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Application of steady and unsteady flow in pipes networks. Pump and pumping
systems. Application of steady and unsteady flow in open channel. Sediment transport, and

flow measurements.
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(Computer Applications in Hydraulics)
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Basic of mathematical modelling in hydraulics. Numerical methods in hydraulic
engineering. Method of finite difference: explicit and implicit schemes. Development of
numerical models computer modelling of water distribution system and flood plain

hydraulics. Application and design studies.
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(Operation of Hydraulic Systems)
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Operational management system. Hydraulic control concepts and classification.
Data collection. Data interpretation and calibration. Real-time control. Water measurement

devices. Management modeling. Rehabilitation and retrofit. Maintenance.
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Classification and function of hydraulic structures. Dam design including ancillary
works, spillways, control structures, stilling basin, barrier structures, structures in channel

system, conveyance structure, protective structure, regulation structure, and water

measurement structure. Hydraulic transients. Free-surface surge analysis.
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(River Engineering)
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Theory of fluvial processes and flow regimes. Modes of sediment transportation.
Suspended and bedload transport theories. Interaction between flow and morphology.
Sediment measuring techniques and their limitations. Secondary circulation and the
meander process. Hydraulics of bridge waterways. Local scour at bridge piers. Erosion

protection.
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(Coastal Engineering)
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The effect of natural forces associated with storms, typhoon, and water-level
variations on the coastal zone, and efforts made to combat these forces. Wave and storm-
surge prediction. Changes of waves as they approach shore, and wave forces on the shore.
Shore erosion and littoral drift. Nearshore pollution in lakes and oceans. Harbor, breakwater,

and revetment design.
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(Breakwater Design)
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Determination of wave conditions at the structure. Determination of design wave
conditions. Hydraulic and structural design for breakwater. Design of typical optimized cross-

sections. Comstruction methods of breakwater.
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(Urban Stormwater System Design)
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Nature of urban rainfall. Historic and synthesis of design storm. Relation of urban
rainfall and runoff. Components of urban drainage system. Analysis of flow in urban drainage
system. Mathematical model of urban drainage system. Design and operation of urban

drainage system.
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(Advanced Hydrology)
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Air mass moisture potential. Precipitation. Probable maximum precipitation.
Rainfall intensity-duration-frequency relation. Frequency analysis in hydrology. Reservoir
design and operation. Flow estimation. Design floods. Probable maximum flood. Maximum
inflow design flood for storage dam. Flood routing. Concepts in hydrologic data analysis for

water resources development and management.
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(Statistics for Water Resources Engineering)
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Statistical and probability analysis of hydrologic data. Application techniques for

water resources engineering problems.
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(Groundwater and Seepage)
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Groundwater flow. Darcy’s law. Unconfined flows and confined flows.
Application of the dupuit theory of unconfined flow. Conformal mapping by elementary
functions. Unconfined flow through earth structures on homogencous foundations of great
depth. Unconfined flow through earth structures of finite length. Seepage from canals and

ditches. Seepage toward wells.
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(Flood Modelling)
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Numerical models. Lumped flow routing. Linear reservoir model. Non-linear
reservoir model. Distributed flow routing. Analytical and numerical solution of the kinematic
wave. Muskingum-cunge method. Dynamic wave routing. Implicit dynamic wave model.
Finite difference solution. Dam-break flood routing. Hydrologic design for urban drainage.

Flood control and mitigation systems. Application of models and model calibration.
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(Remote Sensing and Geographical Information Systems for

Water Resources Engineering)
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Assessment remote sensing and geographical information system on engineering
problems including with complex assignment through engineering renaissance planning
infrastructure illustration. Environmental impact scheme and design engineering feasibility

study project.
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General layout of equipment and investigation of site, head, power, and
efficiency. Cost of steam and hydropower. Capacity of the development and economic

advisability. Planning of pumped storage hydropower station.
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(Surface Water Quality Model)
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Reaction kinetic equations. Mass balance equation. Steady state solution and
response time. Particular solution. Water-quality environment. Dissolved oxygen and

phatogens. Eutophication and temperature in lakes and reservoirs.

