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3.1.6 ANDSUIYSIYIUN

01209611*

01209612*

01209613*

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

1598NLUULAENNTUSMSIANNTSEULTIDENN Lﬂfﬁaﬂquﬁﬂ WAZINA?
MTheTenIsaLuuLUSUAsuLasnIsinlnsIeInIm  A1SARRANTENY
Hesndeut noufuarnistszgndldnsivanuunsiauagldasialunie
Ja mslnauvususivdelumainde mslvariiulasadamans

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.

Qmiwmé’w%’umﬁ%%ugq 3(3-0-6)
(Hydrology for Advanced Research)

LL‘L!’Jﬂ’J’mﬁﬁﬂ,uﬂ1iﬂi%QﬂmﬁlsﬁLLUUﬁ’]aaﬂVINQWﬂaﬂEJ’], ARFGRIY
\WieukazaTafigatiuuinaes, nsussliulseansnavasuudnass,
LNANAR NOuT waznsUsEYdlY SWAT way FLEX-Topo Litenns
Useidiuvin nsfiAnwlun1sussendly SWAT uag FLEX-Topo, 113
Uszilluannanuuiandslasgladeil SPI, nsalfnwilunisuszidiusail SPI,
ﬂﬁiUiSQﬂﬂ“gﬂ’ﬁﬁ’ﬁ’Jﬁ]mﬂiz zlﬂat,ﬁamuﬁmqwﬂ%m, MsUsELiiy
ANINAIULAILAILABALT NDVI, NDI, NDWI wag NMDI, ASalAnwtunig
Uszifiudavil NDVI, NDII, NDWI tiaz 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, NDII NDWI and NMDI evaluation.
nsdamIninensidssuuitensive 3(3-0-6)
(Systematic Water Resources Management for Research)

NIDULLIAA ToN1TaNYUY LLazmiﬂizqﬂﬁmﬁmmiw%’wmﬂﬁﬂfﬁ
EAEEANT ﬂ’l'ﬁﬁ'@ﬂ’]i%%wﬂﬂﬂiﬁﬂiuﬁjuﬁ’lLLﬁz“iT’liJW'ﬁJLLG]U wosilodanini
LUUTIARLAZNITUTEENA N1SATRANUTIIeLazInatuaLdAtyLag
THumsndnmsussiiunanssnu fegruaznsldifledueasunisiid
suilunsdamninennsih sl warnisdeulveduindey
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01209622
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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.
nssaosiléAu 3(3-0-6)
(Groundwater Modelling)

N139188UIAHAFNENTUAZ NN ARIAY NENNITBNILAN
uanidsndamanivesnsivaveshldfunuudus nseyindaunisns
Inavenildiu niseenuuuuuuaesduuuifnuaziinveuiun Tonass
SunzuaznsUssgnatuaunmsnléau saasdsiiarrestymnisiva
LUUENIUEAIEN ﬂ’]ﬁﬁ’]aa\‘iﬁﬂﬂzeﬁb’mj nsuUadentanauariue na
LaaaL%qéhLamaﬂzymmﬂmuw%'mj NSUSUBULUUYIE09 N9
SIBUNARAZNITIATIE AL AAIALAR DUTDIRUUT 1A

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.
NN99100INNYAFENT 3(3-0-6)
(Hydraulic Modelling)

nslvasuuldasialumhiuasmal mnsedauninds
Nasnasumy MawaLaznslEIEmsmetaanlunsudladymiluuii
WAz wuuaendiavuuunildazaedidmiunisinsest
anwamamﬂmmﬁf’]Lmzmqﬂf”'} N5UTEENALUUTIABINEN KA
wuuassrminA1ansausulymaAmnIsusa1Ens

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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%’miimwﬁlq%uqq 3(3-0-6)
(Advanced Coastal Engineering)

mqwﬁ%aﬂﬁu m’iLLUaa'gﬂﬁuam?{u PALULEVIA STUUNTZUALN
Tndeil sruunssuaimuumeiueglunse pududeusazun
WESAMIEEANIL NISARUFIUEINZNEUANLTINHAZATNLLITIBH
LLazmaﬂszmﬁﬁﬁiagﬂé{mﬁumwm HUFIUINYDIVLIIA NITAALIE
warnsuauveImznauluUsawIBils NSMLILLAYNITEENLUY
Tassasadestumeils nmsdanmstenimaiude nmsdamsuunei

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.
svuunensaluaziieusievi 3(3-0-6)
(Flood Forecasting and Warning System)

