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02207543

02207544

02207545

02207551

- 02207552

02207553

02207554*

02207561**

nsdasarmsIRnsUlaRY

(Groundwater Modeling and Management)
vamanitugsdmivimnssuvalszmu
(Advanced Hydraulics for Irrigation Engineering)
N19918095LUVTAATERS

(Modeling of Hydraulic System)
msfnunsivasenuarnsiedeuiinenauluushii
(River Flow Computation and Sediment Transport)
MSIANTIZUVTAUTEN Y

(Irrigation System Management)
MIMAKULAENTUsEIIUNALATINTS

(Project Planning and Assessment)
MAAIsiuazTassszUUdIh

(River Basin Syst'em Analysis and Modeling)
mvsANduumMAmInIsNYaUEnIY
(Operation Research in lrrigation Engineering)
szuunanensaiuaziEhszlagnnat

(Flood Forecasting and Warning Systern)
FBnsAmumBiAINTIuYalsEnIu
(Computational method in Irrigation Engineering)
UyauseAvgnadmnssuvalseniu

(Artificial Intelligence in Irrigation Engineering)
syuvasaumAgiimansdmivimnssuvaUszniu
(Geographic Information System for Irrigation’
Engineering)
m3uiszerlnaniimnssuvalszniu

(Remote Sensing in Irrigation Engineering)

NANSENUAIIAARUYRALATINITAAILIUWMAND

(Environmental Impacts of Water Resource

Development Project)

“ winuiuli
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3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
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3(3-0-6)
3(3-0-6)
3(3-0-6)
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02207562
02207563*
02207564
02207591*
0220?596

02207598

02207599

m3’51aama:ﬂ’]ﬁmmmmmwﬁﬂ

(Water Quality Modeling and Management)
Naﬂiz"nmlaaﬂ'l'itﬂ?ilauuﬂaaan’mﬂuﬁmmmiam%’wmmﬁw
(Impact of Climate Change on Water Resources)
msur’t’lﬂﬁuw‘ﬁwlﬁﬁuﬁﬂmﬁwuaﬁw

(Remidiation of Contaminated Groundwater)
WATANTINENITIAINTIUTAUTEN U

(Research Techniques in Irrigation Engineering)
GovanzmaimnssuvaUsenu

(Selected Topics in Irrigation Engineering)
Ugymiia

(Special Problems)

9. Inetwus Litesnin 12 wiaeha
Anetinus
(Thesis)
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3.1.3.3 518311

n. Aren Lidaunii 30 wuhehn

- dun . 2 wiagiin
02207597  duuun : L1

- A nenyIAY : 3 wmigiin
02207591*  mANANTIVENIIANTIUTAUIZNIU 3(3-0-6)

(Research Techniques in Ifrigation Engineering)

- Jeenidan litesnin 25 MUILhim

¥ 2/
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THiandoni3ousedvdng Aflavsialszsduandaning dwue 500 Fululu
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ﬁ’mﬁﬂmﬂ%ﬂLLa:‘Léf%'uaqﬁﬁmﬂﬂmuﬁﬁm%?wmﬁa
02207511 InenmansuarmsInnisyalsEniy 3(3-0-6)
(Irrigation Science and Management)

02207512%  animwealuladiionisvadseniy 3(3-0-6)
(Smart Technology for Irrigation)

02207521 an‘imm%’ua&omﬁmnﬁm}aﬂswm 3(3-0-6)
(Advanced Hydrology in Irrigation Engineering)

02207522 nsndeuivenilufuuaznisszuiei 3(3-0-6)

(Soil Water Movement and Drainage)
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02207523
02207531
02207532
02207533
02207541
02207542
02207543
02207544
02207545
02207551
02207552

02207553

02207554**

mMsinansazmsdansiléau

(Groundwater Modeling and Management)
gamanitugadmivimnssualsemu
(Advanced Hydraulics for Irrigation Engineering)
N1391809TTUUTAANANT

(Modeling of Hydraulic System)
nsrunsivavesiuaznsipdeuiinsnouluuhii
(River Flow Computation and Sediment Transport)
N13IANNTIEUUTAUTEN U

(Irrigation System Management)
msausLazmsUsHEiulasINs

(Project Planning and Assessment)

MRS ziLadassyuUdh

(River Basin System Analysis and Modeling)
MITetiumndmnTsuralszny
(Operation Research in Irrigation Engineering)
sruumswensaiuazihszlagnnis

(Flood Forecasting and Warning System)
FEmseuaumanmnssuvayUsenu
(Computational method in Irrigation Engineering)
HyaUszivgmadmnssuvalseniu

(Artificial Intelligence in Irrigation Engineering)
sruvansauwmadiimanidmivicmnssugalsznu
(Geographic Information System for Irrigation
Engineering)
ns3usveglnanyimnssuvalssni

(Remote Sensing in Irrigation Engineering)

* gre3yUTulse
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3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
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3(3-0-6)

3(3-0-6)
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02207561%  wWanszmudawiadeuvedlasimwanumani 3(3-0-6)
(Environmental Impacts of Water Resource
Development Projects)

