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NilIMARBYVNNINYINIINTITNEAS
(Impact of Climate Variabilty and Change on Agro-hydrology)
fusitanmswisunasanmaiionnia deyadildanuuuiiassgiionnie
Tamﬁ'al‘ﬁ‘lumsﬁﬂmmsm?{ﬂuuﬂaqqﬁmmﬂ wadan1sgediutayaseaulan
Thdudauaszduginin msussdiunansznuvssniswdsuwlasgiiotniese
n¥nensinuazanslihdunisinuns ﬂﬂsﬂssqﬂﬁl,l,uuﬁwaaqLﬁ'ansLﬁumwmﬁim
LLa3ﬂ’l'§°lJ%/Ugl"]ﬁiE)ﬂ’]il'ﬂfaiiEJULLUﬁdaﬂ’IWQﬁa']ﬂTﬂ
Global climate change indicators. Data generated using the general
circulation models for climate change study. Downscaling techniques to
estimate local variables from global climate data. Impact of climate change
on water resources and agricultural water use. Application of models for

climate change risk and adaptation study.

ﬂ']‘iﬁ’lu%mﬂ'l‘ilﬂﬁ‘l]i]ﬁif’]‘t?ug-ﬁ 3(3-0-6)
(Advanced Flow Computation)

wénnislvavenfilussuurauseniy mampuisureniluszuudeiiios
fu-f-ussema sufeuitdiardmiunsiumnnisivaveni suieuis
nasduny sufouiFamndndiin wuusaesmsivavesiuuuniedd aodd
wazanuiia

Principles of water flows in irrigation system. Water cycle in soil-plant-
atmosphere continuum. Numerical methods for flow computation. Finite-
difference method. Finite-element method. Models of one-, two- and three-

dimensional flows.
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(Advanced Water Planning and Management)

LUIA ATDINTTTANTTNTNBINTU LY TN an1tunisdana i
ATEUIUNITIAUNUNSTANITUT ANVAUATHANTENUTBINIIAAEN1IZINGA N1
SiAsEi g vian dnwuziewnirreen1asdvianwaznzuud s 1esnIsan
nansznulunmziviaukara1zuiauds mﬁm'ﬁzﬁammwﬁw N1SATIADY
ﬂmmwafw mié‘fmmiﬂmmwﬁw nsfnuInsdTsuiisunisdanisiiszuing
Useine

Concept of integrated water resource management. Water management
institution. Water management planning processes. Causes and effects of
extreme events. Analysis of flood. Flood and drought characteristics. Flood and
drought mitigation. Water quality analysis. Water quality monitoring. ‘Water
quality management. Comparative case studies of international water

management.

nMsAaTznazmsadrwuudtassnsasgdulalunisdanisii 3(3-0-6)
(Decision-Making Analysis and Modeling in Water Management)
wurnnveanisaadulelunissanisya nsdndulanuunalsinu

& ol L b=

NITIATIENLUUBUNUTEASA ';ﬁa'mmuaammuﬁiaijama:Lmuhjtfiaaﬁmim'am‘s
Usudiuanumelagmi s:;‘U'ucEL'?;m‘mmLLasSzuuaﬁuaqumsﬁm%u‘L% ANERIAIY
foyauaznisGouiuaanios nsdiFnyilunisdanisin

Decision-making concepts in water management. Multicriteria decision
making. Multiobjective analysis. Continuous and discrete methods with prior
articulation of preferences. Expert systems and decision support system. Data

science and machine learning. Case studies in water management.
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(Stochastic Analysis of Irrigation System)

NFTUIUNIINIEVIUAEREN ﬂmﬁﬂwmwadaqﬂ‘sm’ammaqmnﬁmﬂuwuu
gausyviu wannsnsaiAuazsmadan1id1aemIeeYnIunaT N13918044UY
A149) surds wuuonneusaluld wuunanessaludA-Anedendeoudl wuUaRneY
Saluisuduanedewndoudt wuumatediuds wuuwendiu foRia1sunlung
Uszgnduuudnaesdmiuszuuralseniu

Stochastic processes. Characteristics of hydrologic time series in irrigation
systems. Statistical principles and techniques for time series modeling.
Different types of modeling including autoregressive, autoregressive-moving
average, autoregressive integrated moving average, multivariate, disageregation.

