WAAZNIANITANEN

Selected topics in water resources engineering at the doctoral degree level.
Topics are subject to change in each semester.

G 1
(Seminar)

mathiausiazeuTerdeiithaulamdmnssuninenni lussdudsaan
12N NMIUNAUDAINATINTNVDINANITINE

Presentation and discussion of interesting topics in water resources
engineering at the doctoral degree level. Presentation of research

progress.
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01209698 Ugmiiiee 1-3
(Special Problems)
nsfnwduaimBmnssmineinsin sedulsyaien wasdeuEsadu
Wusneau
Study and research in water resources engineering at the doctoral degree
level and compile into a written report.

01209699 eniinug 1-72
(Thesis)
WelussimigaienwasSeuSoudowduinendnus
Research at the doctoral degree level and compile into thesis

**5eagUTulse
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modelling application. Model calibration and

Concept hydrological
validation. Evaluation of model performance.
Concept, theory, and application of lumped
and distributed
runoff estimation.

rainfall-runoff models for
Evaluation of drought
situation using remote sensing (RS) indices
comprising NDVI, NDIl, 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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Remote sensing technology for
spatially distributed rainfall measurements.
Weather radar measurement errors. Near
real-time radar rainfall assessment. Radar
Radar

Citizen hydrological observations. loT-based

compositing. rainfall  nowcasting.
sensor observations. Concept of hydrological
modelling. Distributed rainfall-runoff model.
Model

performance. Model parameter uncertainty.

calibration. Evaluation of model
Reservoir inflow prediction. Near real-time
flash flood and landslide monitoring and
forecasting system. Case study.
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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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Mathermatical ~ modelling

subsurface  hydrology. Development and
derivation of groundwater flow equations.
Conceptual model design. Boundary and
Numerical  solution

initial  conditions.

technigues. Finite difference and finite

element methods. Simulation of steady-state
and transient flow conditions. Time
discretization and time-stepping approaches
for transient simulations. Model calibration
using real-world data. Model uncertainty
analysis. Application of specialized software

to solve groundwater problems.
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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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Principles and applications of
unsteady flows in rivers and channels in
engineering and environmental contexts.
Open channel. Hydraulic structures. Sediment
of finite

transport.  Analysis 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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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
Statistical

climate

downscaling technique.

downscaling technique. Regional
simulation

technique.

using dynamic  downscaling

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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Study of climate change impacts on
hydrological systems. Application of global
and regional climate model data for water
resources management and natural disaster
management. Bias correction of climate data
for hydrological applications. Downscaling
techniques.  Integration of  hydrological
models to assess the impacts of climate
change on water resources. Projection of
future trends in water conditions. Climate-

resilient water management strategies.
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Diffusion. Steady-state and time-

variable distributed
streams.

systems. Rivers and

Estuaries and lakes. sediment

Water
Water quality modelling.

resuspension. quality parameters.
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Concept of decision support
systems and decision making processes.
Roles and functions of data

support

in “decision
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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of decision

Concepts support

systemns and decision-making processes.

Roles and functions of data in decision

support  systems. Database management.

Development of decision support systems for
Decision

multi-objective projects. support

systems for water resource

artificial
decision support systems. Machine learning.

projects.

Applications  of intelligence in

Case study.
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The Effect Of Vegetation On Storm Wave Based On Numerical
Modeling Approach: Pabuk Storm Surge Case Study. Coastal
Engineering Proceedings. Italy. 29 May 2025. (Coastal Engineering
Research Council of the COPRI (Coasts, Oceans, Ports, Rivers
Institute) of the American Society)
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Impact of Climate Change on Hydrology and Water Resources
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Decision Support Systems in Water Resources Engineering
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