02207562* m‘sai’"naaaLtasms%’mmsr@mmwﬁw 3(3-0-6)

) (Water Quality Modeling and Management)

02207563* wam:mu‘uaamnﬂﬁauuﬂaqaquﬁmmﬂsiaw%’wmn‘s 3(3-0-6)

' 1
(Impact of Climate Change on Water Resources)

02207564* miur'ﬂ'u?y\lmﬂtfﬂﬁﬁuﬁﬂutﬂvauuaw"w 3(3-0-6)

~ (Remidiation of Contaminated Groundwater)
62207596 L"’simLamzmﬁmniimaﬂixmu 1-3
. (Selected Topics in Irrigation Engineering)
02207598 Ugmiay 1-3

(Special Problems)

9. NSANYIAUATDATE 6 MU
02207595 nMSAN¥IALANDATY 3,3

(Independent Study)
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3.1.4

02207511

02207512**

4no. 2

ANB5UYSIBIU

IneAEAILATN1TIANITYAUTEMU 3 (3-0-6)
(Irrigation Science and Management)

uduRugsEwinedy 1 uarite mslihuesfivwazainudeanisin
yausznu n'jﬁfnmsﬁ‘wluuﬂaamwﬂqn nsdanisiluszuudai msdanisi
wﬁuejmf'l amrlandpunasnisidsuulasgiionme nsdamsgndouayiouda
ﬂ"l‘i‘ﬂizqﬂ(ﬁLtUU'{T'lE‘IE)dﬂ@uﬁ’)lﬁlaﬂuﬂ’li’ﬂdLLNU%ﬂﬂ"I?é’]“IjﬁUi:ﬁﬂ’]U

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.

dunsawmaluladiion1svauszniu 3(3-0-6)
(Smart Technology for Irrigation)

Usznnuesszuulininvausemiuaznsiansadentld ndnniseenuuy
wardanmssruuliiwuuingu wuulalas wuudndessiuiuszuvaninmalulad
nsUssiiuwaszuunsihaneldssuvaninmalulad szuumsliitluaugd
aondndsrufuszuvauimmalulad nsliansiaiindenszuuliiisauiussuy
ﬁJJ’I‘i‘ﬂL'ﬂﬂIuIﬁ5"ﬂ-’]‘i‘UQﬂﬁ‘tjLLUUl§ﬁUf?MﬁU35UUE‘IMT§ﬂmﬂiuiagﬂm.l‘ﬁ’lLﬂﬂ%ﬁ’l‘w%"u
nseenLUULALUIHEurRansin sruuTalsznudniesuuduinesidnvasasn
&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

irrication system based on Internet of Things (IoT).

* $2830USuUse
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02207521

02207522

02207523**

uno. 2

NN INBNTUFIMANssuTaU TN 3(3-0-6)

. (Advanced Hydrology in Irrigation Engineering)

s

ﬂismumimaqwn"‘mm'lms@fuduﬁwuaz’luﬁuﬁmwmmm nan
aniloniver nsnsiaindeyagnnine anuduiusszwiniduivi wwudiaes
nugnningl addlunuiinszitaroanuuunieguningl Mmivszgnadniy
MINITULALNITIANTVAUTENU

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

and management.

nstadoufivesinlufuuaznnsszuen 3 (3-0-6)
(Soil Water Movement and Drainage)
m‘t&ﬁmslmaﬂaufﬂuauﬁ"‘ﬁﬁéuﬁaLmshjéuﬁ":é\";mfw FBmswenan i
U8IAU nﬁlwawa&ﬁﬂﬁﬁugimaszmaﬁ"’ﬂuamwméhLLazlajmé‘h N1991804013
inAsuiivoailufudsuUUsIaeIABRILABS N158BNLUYTLUUTTUIE
msmuAuAIANTuRY '
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.

ANTASIUUUINADILATNITIANITUN LA AU 3(3-0-6)

(Groundwater Modeling and Management)
51'[61’514(.1.513é’ﬂwmzﬂaq%’uﬁuﬁm}w wannsmslnaveatinlénu n1svana
asaun1sn1sina19n153tAs 18 nsdrasudadlavvesszuvilday
AsMIATNIsileasresuuusiasainldiu nisadawuudtasdiiavuea
mstudiouvaniléiy
Groundwater and aquifer characteristics. Principle of groundwater flow.
Analytical solution. Numerical modeling of groundwater system. Parameter

estimation of eroundwater model. Numerical modeling of groundwater

contamination

“* gr39TuUTe
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02207531

02207532

02207533

uAD. 2

ﬂaﬁ':aw{%xuqqﬁm%’u’iﬁ-:n'mmjaﬂs:;iu 14 3 (3-0-6)
(Advanced Hydraulics for Irrigation Engineering)
yuianwamaniiugs nslnalumaidauadluvieln mslvadiuenans
gausEnIu MTIATIERNALATANAG AR INENANGA AR mMstAReuTive
“NoU
Advanced hydrodynamic theorem. Flow in open channel and closed
conduit. Flow through irrigation structures. Dimension analysis and hydrodynamic

similitude. Sediment transport.