Considerations in model applicatiohs for irrigation systems.

ﬁﬂ_LLa:n'l'sﬁ'eumﬁé'aﬁu ' 3(3-0-6)
(Water and Sustainable Development)
mmL%auiaqszwdﬂ\ammﬂl’aﬁuﬁuﬁ;@ VA TWaTWLINIAITLE ST LT 5]
U'sz_ﬁw“ﬁmwms‘[uu‘%umadmsﬁ’mmﬁw MsduATIEidoyaIINUaINUaIsaIuIT
msiwsziddmndlugmesiivainvatsiuiuwandeu insugia danu nsidios
FanuseTL LazasussTH Udneauay mahuumaysauinsuldluszduyana
29ANS SEAuTALazTEAUlan nIlAnNY .- -
| The connections between sustainability and water. The effective
sustainability principles and ways within the context of water development.
The synthesis of information from a broad range of disciplines and the critical
analysis of multiple perspectives in environment, economics, social, politics,
cultures, and ethics. Transboundary water. The adopting integrated approaches

at individual, organization, national and global levels. Case study.
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02207691

02207696

02207697

02207698

upD. 2

waiin3dedugimadaanssuvalszy 3(3-0-6)

(Advanced Research Techniques in Irrigation Engineering)
mATedugamsimnssuraUssmusarnsdarinlasesansides. meld

waluladansauma wazroufiamesdviuUszmanatagnisduAutdaya n1s

SAILUHE A1515 US BALas T g UUMANUNITI BN ShaENITUIEWe n1sanUIe

“waeud e n1svavinsiesud entsdnausluntsuseguuaznsAfuly

. M53153INT

Advanced research in irrigation engineering and preparation of research
proposal. Applications of information technology and computer for data

processing and retrievals. Data analysis. Article writing and presentation. Group

-discussion. Paper preparation for presentation and publication.

BUANIENIIANTTUVAUTZNY 1-3
(Selected Topics in Irrigation Engineering)

Bosawizniadmnssuralsenuluseaudiyyien Waideiseuuasuulas

IWlunsazniansdnw

Selected topics in irrigation engineering at the doctoral degree level.

Topics are subject to change each semester.

Auaun i
(Seminar)
mMstnauswazeAUswat e uraulaniaiminssuvaUseniuluszdy
USgygen
Presentation and discussion on interesting topics in irrigation

engineeringat the doctoral degree level.

Ugymniiiaw 1-3
(Special Problems)
nsAnIRUATMIIMmngsuTaUsEnu sEAuUS g ten uaveuleadeu

Wusgay

Study and research in irrigation engineeringat the doctoral degree level

and compile into a written report.
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02207699

02207511

02207512

UAD. 2

Ingtiwus 172
(Thesis)
Fluszdudiyanien wasSouoadouduinerivus

Research at the doctoral degree level and compile into a thesis.

3.1.6.2 ABBUNETIWIYIUBNVANGAS

Fnegnaraaiuaznisiansvausznu 3(3-0-6)
(Irrigation Science and Management)

auduRUSsERIeR Y 10 ozt mstdivesfsuaraudeinisi
gauszmu msdamsutiuuasnzgn msdansthluszuvded A5 ¥ANT5I
seugani nmelanieukarmsidsuudasgiennmea msdanisgnndeuazfouds
msUssqﬂﬁuwﬁﬂaaaﬂau'i?nLma'i'l,umﬂmmuifmﬂmfwaﬂwmu

Concepts of soil-water-plant relationships. Crop evapotranspiration and
irrigation water requirement. Farm water management. Canal operation and
control. River basin water management. Global warming and climate change.
Management of flood and drought. Applications of computer models in

irrigation management planning.

ausawmaluladiivanisvadszniu 3(3-0-6)

(Smart Technology for Irrigation)