VANNITINRBIMUUNAUNNINGT NufkasnITUssend
LLUUﬁﬂaadéfmqwﬁwmLﬁamiﬂizmmﬂiwgﬂmm TR b
Uis&gﬂﬁmuaﬁ’ﬁaa\‘iﬁ’]quﬂ‘wamﬁm§Lﬁamiﬂizmmmiméauﬁﬁumﬁﬁ
v MsUszendsnSifteatiuayuniswennsaiuasifousetwihumuna
93¢ sruunnenseiasiouteiviay

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.
nszuaunslugulusugnnine 3(3-0-6)
(Stochastic Processes in Hydrology)

mmﬁﬁ@“uaaﬂismumiLﬂufjﬂuﬁmq‘vm%mn NTIATIZIALT
add munhazndunesiuusuuugy adfgnnuazaansan flaiduuuy
d nMeATgeunsue adfdeiuil uuuseeatiuduuuuludnemh
nsUsEINMERUTLaLTIB UL UBYR

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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maﬂiwwmmsmﬁwuﬂamﬁmm%aqm%m 3(3-0-6)
T TN S
(Impact of Climate Change on Hydrology and Water Resources)
wuudnaeagilonnia Anuduiusseninsdulsglienniauazsa
wUsiBegnninen nouuaznisussendiuuinasgiiennia n1sussend
wadlandainadsdmiumsvinnesulndegnionine) waianin
anadadmain walaniainadadsedia mssiassuuuglienimids
vosiulnensliimaiannianadadmain nansenuvesanninisainig
LU%EJULLU@QQﬁQWﬂ’]FIGiE]QVIﬂemEﬂLL@%V]%JWEJWH?S’] MIUERNULAZANT
Uszananivh mﬁmmiﬁﬂmUlﬁamazmimﬁEJuLL‘lJaQamWQﬁmmﬁ
uaznIAnY

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 scenarlos case study
mimaammmwmmmmum 3(3-0-6)
(Advanced Surface Water Quality Modetllng)

miLL‘Wi SYUUMINSEAETinanEATLazLUSTUALNaN uiith
LLauﬁ’]'ﬁﬂ %mﬂmLaLLam Ladu msﬂqmummammau WISTMDT
Wmﬂmﬂ’w\lu’]LLawﬂ’ﬁf\]’laENﬂmﬂ’]‘WU’l

Diffusion, steady-state and time-variable distributed systems,
rivers and streams, estuaries and lakes, sediment resuspension,
water quality parameters, water quality modelling.
mﬁmmiﬁﬁxum 3(3-0-6)
(Advanced Water Management)

FEUUTITUVIR mif\mmiu%wammmLﬂuwumu NIHAR Loy
MMSUTIMALRTANIGITUR NszUIUNIINIsAnaula n1sinn1sA il
wiveukazANdss Msdanisaaaud

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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svuutinsindulamadmnssuninensi 3(3-0-6)
(Decision Support Systems in Water Resources Engineering)

wnAnvesszULTIsNsinaulataznszuunssinauls unum
wazvthivesdeyaluszuutiensindula msdansgudoya maFeus
Y99ANNIADS NFHAIUITZULTIINITAnauladusulaTIN ITaY
fnqusvasd szuutemsdaduladmiulasmsdiunineinsi

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.
izL%U"“J%‘i%’a%uqqmﬁmﬂﬁiuw%’wmmﬁw 1(1-0-2)
(Advanced Research Methods in Water Resources Engineering)

NNIATIIATITIINTINE mivlmaaﬂ%uqmazmaﬁﬂLa‘wwghu N3
Uszgnanauiimesuasmaluladansaumedmiunisussuianauas/vise
nsauAutaya MTIATIERtea NMsleuunANLTanaAlia n1sdLaue
WALNNSEAYTIBTNIMINTIUNSNEIN TN

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.
Beuarmemedemnssuminennsin 3(3-0-6)
(Selected Topics in Water Resources Engineering)

Bevanzmadmnssuminennsi TuseduSyaen Wdedes
wWasulUluusazanansfing

Selected topics in water resources engineering at the
doctoral degree level, topics are subject to change in each
semester.
duuun 1
(Seminar)

nMstiauenazeiuTeteiitaulamaimnssuninensi lu
seaudTgygyten

Presentation and discussion of interesting topics in water

resources engineering at the doctoral degree level.
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UAe. 2

01209698 Uy iiLey 1-3
(Special Problems)
nsAnwAuA MM neIns seauUsLen Lay
Seuissadsuduneau
Study and research in water resources engineering at the
doctoral degree level and compile into a written report.
01209699 neniinus 1-72
(Thesis)
Weluszaulsygrenuaviseussadeuduineinus

Research at the doctoral degree level and compile into thesis.
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