NNSINABITEUUNNYAAENT 3 (3-0-6)
(Modeling of Hydraulic Systems)

MENMTIABWNITAANERS NNNIATMUMINATIEI BYEWATDNATIAIU N3
ponUUULATa ILUUaRmTamans in3edlauazmsusznanataya n1suda
na wuudtassnisivanmeliusdiiuge wuuiiassmslvanieglausdinauazius
Foaniu nssrassnisivavesinluwith  ns$assnisiedeuiivesmznau ns
USuiflsuuarmsninngeuaui i deiavesuuudian nsdfnw

| 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.

£

N1SAUIUNNT IMATD LA NNT AR LR na U TLLaiun 3(3-0-6)

(River Flow Computation and Sediment Transport)
aun1s Saint Venant Way Navier-Stroke seifiauisidiadiiiavdmiunas
Ananisinaveni nmsdmedeuuazassaeunnuindeiiovasdoyaiiezindng
MNTEYELE wuﬁwaaaqwnwamamiwwﬁaﬁa a0uif warawiia MstAdoudavey
aznouiu maszgndlduuuiassnsinaveniiuarnsiadeushvesnznauiy
Saint Venant and Navier-Stroke Equations. Numerical methods for flow
computation. Data preparation and consistency checking. Hydrodynamic

models of one-, two- and three-dimensional flows. Sediment transport. Model

application in flow computation and sediment transport.
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02207541

02207542%*

02207543

up. 2

N15IANTTIZUVTAUTTNY 3 (3-0-6)
(Irrigation Systems Management)

wannsdanisssuuraUseniu nsusulsemsvausemuliviuaie n1s
SamsmataUssmuuuuiidauin msieunsoiusazasdnsglith msufdRnu
wazn15U1 99 NYISEUUTAUTENIU ANIANNLATYEAD FIAULAZTENINWIAGBUUBY
sruvraUsEnu Msszauniwensuild dongvine msianmineInIuyed M3
faauuarysediurasruurauszniu

Principle of irrigation systems management. Irrigation modernization.
Participatory irrigation management. Institution and water user organization
development. Operation and maintenance of imigation system. Environmental-
social and economic implications of imigation systems. Resources mobilization.

Legal aspects. Human resource development. Monitoring and evaluation of imigation

system.

N3 1NUHLLAZNN TUSHEIUNALATINS 3 (3-0-6)
(Project Planning and Assessment)
wé’ﬂmmwu.uuu,a:msu‘imﬁmmw%’wmmﬁﬂLLUUUVim’lms 1093
Tasinis mavudasmsvausemuliiuads nsnaununaziinsgilasanis
NISANYINUEUYEN NISANYIAMIZATa4IATING uasmsUsziiunaiiions
Usuupslasamsivvivade
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

N133LATIERUAZINADTEUUELLN 3(3-0-6)

(River Basin System Analysis and Modeling)

WU2AAYDITEUUGUUN wannsUsuTSanninluseduauyn n1siAsIen

4
v
as ' o as

sruuumanih msiasimiaaunsahinlussduginiazsedulasanig madaszi
madenlunisuaunaruinsianismineinsin wmeluladarsaumneauay
WUUsaRIRaLmDI A M UM ST UL ITEN

Concepts of river basin system. Principle of water management at basin

level. Water system analysis. Water situation analysis at basin level and project

“* v iulse
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02207544

02207545

02207551

uAe. 2

level. Scenario analysis for water resources planning and management.

Information technology and computer-based models for water system analysis.

A1333EANTUNIIAINT TUYAYTENIY 3 (3-0-6)
(Operation Research in Irrigation Engineering)

winmsmAmnzasfigauazmsuszgnaldlumsiannlasimsyauszniu
mslusunsudadu msieseilasedie mslusunsunadn nslusunsuli@adu
navuIUIBHIRUgNIsH MTiasieinisandula n1sUszgnaAlun1sNaURUIANTS
lasansradsznu

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

Applications in irrigation project planning and management.

szUUNIIHeNIaluaziflnss Ieannay ‘ 3(3-0-6)
(Flood Forecasting and Warning System)-
wénn1svesuuuitasdlassdiowith msdamisuuazasiaaounay
unietiovesteyaiinzindiguuusiasa LuuSiaeaidu-ivin wuusiassgnn
war1@asuuy 1 87 wmsn1slumsussmannde wuudnaesmsnensalgnniouay
nsUszndldnuuuuinassssuuhseTaavngs
Principles of river network modelling. Data preparatior‘; and consistency
checking. Rainfall-runoff model. 1D-hydrodynamic model. Flood mitigation - '

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

AN15AUIUNIEIAINTSHTAUTENU 3(3-0-6)
(Computational Methods in Irrigation Engineering)

wuudasImeafind1ansiun LAl gIndmnssugaUseniu Malisy
Tsunsuuazgenannd seuvaumsisadadadu nsuszuiualugiauwaznisuiu
WWulAs 91NY99AUNTT N1IMBYRUSUALUTWUGITIAIEY NMISMIAIRDUANNTILT
ayAUGA Y