‘USomWuaasvuu'lﬁifwaﬂ'svmmavnﬁﬁmsm%ﬁaﬂl‘ﬁ NANNTSODNLUU
wazdanissruuliiuuuianu wuululas LI,UUQG]NBEJS’JNH'U5uUUﬁ1ﬂ§ﬁlL’VIﬂIUIﬁEJ
nsUsediunassuumsliinnigldssuvaniamalulad sv uums’lwuﬂumum
aniag Saudusruvansamalulad mﬂmaﬂ‘smuwmmvw’twm‘nmmuuu
ausamalulad n'ﬁtlanwml.uuimm'mnm”wauﬁmmﬂ‘lu‘l}aeﬂaummaiawsv
m-saammuLLa..,ﬂ'a.,muwaﬂﬁ'me syuvralTEnIus RS BT UUBUAD SLUAYRIATTW

&4 (IoT)
Types and selection of irrigation water application methods. Design and

management: surface irrigation, micro-irrigation, sprinkler irrigation with smart
technology. Performance evaluation of smart technology irrigation application
system. Smart technology landscape irrigation. Smart technology fertigation.
Smart technology hydroponics. Computer-aided design and evaluation. Smart

irrigation system based on Internet of Things (loT).
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02207521

02207522

1A, 2

gunInedugmnedinssuvalszniu 3(3-0-6)
(Advanced Hydrology in Irrigation Engineering)
nszvaunIsnsenndnetluszdug uuuaslud uiitneasnssu wan

o

gatloudngn N13ATI9TATaNARVINIVEN AT sEwInetdu v wuudiaes
nagnninet adalunudiasiziuaresnuuunisguninel nsdssynddmiy
ImNIsuLaENSIANISTAU T

Hydrological processes in watershed and in agricuttural land. Essentials of
meteorology. Hydrometry. Rainfall-runoff relationships. Hydrologic modeling.
Statistics in hydrological analysis and design. Applications in irrigation engineering

and management.

mstedsuiivesthlufiuuazmsszuieti 3(3-0-6)
(Soil Water Movement and Drainage)
wc]twfjmﬂwa%a«jﬁ‘[uﬁuﬁ"’ﬁ%%LLa:hjSmTfJﬁaEm:"l Jan1suratanIwi
thuediu msinavenhldaugmaessueiluanmasiauazhingh nssrassns
ideuiiveniluAudisuuusiassnoufinmes N150eNLULTYUUTEUIEET N3
muauAIANludy
Theory of water flow in saturated and unsaturated soils. Methods for
determining hydraulic conductivity. Subsurface flow to drains under steady and
unsteady states. Simulation of soil-water dynamics by computer models.

Design of drainage systems. Soil salinity control.
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02207523

02207531

02207532

uAg. 2

nssrasanaznITanstnldnu 3(3-0-6)
(Groundwater Modeling and Management)
irldRunasdnenzrestuiududmdnnisnisieenildfiu mwnataan
aun1sn1slnadien1sinsiest nssiaeaddaianvessruutldfy n1sun
Ansfie fvasuusasniilit msaiuuusaendsfuareemistudiouves
vldau
Groundwater and aquifer characteristics. Principle of groundwater flow.
Analytical solution. Numerical modeling of groundwater system. Parameter
estimation of groundwater model. Numerical modeling of groundwater
contamination.
yamanitugadmiuiainssuyauszuu 3(3-0-6)
(Advanced Hydraulics for Irrigation Engineering) 1
vguijannwanianstugs mslualuniaiilauasluviela mslvariueians
waUsENIU MSIATIETIRLATAINAS 1BARIVINgNNWaA AR nﬂitﬂﬁaﬁﬁmaqmznau
Advanced hydrodynamic theorem. Flow in open channel and closed
conduit. Flow through irrigation structures. Dimension analysis and hydrodynamic

similitude. Sediment transport.