01209562 AmamLinlFAY 3(3-0-6)

(Groundwater Quality)

nsimdouiivestiildiu nswdeuirenuueanniiv-Aamwesan nssaninislnaves
dldRuuuuanzad nsudaunsnisivavesildaulneidnamssuns nssaenisiadouding
vosansazany msaesamnimiilifu nadfnw

Groundwater  movement.  Advective-dispersive  transport.  Steady-state
groundwater flow modeling. Finite difference solutions for groundwater flow equations.

Solute transport modeling. Groundwater quality modeling. Case studies.

01209571 mavANIETigadmiuAAaNTIIMINE NS 3(3-0-6)
(Optimization for Water Resources Engineering)
mﬂﬁﬂmimﬁhmmzﬁqmﬁaaéfuiamﬁgamimmmmzﬁqmwuaﬁu N15AMUANITHT

Wy n1stmuanishiidaduiaznisimuanis@anadn watanisdszenddmsulgniininssy

n$nennsih
Basic  optimization techniques including classical optimization, linear

programming, nonlinear programming, and dynamic programming. Application techniques for

water resources engineering problems.

01209572 S33edaarlunudaanssunineansi 3(3-0-6)

(Numerical Methods in Water Resources Engineering)

AR URTRazIATABY 9 2093T3eaY Weuitdymn Finsei wazeenuwuy dmu
Jgurdunaransvesveslva Aslnalunisinle szuuvela AULAEAINAINTY LUNT
Uszgnaldiunauiiames

Finite difference and other numerical techniques for solving, analyzing, and
designing problems involving fluid mechanics, flow in open channel, closed conduit, soil,

and porous media. Methods adapted to digital computer are emphasized.
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01209573 ﬂ’]i'e)'e]ﬂLL‘UUSZUUﬁ1W§Uﬂ'ﬁﬁﬁuu'\Lmd\iﬁﬂ 3(3-0-6)
(System Design in Water Resources Development)
JuriidesSeunnniou : 01209571
mﬁszquqﬂﬁzaqﬁmaamiaaﬂmemﬂ’mu%mdaﬁw Handuinguszasuazininnia
ANHABINISTRYA N13IRFULLLIATINIG NISHANSANANIZIIAREN NMTUTEENANTIATIERTEUY
LLazLmﬁﬂmsmf-ﬁwmmzﬁqm‘lum3@aﬂLLUUizUUdmfﬂﬁgﬁwmwLLazaLuﬂ‘Uizaqﬁ
Identification of design objectives in water resources development. Objective
functions and constraints. Data requirements. Project formulation. Environmental
considerations. Applications of system analysis and optimization techniques to a multi-units

and multi-purposes river basin system design.

01209574 AssanTsTAsINSHRILIUMESN 3(3-0-6)
(Management of Water Resources Development Projects)
AsUSuieuermsvamans Ussansnmnisldd mﬂwLLmumﬁﬂaﬁiﬁﬂuduﬁﬂ

wuvaesnsdnmst mstuglasenis nadidnw
Hydraulic structure calibration. Water use efficiency. Planning of water uses in

river basin. Water management simulation model. Project rehabilitation. Case studies.

01209575 m‘séi'ﬂmizjuﬁmwgimmi 3(3-0-6)
(Integrated River Basin Management)
m'ﬁmﬁzﬁau@amaqﬁﬂuizﬁuduﬁw ﬂaqmémiﬂ’wuumzmﬁﬂmiajuﬁwqugimmﬁ
ﬂﬁﬂizqﬂﬁmdﬂaEmsaumﬂumiﬁmmsfcjuﬁm,wugimmi miﬁmG?igqaqﬁﬂil,ﬁaﬂﬁﬂﬁgﬂl,l,azms

v
@ 1 o

dansUSinasazaun i lugul 1asEienIsInnIskaradAn TN auseAUYIA SEAUquUn

q
v
1 o

wagsTAuquUngey ulyunBLazLLIMINITIANISI ATBUARUANUNYNNIY LATEFNT AL Las
Aaundeu

Water balance analysis at basin level. Integrated river basin management and
development strategy. Applications of information technology in integrated river basin
management. Organization set-up for reforms and basin water quantity and quality
management. Appropriate organization and management structures at the national, basin
and sub-basin levels. Water management policies and guidelines covering legal, economic,

social, and environmental aspects.
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01209576 szwmsaummngw%’agaLﬁams%’ﬂmsm%'wsnniﬁ'] 3(3-0-6)
(Information and Database Systems for Water Resources Management)
Lma'ﬂﬁﬁjagaSxUUm'iaumﬁﬁuﬁmam%uasgm%’agaﬁmw%’wmﬂiﬁlﬂ Qﬁmmmam% AN