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.
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02207552

02207553

02207554**

uAo. 2

UeyussRugnieiainssusalssviu 3 (3-0-6)
(Artificial Intelligence in Irrigation Engineering) _

Dy seAvgduniunsuidymmeiennIsusalssniu ATSNLUUARILATE
lassngusramuseivg msdua@adiauinis ssuutyyssdvianuas n1s
UszgnatynUszAvgnadmnssuuarn1sianisyaUsenuy

Artificial intellicence 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.

szuvATAUARIIAaATEMIUIAINTINTAUTEN U 3 (3-0-6)
(Geog'raphic Information System for lrrigation Engineering)

-_LLu’Jﬁﬂ‘?JENSSUUﬂ’}SﬁuL‘ﬂﬂﬂ“ﬁﬂ’laﬂ{ LHuTLas STUURAR n1sunudeya
Uil szuvdanisgiudeya matiduazmsdnnisdeyadiglh mslwsinideyad
lotealApuuanauuunNIme S AT LUULTALABS wuudaeeniusemaAdRIaILaY
msierziduin msvssnadrlutiadeiui msafauvuiiaedaslidletea
nsuszgnadleean1adfInTsuvalsenu |

-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.

n1sTuianszezlnaniaddanssuvausznu 3 (3-0-6)

(Remote Sensing in Irrigation Engineering)

[
s

wAansfudnszeslng Ujduiusvoadsnuaduwimanliihiudy
vssennauaziuiilan grud1saalanuaziiug nmauwlanwaiea1iiioy nssuis
NOUNISUSEIIANANIN  NTIUANLAENTWUAIATN AT MUNUTLANTDINTN
msasaamInsiUasunla msfuzanszarlnadeaimaslipudu msdszynd

nsiuzanszezlnandrnssuiasmsinnisvalseniu
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02207561**

02207562

uAn, 2

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 remote
sensing. Applications of remote sensing in irrigation engineering and

management.

nansynuaaandauvadlasiniswauuma i 3(3-0-6)
(Environmental Impacts of Water Resource Development Projects)

winmsUspdiunansgnudaandoussaulasinsuasseiunagns dunauly
mMAnwaEIeTIERnanITENUAindoy 11nIn1slun1sanuaLRARIURANTENY
Aaandon nsdinwransEnuiinadeuveslasim AL LMEN

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

studies on environmental impact assessment of water development projects.

n'l'ifs']”laamaxn'l'a"%’ﬂn‘lsﬁmmw{‘i"l 3(3-0-6)
Water Quality Modeling and Management)
ﬂmumszﬂuaﬁwmaﬁﬂuﬂwﬁu ﬁﬁuﬁﬂmmwﬁ’mmi‘ﬁ_’mammwéﬂ n19
wyuﬁﬁu‘nadﬁwgmms m‘sé’mﬁ?’]LLuﬂLLUUﬁ?'laamfumeﬂ n15Usgna L9au
wudiasaiiouszidiuaun it luiuiigumi wumnatlesfunarudlauaivniai
waznsdifnmmsiansaunimih
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.

* iy iuse

T I



02207563*

02207564*

02207591 %%

ume. 2

wamzmwaqnmﬂgﬂuLL‘\Ja&amwQ:‘?lmmﬁxsiaw?wmnsi:ffl 3(3-0-6)
(Impact of Climate Change on Water Resources)

antazlaniou ﬂ’liﬂ&%ﬁdﬂ?iLUﬁIUULLUaGBﬂWWQﬁa’]mﬁ amndnladosdu
ypaiuvItasnionnialan ﬁnwmzqﬁmmmianﬁummmsmﬁauLLﬁJmamw
Dilone nswisuuasanngiioniadeniweinsi womsuszgnaliuuuiiaes
gnMIngTiuRaansInuUUItaasgiiondlan AnAuaz AT UAD
nwsmgauuﬂaaaquﬁmmﬁ ulguisuazasnsiaetestunisdsuua
anmgilenne wanmsUiusrensiasuuatanmgiionna

Global warming. Climate change indicators. Basic concept of climate
models. Climate phenomena and relevance of climate change. Climate change
and water resources. An application of climate model outputs and hydrological
models. Climate change risk and vulnerability. Policy and mitigation related to

climate change. Climate change adaptation.

& %Y qua o a
msur‘ﬂmﬂuﬂuﬂmmumﬂuLﬁauuaww 3(3-0-6)
(Remediation of Contaminated Groundwater)

v

nmsndeuiivesensuuitouasginlimuuasmaluladildlunsudlotuyuild

e dd - =3
fAuniinsUuileu nsalAnw

Transportation of contaminants to the groundwater, and remediation

technologies of contaminated groundwater. Case study

wAtAN15IEN193ANTIUTAU TN U 3 (3-0-6)

(Research Techniques in Irrigation Engineering)

@

wdnuarsuToUIITmdmnssuraUsenu maleneitgwiiterivua
W179933Y msscm'5:1u‘a’;’aagaﬁamsanumun'}ﬁﬁﬂ nmsmwuaRIogLazinaila
MeiATIER Mswara waznsinsainansise msdavhasauiienisiauely
nsUsTYUUEYNSARUN

Principles and research methods in irrigation engineering. Problem analysis
for research topic identification. Data collection for research planning. Identification
of samples and techniques. Analysis, interpretation and discussion of research resuilt.