N15918095EUUNNTAAEAS 3(3-0-6)

(Modeling of Hydraulic Systems)

WANN1SI1RBINTAAIERS NATSAINUANIATIAI BNENAVBIIATIEIY
A1TBENLULLALAS 1L UUTIaRIIaTaAans w3 saiouaznisuszanateya
nswlara wuudiassmslwanmeldusdiuns wuudiasenisinanielduseliadag
wazusdoavinu nssrasanisivaveniluwivh A1ssiaesmaedouiivemznoy
nnsUsuiisuuavnisasisdeuanutdederesuuudians nsdAny

Principles of hydraulic modeling. Scaling laws. Scale effects. Hydraulic
model design and construction. Instrumentation and data processing. Results
interpretation. Gravity-dominated models. Gravity-friction models. River flow
modeling. Sediment transport modeling. Model calibration and validation. Case

study.
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02207542

02207544

02207545

UAD. 2

MMIaLHULazNsU ST UNAlATINIS 3(3-0-6)
(Project Planning and Assessment)
v1é’ﬂmsmmmuuasmw?mﬁmmw%wmmﬁémuugmwmi Tnins
Tasen1s mavvuganissausenuliviuais N15719E LA T LIATIZLATINTS
ANSANEIINLELVEN NSANIATHWINEANTBIlATINT wagnisdsudiunations
U¥uugelassmstiviuasty
Principle of planning and integrated water resources management.
Project cycle. Irrigation modernization. Project planning and analysis. Master

plan studies. Project feasibility studies. Project assessment for modernization

mﬁﬁ‘fﬂﬁmﬁumﬁﬁ'anﬁmaﬂ_'szmu 3(3-0-6)
(Operation Research in Irrigation Engineering)

ué’nmsmﬁhmmzauﬁqmaxmw‘szqneﬂ%’iuﬂﬁﬁmuﬂﬂiamwaﬂszmu
AsTusunsuidadu msiwssvlassiie mslusunsumala Arstusunsubildadu
nsrudndatugnssn meleswinsdadula MTUTEENA TN TILRULANT
lasenisgausenu _

Optimization principle. Linear programming. Network analysis. Dynamic
programming. Non-linear programming. Genetic algorithm. Decision Analysis.

Applications in irrigation project planning and management.

sruunsnensalnaziszignniy 3(3-0-6)
(Flood Forecasting and Warning System)
ﬂﬁﬂﬂ’]‘j'ﬂﬁ]x‘luUU5’168@1?\‘3@‘&’18LL1J'1}’] NISTALAT HUUASATIVADUAIIY
ydefievesdayafisztindrguuuiiaes wuusasRu-Uvi1 wuusiaesgun
warmaasuuy 1 JR 1nasaslunisusavmgnnny WUUSIABINTNEINTAIENNABUAS
nsUszgnAldunuuiaosszuuihseTgnnds
Principles of river network modelling. Data preparation and consistency
checking. Rainfall-runoff model. 1 D-hydrodynamic model. Flood mitigation

measures. Flood forecasting and model application. Flood warning system.
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02207551

02207552

02207553

UAD. 2

ATN1ITAUIUNIIAINTTNTAUTEN U 3(3-0-6)

(Computational Methods in Irrigation Engineering)
wuusIasmatiaaiaasfunsuAdyuinisinnssuralseniu Moy

TUsunsuuazeevduns ssuvaunmRgadadadu nmaszaualutiuarnsuiv

€ a

Fulds s1n2e9aunts mameyiusuazUTRugdinat madneuaun1aigs
QLY

Mathematical modeling and irrigation engineering problem solving.
Programming and software. System of linear algebraic equations. Interpolation and
curve fitting. Roots of equations. Numerical differentiation and integration.

Numerical solutions of ordinary differential equations.

JyszRsgmeianssuadsenu 3(3-0-6)
(Artificial Intelligence in Irrigation Engineering)
YayaszAvgdmiuntsuitgimeimnssugaUssniy ATINLUUARILATD
TassteUszamuszivg msdwadadiaunts ssuuliyynseAvggnuay 13
UsegnaUgygy W seivgmadaminssuuagn1sinn13yalssnii
Artificial intelligence for solving problems in irrigation engineering.
Fuzzy logic. Artificial neural networks. Evolutionary computation. Hybrid
intelligence “system. Applications of artificial intelligence in irrigation engineering

and management.