2eunufiLazsruLiide n1sdiasslassiglussuvansaumagiimans nisdtaeudaninlagld

o o

LUUaRITERUANgIRTIR N1sTrmesinugnnIneuaznismnidulasaiediilaglduuusians
FEAUAGIRINA msymmﬁmﬁaumm%aﬁuﬁuamm n1sUsEEnAsTUUATaUmANAansiu
WuUsaeunS NNt mﬁLﬂiﬂzﬁé’ﬂwmzﬂuﬁﬂizmﬂimﬂﬁmwwmmmgamﬁmhjl,vh 13911
unuihiwiou Tassadegutoya nisussendgiudeyadumineinsi

Geographic Information System data sources and database for water resources.
Geodesy, map projections and coordinate systems. Network modeling in GIS. Grid based
modeling using digital elevation models. Digital elevation model based hydrologic modeling
and channel network delineation. Integration of geospatial and temporal information. GIS

application with water resources models. Terrain analysis using triangulated irregular

networks. Flood plain mapping. Database structure. Database application in water resources.

01209577 msildauianvesasisamulunmssanisi 3(3-0-6)

(Public Participation in Water Management)

unuTssasIsasulunsIanIT nszuumsisdulalunsusmssanisinuaznsi
drusiuvedanssay walansiidusinvesansisaay Jadedifdeanudiswdennudumaily
nsidusvesansisamy nsanelounisianisiassnisaumnineansin

Public role in water management. Decision processes in water management and
public participation. Public participation techniques. Factors in success or failure in public

participation. Transfer of water resources project management.

01209578 iAsWgANARSAIUNITIANISIA 3(3-0-6)
(Economics in Water Management)

”mqﬂizmﬁmi{f@mﬁjﬁ nsUszfiulassnnsundsinitenunsnssy PAAIMNTIN LA

nsdszth maeTeiduusassaUslomivedasanamdnennai nsmaususuUsznalasnis
Objectives of water management. Water resources project evaluation for

agriculture. Industrial and water supply. Cost and benefit analysis of water resources

projects. Project budget planning.
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01209579 nmadfiusuninensuaznItigeine 3(3-0-6)
(Water Resources Operation and Maintenance)
LLmﬁ@LLa:ﬁiz‘U‘umiﬁi’%ﬁumum%’wmﬂiﬁwLLazﬂﬁa%’ﬂm SEAUNNTANTIUIIU AT

U1794AENAFDUTEUY WHUNITANTUNITLAENITIANIT BIANTNITIANITAIUNITANTUNITUAE

11383nwsyuY
Concepts and system of water resource operation and maintenance. Operation

levels. System maintenance and testing. Operation and management plans. System

operation and maintenance management organization.

01209581 MFIANIITEUUUSEUN 3(3-0-6)

(Management of Waterworks System)

NaNN19994n1599N1952VUUTEUT drudsznauszuulszln N19IATIZRAINABINTT
nsldin undsthdmiussuuyss ammwﬁﬂmzm m‘a%’mmaﬁngmtﬁa Haranstuszuulszn
MssiapesTUY 918t

Principles of waterworks management. Waterworks system components. Water
demand analysis. Water sources for waterworks sysytem. Quality of water supply. Water loss

management. Hydraulics in waterworks system. Modeling water distribution systems.