Report writing for presentation and publication.

* g ialua

* sedudiulse

- 38 -



02207595

02207596

02207597

02207598

02207599

uAo. 2

NsANYIAUAINBESY 3
(Independent Study)

nmsfnwduaiidasy luhdediuraulassiudiyyiln uasFeutoadou
Wuseeu

Independent study on interesting topic at the master’s degree level

andcompile into a written report.

Foaanizmaiaanssuvalsemu 1-3
(Selected Topics in Irrigation Engineering)

BasamymadmnssuraUszmulusyiusSygin shidedeaudsuuuasly
luudazniansine

Selected topics in irrigation engineering at the master’s degree level.

Topics are subject to change each semester.

duuun 1

(Seminar)

nsuauauazaiusievdeiutaulantaiminssuraUsemulussdv
Ysgugyin
Presentation and discussion on interesting topics in imigation

engineering at the master’s degree level.

Ugyniiay | 1-3

(Special Problems)

-

mMsfinwAuAIIMISiAInIsuraUsenusEAuUS i uazGeuBeuday

Wuseau

Study and research in irrigation engineering at the master’s degree level

and compile into a written report.

NTWUS 1-36
(Thesis)
FeluseauuSunln waziSeuSsadouduinerdinwus

Research at the master’s degree level and compile into a thesis.
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Global warming. Climate change indicators. Basic concept of climate models. Climate
phenomena and relevance of climate change. Climate change on water resources. An
application of climate model outputs and hydrological models. Climate change risk and

vulnerability. Policy and mitigation related to climate change. Climate change adaptation.
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Transportation of contaminants to the groundwater, and remediation technologies of
contaminated groundwater. Case studiy
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Types and selection of irrigation water
application methods. Design and
management: surface irrigation, micro-
irrigation, sprinkler irrigation.

Performance evaluation of irrigation
application system. Landscape irrigation.
Fertigation. Hydroponics. Computer-

aided design and evaluation.

Ae5ue 18738 (Course Description)
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Types and selection of irriga.tion 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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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.

Groundwater remediation
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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
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Principle of planning and integrated
water resources management. Project
cycle. Irrigation modernization. Project
planning and analysis. Master plan
studies. Project feasibility studies.
Environmental and social impact

assessments.
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MANMIMNUHULAEMTUIMNTIANT
w%’wmnsﬁmuugﬁmmi Tndnslasans

mMIvivumstaUssymuliiuade
MIMUHURALIATIXELATING MTANY
THUHUMAN MIANYIANIMINZANYD
Tasans mavszdiuraiomsuiuls
Tasanslvivivasiy

Principle of planning and integrated
water resources management. Project
cycle. Irrigation modernization.
Project planning and analysis. Master
plan studies. Project feasibility
studies. Assessment for project

modernization
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Remote sensing concept.
Electromagnetic radiation principles.
Earth observing platforms and sensors.
Visual image interpretation. Remote
sensing techniques for vegetation, water
and soil. Digital image processing. Image
pre-processing. Image enhancement and
transformation. Image classification.
Applications of remote sensing in

irrigation engineering and management.
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Remote sensing toncept.
Electromagnetic energy interactions with
atmosphere and earth's surface. Earth
observing platforms and sensors. Image
interpretatioﬁ. Imagé pre-processing.
Image enhancement and transfermation.
Image classification. Change detection.
Unmanned Aerial Vehicle remote
sensing. Applications of remote sensing
in irrigation engineering and

management.
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Environmental concerns in water
development projed. Technigue and
methodology of environmental
impact analysis. Mitieation measures
and monitoring pr-ograms of
environmental impact. Case studies
on environmental impact assessment

of water development projects.

A18BU18T187311 (Course Description)
wannsszdiunansenuduindon

sedulasemsuassedunagns funouly
mMafnwuarinssinansenuiuanday
1INTNITIUNITAALALAANIUNANTENY
dunnden nidAnvnansenudsuanda
godlasamsnauumani

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.