sruvarsauwmAgliatan sdmividanssuvadszu 3(3-0-6)
(Geographic Information System for Irrigation Engineering)

winAAYDITTUVATTAUWANIAMEAT wnuinarsruuRne nsunudeya
Uinil sruudamsgudeya msthiduazmsdanisteyauingii maleseideyad
1010alALLUINTUUUINABS LAY LUULTALADS LUUTIaaIiuTEvALTR A TLAL
s TiAs g msUszanmAlugandeiui maaiawuiaedlaslifloed
n'ﬁU'i::Egnﬁ"ﬂaLaamﬁmnisu‘ﬁaﬂwmu

Concept of geographic information system. Mapping and coordinate
systems. Spatial data representation. Database management system. Spatial
data input and manipulation. GIS data analysis by vector and raster approaches.
Digital terrain model and watershed analysis. Spatial interpolation. GIS modeling.

GIS applications in irrigation engineering.



02207554

02207561

HAD. 2

n35usanszezlnanadainssuval v 3(3-0-6)
(Remote Sensing in Irrigation Engineering)
wwRamsiuinnseerlna Uduiusvemdsuafuuimaniviiugy

v v

ussemaLazwuialan srudisialanuas@asus nswlaninaieaiiey nIsuas

U

APUMTUIZINANANIN N1 UATNLAZATTUUAIN TN AT TUUNUTEANTBININ
nIaTIAaINMWAsuLUad ﬂ'ﬁ%l‘u%ﬁl’]ﬂi:ﬁEJ::IﬂﬁﬁT’JEIE]’]ﬂ’]ﬂEJ’EUI%ﬂU“ﬁIU n’l‘iﬂizqﬂﬁ
N3Tuianszpzlnan1dininTsuuazn1sIAnsYaUsEN

Remote sensing concept. Electromagnetic energy interactions with
atmosphere and earth's surface. Earth observing platforms and sensors. Image
interpretation. Image pre-processing. Image enhancement and transformation.
Image classification. Change detection. Unmanned Aerial Vehicle (UAV) remote

sensing. Applications of remote sensing in irrigation engineering and

management,

N‘ﬂﬂ‘iz‘ﬂ‘u?;\'iLL'JGI5@&%9&1ﬂ5dﬂﬂ5ﬁmu’]uﬂﬁdi§’l 3(3-0-6)
(Environmental Impacts of Water Resource Development Projects)

vinmsUszdfiunansenudanadoussdulassmsuavssdunagns duneuly
ANSANEIUAYILATIEIRANTENUA WIRFBY 1ATNTIUNITAALAZRARILNANSENY
Aawndon nsdifnunansnudanadenvadasimstauundini

Principle of environmental impact assessment at project Level and
strategic Level. Technique and methodology of environmental impact analysis.
Mitigation measures and monitoring programs of environmental impact. Case

studies on environmental impact assessment of water development projects.
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02207562

02207564

upe. 2

mﬁqamuaxmsé’mmiammwé'\ 3(3-0-6)
Water Quality Modeling and Management)
anunsaiuaiivnisdlutiagdu é‘f‘ﬁﬁﬂmﬂwwﬁm’umgmﬂmn'rwfw 13
MY ULTHUYBIEINBIUTS nsdasIunLUUTIassn WL n13UsEgnd 19
u,uuﬁ'iwaamﬁaﬂsmﬁuﬂmmwfﬂuﬁuﬁduﬁw wunadostusazuslusafivnia
LLaxniffiﬁnmm‘sﬁmm‘sammwﬁw
Current situations on water quality. Water quality parameters and
standards. Classification of water quality models. Using Soil and Water
Assessment Tool (SWAT) for water quality estimation. Conservation and

restoration strategies for water quality management.

nsufleiuginldduiivudausaie 3(3-0-6)
(Remediation of Contaminated Groundwater)
ﬂ"rsLﬂﬁauﬁ‘umm'§1J'uL"ﬁauaazjﬁﬂﬁﬁuuasmﬂiuiaEﬁ?ﬂuﬂﬁuﬁl‘uﬁwjﬁﬂﬁ
fuitinsuudieu
Transportation of contaminants to the groundwater, and remediation

technologies of contaminated groundwater



e —————

auANEN

b = S

AinauUannsTNINNTGg

5 S AD. 2
AppAnans 18 uaTuIANIIN | 2
v L cnan !
“Lﬁﬁmﬁmmmaamamuaman@mmm
. (i
glodun - 3 AN, B
{aaszuu CHECO
{ o L ) ---""-"'-—"-._-——_
3.2 %'E] ﬂf}a ﬂWLLﬁUQLLaﬁ’,ﬁm?ﬂlﬂaﬁaqﬁqiﬂ
3.2.1 919158UIMANgAT
anfu Yo-uusna WAIIUNIITINTT AMITUTIU
i AURUININTYING Jaglu | wdngas
Anel (8191397) Uiudse
g1 BEvY
1. |[wEandas anslea Nnuide 02207621 | 02207621
3
HagRd msUssdiutuImansmans Ui 02207651 | 02207651
m.U. Gnemanidaninaoy) qamalufiviiguiinesyFlasi3nsmaiasiaiy | 02207697 02207697
WINeAEsTTIANans, 2543 dytigiianmAlan, 2564 02207699 | 02207699
ma. Grendnaniduanion) nUsegndldTagmanieniwiasianiwunaguin
AN alvINeNde, 2547 difeandasmsssmeveniluumasiniiunine
<
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1. Statistical models for water
. The Differences of Precipitation Characteristics
resources
. . among GCMs over Southeast Asia under ARG
2. Hydrological modeling
. Climate Change Scenarios, 2565
3. Climate change
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Ph.D. (Civil Engineering)
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5. loT-based smart crop-field monitoring of rice
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Dr.Eng. (Process Engineering)

University of Montpellier U, France,
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asuFudenanwn

2. assununswansonaluladazen|  wastewater treatment units of palm oil mills,

2562 )

2 msﬁnwm‘s‘L-ﬁu:wamL‘%auﬁua:wuauwméhu
aunsnl Sap Flow, 2562

3. loT-based smart crop-field monitaring of rice
cultivation system for irrigation control and its
affect on water footprint mitigation, 2564

4. The effect of POME ultrasonication
pretreatment on biogas production and

reduction of greenhouse gases emissions from

2563
5. Spatial variations of surface water quality and

pollution sources in Khlong U-Tapac river basin,

2561
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2. Climate Change The Differences of Precipitation Characteristics
3, Hydrological Modelling among GCMs over Southeast Asia under AR6
4. Flood Warning Climate Change Scenarios, 2565
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2. Simulation and optimization
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rice vield under alternate wetting and drying

cultivation in dry season, 2564
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%a%ﬂmmaﬂmqw Impact of Climate Variability and Change on Agro-Hydrology

WANlAT9318797 (Course Outline)
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1. Introduction 3

- Impact of climate change on environment

- Global climate change indicators
2. General Circulation Models

- Theory of General Circutation Models (GCMs) 6

- Output of GCMs in different scenarios 3
3. Downscaling methods

- Physical downscaling methods 4.5

- Statistical downscaling methods 4.5
4. Objective functions for downscaling result evaluation 6
5. Introduction for using downscaling results for irrigation and 6

agricultural projects
6. Applying downscaling results in hydrological models 6
7. Case studies: climate change risk assessment and

adaptation
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1. Principles of surface flow: classification of flows and their 3
governing equations, unsteady flow

2. Principles of subsurface flow: flow in saturated soil, flow in 3
unsaturated soil

3. Water cycle in soil-plant-atmosphere continuum: infiltration, 3
redistribution, water uptake by plant, soil evaporation

3. Numerical methods applied to flow computation: finite- 3

difference approximations, finite-element approximations,
boundary element method, finite volume method, solution of
simultaneous linear algebraic equations
4. Finite-difference method (FDM) 3
5. Computation of flow by Finite-difference method
- 1-D streamflow model
- 2-D overland flow model
- water flow model in soil-plant-atmosphere continuum
6. Finite-element method (FEM)
7. Computation of surface flow by Finite- element method