- Yiulsemedune

03

v
mmsugaau

wazdsanunUsinglumineii 3 4e 3.2

unUAiLEAINIINIEINEA T UARYBUNIRTIUNANTS 5B INMANgRsE 5183y (Curriculum

Mapping)

Twazduauivsnglumiiai 4 4o 3




740N, 2-2

wUULELBURUTUU T8I
szAUUNAnANY

AATYIIANTINYAUTINIY ANZIAINSTUATEAT AUWALEY TN NVANTUWILEY

Tnumboia (3.Ussos-s U iR s Anyidise uo)

1. s¥aiv 02207591 3 (3-0-6)
Fodnwlne WMATANTINEMSIAINSSuTaus sy
"t"ii)%'imw’lé'mq‘e} Research Techniques in Irrigation Engineering

2. swinivediuuseglumiiaivissaviudindne dail
) Aenlundngnsimnssumannmiiudia arndvimnssuvalszniy
) Swnentady

() Avweniden

() "“J‘n"lu%nﬁﬁ'm%'uwé'nqm..............m'zn"‘.l'm.._...._.......
—= 4 =i 1] 1
3. AuindesSeuniney  Lidl
a v = v o =
4. AvadeGunieunu  lud
5. qunvnvinsedun JUN 25 Wou funAy WA, 2565
6. wqualun1svauiulzesein
6.1 ANNAAYYDITIEITUAzIMANA Iwn15UTU 59
Weawheanunmsaiilagtudszmalnoyszautgnmssnunisvalssmutasmsuimsdanis
R Y . - a a - a
dusnniuduiiewnannsidsuudasanmgiionmea siufenisiadyiavinveuasugnauas
ar T TN 2 v o o W a ° a o 1%
danu muuuﬂmqinLﬁumaaﬁaqﬁmmgﬁmmmmn*umﬂur-\'lumsvrmuma‘luwmnwmamu
Tuiinmsdenliiniasdielunsvinideiiiuaie ielilinadwsvosuddefiamnsmiluuszgnald
1nase WaramIaNUKULarAULUIMRLazn sabiusulumsunlatiymldedramvunzas
v dda X o aa
6.2 HaaNWsSANATUNUTER
aa ° a e - o A A A o e . i (5 =3
AFAFINITONIUHUNATHNIUIY Laan'lmmaman'lﬂunman‘lﬂamqgnﬂaa F00IMT
q U A U

waswaunaounonwieliiduiveusvluremsionas
7. amafisudisunisdiudsesein

RAERLRICH edriuTuUTe deflasuuva
02207591 wmallAN5IvY 1 (1-0-2) 02207591 wAliANT398 3 (3-0-6) - YSutiiumizein
MImnssuralsEnuy MEIFINT TUYaUTENY
(Research Techniqués in (Research Techniques in
Irrigation Engineering) Irrigation Engineering )
Jfideaiousniou i Iiideasousniou aidl
Smiseaduniouiu T SiidaaSouniouiy Taidi o iy




THAVAY

a o o
TPIVMUTUUT

| P
geamasuulag

A185U183183%1 (Course Description)

=

vanuwazszdouisidemadmnssy
yausziu msliessddagmiieimun
Wity mss’m‘sm%’agmﬁ'amima
WHUNTINY MIsAMURfIagNLaznALla
MIAATIN MIwana uazn15insnl
HANTTITE Nsdavseruients
avslunsUssguuaznsAtum
Principles and research methods in
irrigation engineering. Problem
analysis for research topic
identification. Data collection for
research planning. Identification of
samples and techniques. Analysis,
interpretation and discussion of
research result. Report writing for

presentation and publication.
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Principles and research methods in
irrigation engineering. Problem
analysis for re;;earch topic
identification. Data collection for
research planning. Identification of
samples and techniques. Analysis,
interpretation and discussion of
research result. Report writing for

presentation and publication.
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%aﬁmmmé’aﬂqw Smart Technology for Irrigation

1A1lase318391 (Course Outline)
1Laszuviumsdenisnisiiin
-msfimuninguseasd
srsandedvannitui
2. QU uaLN1TeBNLUUNSTaU STMULULAAY
NN TamMERNsYAUTTIMULUURIAY
WANUALITNITODALUUTEUUTAUTENTULUURI AU
-MsUszgndlslusunsureuiamefilonisoenuuuuazUseidiuna
3yuiuaraseenuuuszuurausymuuuululas
- UssLny d@1uUsznaunasnisNewn
szuutauszmukuululag
- msidenvhintnuamsesnuuLsEULYiD :
nslimqufideiauionsinszisenuuussuuvieanslg
- msl¥annaiindonnislini
- msUsadiiuanisisiuuulalas
a.n1spenLuULazIAMsMsiinsyuudades
Uszav @UUsEnaULaZAITINNUR
suvrausEvTuwuvincen
- MseRnLUULAzMSIamMssEuumMsliiszuuEade
LLUULﬂgauﬁLLU’JG]‘N (Linear move) uas szuuarpaluu Center Pivot
_msussdiuranisisiuuudacon
5.N1599nkuLkardnnsIvuLYaUsTUdmIunugianneg
-yanmsidensruvralsEnudmivnugiianidagd
AN NULKULAZNNTODNLUUTEUUTAUTENIY
6.n1sUgnwuuylshu

-ssuuvavssmudmiunisugnivowuuliau
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7. ssuurausenudaiuruudunesidnvesassnas (IoT)
- DumefiiinvasaTInas
- MIINIeanmundenlunsuaniey

- NSAIUANANHIINRBUAIBIZUU lot
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Y9 wBIngy  Groundwater Modeling and Management