O O W W W

- 2-D overland flow model

8. Computation of subsurface flow by Finite- element method
- 3-D saturated flow model
- Groundwater flow model

- 3-D saturated-unsaturated flow model
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1) Concept of integrated water resources management (IWRM)

2) Water management institution: water management organization,
related water laws

3) Water management planning processes

4) Impact of global warming on water resources planning and
management

5) Flood characteristics and management

6) Drought characteristics and management

7) Water quality planning and management: water quality monitoring
and control, water quality standard, water quality sampling and
analysis, water quality improvement

8) Comparative case studies on water management
- at national level

- at international level
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%aimmmé’anqw Decision-Making Analysis and Modeling in Water Management

wWlases1e397 (Course Outline)

smnudalusussens
1. Decision making in engineering problem-solving: uncertainties and risk, 3
Multicriteria Decision Making (MCMD), data science and machine learning
2. Methods for generating the non-dominated set: concepts and definitions, 6

the Kuhn-Tucker conditions for non-dominated solutions, the weighting
method, the e-constraint method "
3. Continuous methods with prior articulation of preferences: linear multi- 6

objective programming, goal programming, compromise programming

4. Discrete methods with prior articulation of preference: ELECTRE 6
methods, Analytical -Hierarnchy Process method (AHP), PROMETHEE
method

5. Expert System: expert system development, uncertainty and-fuzzy rule- 6
based system. s

6. Decision Support System (DSS): conceptual foundation for DSS, 6
developing and using DSS, architecture for DSS '

7. Machine learning systems: data cleansing, classification techniques, 6
recommendation system

8. Case studies: applications in irrigation engineering and water 6
management
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FOIPINDINGY Stochastic Analysis of Irrigation System
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‘ Fuutlaausseny

1. Introduction + Markov Chain model 12
- Introduction to stochastic analysis
- Markov chain model#1
- Markov chain model(#2
- Markov chain model#3
2. Characteristics of hydrelogic series in irrigation system 1
3. Statistical principles and techniques for time series 1
modeling
4. Autoregressive modeling (AR) 9
- Autoregressive model (AR)#1
- Autoregressive model (AR)#2
- Autoregressive model (AR)#3
5. Autoregressive moving average (ARMA) modeling 6
- ARMA #1
- ARMA #2
6. Autoregressive integrated'-rr-wovmg average modeling (ARIMA) 6
- ARIMA #1 L
- ARIMA #2
7. Multivariate modeling 9
- Multivariate modeling #1
- Multivariate modeling #2
- Multivariate modeling #3
8. Disaggregration modeling

9. Considerations in model applications for irrigation system
FieHY
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FoIMABINAY Water and Sustainable Development

1¥B1lAT9578397 (Course Outline)

Principles and association of water and sustainable development
- Theories, revolutions, policies and targets

- Climate change and effect to water management

Water and Sustainable Development Goals (SDGs)

3. Assessment tool for water management for sustainable development

ey oo

- Integrated water resource management

- Sustainability component for water management

- Development of conceptual framework

Irrigation technology and management for sustainable development
Water management in the context of transboundary water

Water management organization and role

Case study: Water management organization and role in Thailand and

foreign country
PPN
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P03 WBINgY Advanced Research Techniques in Irrigation Engineering

WA1lATI518391 (Course Outline)
Frurutluausseny

1. Research processes 6

1.1 Classification of research approaches in Irrigation engineering
1.2 Research initiation
1.3 Doctoral research plan and design
1.4 Doctoral proposal development
1.5 Data inquiry and literature review
2. Research trends in irrigation engineering and water management at 2
national and international levels
3. Advanced techniques for water monitoring and measurement
4. Irrigation performance evaluation techniques: methodology, indicators,
monitoring system, case studies
5. lIrrigation management modernization by MASSCOTE
6. System modeling and simulation (applications of Matlab/Python)
7. Application of statistic software in irrigation and water management 6

(extreme event analysis, spatio-temporal analysis)

8. Monte Carlo simulation technique 3
9. Crop-growth simulation models 6
373 45
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Ph.D. (Urban Environmental
Management)
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D.Eng. (Water Engineering and
Management)
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Ph.D. (Bioresource Engineering)
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