1A1lAse518311 (Course Outline)
1. unth '
2. MIMHARATIATIE
- RANAITTOUNU
- M3UssyndlTUNaRan IR s
3. mMsaauusasudviauveniliay
- gumsmslvaveainlény
4. mAllAN I INAAY
- wplian1sUsuiguluUinaes
5. msUssnuA W UL Iaed
6. Myasuuasudviaurinsuulsurenilii
- nalnmsUudiovveninlému
- nslvauasnrswanluleulsiBusadenii
- wwuaeudsinarvesnisuuilauve il
7. m3Uszgnalduuudnansdildau
- MANATYRIULUUTIADY MODFLOW

- mMsUSuiisusaznsldaunuudIans
U
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doirmwive NSNLNULEE N TUSEEIUNALATINS

Folmnmwdange  Project Planning and Assessment

1Alasas1e3n (Course Outline)

1. "Idffﬂﬂ’l‘i’.l‘]GLLNULLﬂﬁﬂﬁU%W]i{fﬂﬂ’ﬁW‘wa’]ﬂ'iii;’ILLUUU“SEU'm’Ii
2. pdnslasams

- MINuAlATINNG

- nsIAmIBnlaTIng

- n5Uszdiuanlasans

- Msaniiunulasinig

- nsUssidiunalasanis
3. mnAnfsIfuMsTaUsenuaTelwl wazusmssaniniuuuiuuinns
4. ATINUNULAEIATIEELATING

- Msleselasimsviiumaie Wsygansuasnsiiu

- MyaTsiuasdsediunmaden

5. N13ANNIINUEURSN

6. NsAnwIAI Nz ANYBlATINTG
7. msUszdiunalasanis
- vann1sUsediulassnsvausened1esIaGg (Rapid Appraisal Process)
- asswilneusn assuilately asseil BMTI (Benchmarking Technical Indicator)
- Mwdaea
- mahwan1sUsediunldnasniulgalassmsiiuaie

s ] o o « i ° 1
- Moy NMsUsEIuNaLasnIsIASTIEassTuaely 91nlAsInasinsas FAO
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Folv1nwing nsiuzanszerlnamaimnssuvalseniu

FoIw N edangu Remote Sensing in Irrigation Engineering
1AlAs93987387 (Course Outline)

1 wnAamssuinnssesing

- History of remote sensing

- Processing and elements of remote sensing

- Remote sensing for earth observation

- Future trends in remote sensing

2 Uﬁﬁ’uﬁuévaqwﬁaaﬂuﬂﬁuuﬁtwﬁnlﬂﬁﬂﬁu'ﬁgum‘smnﬂﬂu.azﬁuﬁﬂan
- Electromagnetic radiation and spectrum

- Energy interaction in the atmosphere

- Energy interaction with earth's surface

- Spectral reflectance of vegetation, soil and water
3. sdralanuaziaiug

- Satellite characteristics

- Spatial, spectral and temporal resolution

- Current satellite system

- Data archives and online catalog

4. nswlanwanen ey

- Elements of image interpretation

- lssues in interpretation

- Visual interpretation and digital image processing
5. AssaisnaumsUssiananIn

- Radiometric correction

- Geometric correction

6. nIsuMarnIswaInIw

- Image enhancement

- Image transformation

7. NSILUNUTEANVBINN

- Unsupervised classification

- Supervised classification

- Object-based image analysis (OBIA)

- Accuracy assessment

3 (3-0-6)

Fluaussuny
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Bitemporal spectral change detection
Multitemporal spectral change detection
msiuinnsveglnadisanmeasuliaudy
Topographic mapping using UAV
Multispectral imaging system with UAV

- msUsegnAnsunInszerlnansicmnssuuasnisinnsvaysyn

Case study: Land surface water and flood mapping

Case study: Cropping calendar and crop coefficient

Case study: Surface energy balance-based evapotranspiration
Case study: Satellite precipitation product

Case study: Soil moisture and agricultural drought

Case study: Irrigation performance assessment
4
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SWEIT 02207561
Il Ing HANTENUAIIAADUVDILASIN TWRILILWA N
%'E)?J‘mmmé'aﬂqu Environmental Impacts of Water Resource Development Projects

Wlaseseidan (Course Outline)
1) vinmsvalufgafunsussdiunanssvuaunndan
- saulasans (EIA)
- s¥iunagms (SEA)
- ngmneuazsudsuiiieate
2) 5umau'£umsﬂsmﬁuwansxwuéammé’au
- dumewinlulumssdiunis _
- ssAUsEneULavnsIRYh suRansUsHiuRan ST UAAwaden
3) Whanzinansevuauandes
- AnfmusreUAkazUSHAUNAN SEMUAILING DY
- ﬂ’lﬁtﬂi’lzﬁﬂjﬁﬁ?ﬂﬁ?ﬁﬂﬁﬂ (Stakeholder Analysis)
- mlRszviesdustneutasdeyaiugiu -
4) wedauasaiosdioluneinsaluasUsydiunansenuinnda
- shugnninenthiadu
- shuamnwi
- shumsmugivia/nsszuneth
- gumsvausEmu

5) MsUssiuNansenuaInaay

~

- Uedeiifiasiornansynudanndon

- mssdiussiunansenuAIngas
6) 1ATNIIUNTITAANANSEVIUAIIAAD!

- MSIMUAIASNITAANANSENUEIINE DY

- AIETUIRINTAAAINANSE IR ING D
7) MsANRUNANSTNUAIIAGDY

- IIMURLIRSMSRARILHANSENUAIIAGDY

- NSTIEUNANISAARNNAN TN UL INADY

Flaaussene
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DIV wDINgy Research Techniques in Irrigation Engineering

inlasesnedvn (Course Outline)

1. nszuauMslunsive
1.1 Ussunuesnuide
1.3 asduauise
1.4 NsERNLUVLAEIMEUlATINATITE
1.5 mafgutoiauslasanisive
1.6 mﬂﬁﬂmsﬁuﬁu‘ﬁayaLﬁamﬁ{fa
2. ﬁﬁmqmu'%{fﬂmqﬁw"‘m1nﬁmaﬂizmuuaxmw‘%m‘sﬁ'ﬂmsﬁ"ﬂ
TuseAuUsvaLas TR
- ASIVUAGIDENY InAllAMTIATIviLas AsuUaran1 e

s, o o s ‘J o - = a ¢
3 LLH’J‘V]’]GH"ISQ@%'!?"]EN’]‘L!ﬂ’ﬁ']?]EJL‘WE)ﬂ'W'iu%ﬁ‘lja‘{u\i']uﬂ'iz‘t‘iﬂ?ﬁﬂﬂﬂSLLﬁSﬂ’]‘WIWZJW

. wallaNsIsnNIseadAlun1sIve
. ATANTIEATIMSUNUNNATLYaY ST ULaSALIRA DY
wiAliAN T dmiununmusalsemulasan e

O ~N L oA W

. watanFIvedmsumsussdiundaniwan
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Impact of Climate Change on Water Resources

1lase51831 (Course Outline)

3 (3-0-6)

FlauUsIene

1. Basic concept of climate change

- Global warming and greenhouse gas effect

- Observed in past, present and future trends of climate change

- Overview of the study of climate change on water resources

2.  Climate models

- Climate models and their characteristics

- Climate change scenarios

- Basic concept of physical and statistical downscaling

3. Climate phenomena and relevance of climate change

- Monsoon systems

- EL Nino-Southern Oscillation

- Large scale circulation systems

4.  Climate change and water resources

- Hydrological changes due to climate change

- Drivers of change for water resources

- Case study: hydrological changes due to climate change in Thailand

5. An application of climate model outputs and hydrological models

- Hydrological modeling

- The use of GCM outputs and hydrological model

- Assessing impact of climate change on water resources

6. Climate change risk and vulnerability

- Fundamental concept of risk and vulnerability

- Direct and systematic risks

- Climate change risk method

3



8.

- Risk mapping of climate change

Climate change mitigation and adaptation

- Fundamental concept of mitigation and adaptation

- Mitigation and adaptation policy

- Conventional mitigation technologies

- Identifying and selecting adaption options

Case study: Climate change impact on water resources
risk, vulnerability, mitigation and adaptation

9934
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Foivnwive nsuileuyunlafuivulousativ

FoIT NN Y Remediation of Contaminated Groundwater

11lAse518391 (Course Outline)

3 (3-0-6)

aluaussens

1. Introduction
2. Ground water quality
3. Transportation of contaminants to the groundwater
3.1 Introduction
3.2 Groundwater contamination survey and inspection process
4. Biological treatment technologies
4.1 Ex situ and In situ Technology
4.2 Bioaugmentation
4.3 Bioventing
4.4 Bio-sparging
4.5 Bioreactor
4.6 Phytoremediation Technology
5. Chemical treatment technologies
5.1 Chemical oxidation
5.2 Permeable reactive barrier
6. Physical treatment technologies
6.1 Soil-flushing
6.2 Soil vapor extraction (SVE)
6.3 Air sparging
7. Case study
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1. uweasIsenug fiveflues

Ph.D. (Civil Engineering)

2. uA.AT. U556 anudauy
Ph.D. (Urban Environmental
Management)

3. SALATANTIY ADULIAL
D.Eng. (Water Engineering and
Management)

4. ATNTIEAG A
0.0, (rnssutalssniu)

5. a3.5qms aansan

D.Eng. (Water Engineering and

Management)

1. wAas lvenwad mwlssans

20.0. (IAINTIUNITNEINTUN)

HAAT I INA usantR
2010, (AINTTUNTNYINT L)

AT:LNAS1 AVdlye

Ph.D. (Environmental Engineering)

03 RNN ¥y

Ph.D. (Bioresource Engineering)

1.

sasiondvs lednanade
Dipl.Docteur (Sciences de |’Eau dans

U Environnement Continental)

. saas.Uys vigiu

Ph.D. (Civil Engineering)

sa.nsdond guanlsal
Dipl.Docteur (GENIE DES PROCEDES)

A7 YRS wuNTUNs

Ph.D. (Soil and Water Conservation)