01209582 ﬂﬂiﬁﬂ‘l‘ﬁﬂ’]’]llL%Nﬂzﬁuﬁqﬂgﬂiﬂix‘iﬂ’]iVI%IWEJ’miﬁﬂ 3(3-0-6)
(Feasibility Study for Water Resources Projects)
Jadelunsfnwiarmanganlassnisminginstn nsnsandevanindagtiures

1A5an13 M3fvuakEumIaden n1sUszliundimngsy s deau wazdunndealunis

NunulasinmIng st My nesidamuiazialstlesilasniminennit nsUsediueg

ﬂi%%UV]WQﬁWﬂ?QLL’J@ﬁ@N ﬂ’ﬁ’ﬂ\‘]LLNUﬂﬂﬁﬁ’wu'}V]%JWEJ’]ﬂiﬁ'l S1EUAITANIAMINUZ AL
Factors in feasibility study for water resources project. Investigation of existing

project condition. Alternative plans formulation. Evaluation of engineering, economic, social,
and environment in water resources project planning. Cost and benefit analysis of water
resources project. Environmental impact assessment. Planning for water resources

development. Feasibility study report.
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01209583 AM5IANTTBNUAULN 3(3-0-6)
(Reservoir Management)
n1sdwmunuazntdifivessnivil asldiiangrniviy quaiwidl nsanaznou
wuuiassmeadaransldlunisdnnisenanui anudsiolavesenanuin nMsaLiuaureens
< o Y a wa
vt wagldAsuomng
Classification and function of reservoirs. Reservoir water uses. Water quality.
Sedimentation. Mathematical modeling in reservoir management. Reliability of reservoir.

Reservoir operation and rule curve.

01209584 AsEANTSEAVAN 3(3-0-6)

(Flood Management)

grnIneuazvamansitenisdanistivig sudeuiBilensdanistiiig nssius
Gﬁ'a;&mﬁamiﬁﬂmﬁmﬂjﬁmu miﬂizqﬂﬁLLuuﬁﬂaQQﬁﬂquﬂﬁw8’1LLamamam%Lﬁa?meﬁam’asﬁjﬂ
v wasnslidaneaiunarlidlidaioaiaiion susnmegnnds nsieseddnuaseganans
dmsulassmsussinignnde m'ﬁLﬁﬁzﬁmdLﬁamﬂmmiLﬁam'ﬁU'ﬁiLmQMﬂﬁa

Hydrology and hydraulics for flood management. Methodology for flood
management. Data collection for flood analysis. Applications of hydrologic and hydraulic
models for flood analysis. Structural and non-structural measures for flood mitigation.
Economic analysis for flood mitigation projects. Analysis for flood mitigation measure

alternatives.

01209585 N13IANTITABUAY 3(3-0-6)
(Drought Management)
nafindoudauaranvnuostonds mstsediuiaiu n1sldiau uasndneansih ns
FOULAEMIAAMUABIEY NN ULAzUlEUINTIANITABLAY Nagnsn1srogiena
Occurrence and cause of drought. Assessment of soil type, land use, and water
resources. Drought warning and monitoring. Drought planning and policy. Strategies to

combat drought.
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01209586 mia‘i'ﬂmi@mmwﬁ']ﬁ':au 3(3-0-6)

(Surface Water Quality Management)

2MNINEN VAN LLazﬂmmwﬁ%ﬁamﬁmmmmmwﬁ’l mmgmﬂmmwﬁﬂumﬁﬂ
sufsuitifenisdanisguainin nsmuTuteyadmiunisinagiauaini isUszgn
LUUTIADIAURNNINEN %amam%uaz@mmwﬁﬂLﬁ'amwaammmwﬁw mi‘LJiszIUﬂﬁstﬂ’]W‘f”l
dmdunislivsslenififu mslinseianmarudoulnsuvosguainilunaisssued uu
WWQﬂWiU%MWi%@ﬂWiQWﬂWWﬁW

Hydrology, hydraulics, and water quality for water quality management. Water
quality standards for rivers. Methodology for water quality management. Data collection for
water quality analysis. Applications of hydrologic, hydraulic, and water quality models for
water quality investigation. Estimation of water quality loading for land uses. Analysis of

natural water quality degradation. Water quality management guidelines.

01209587 N1FIANITILUUVAUTENIUY 3(3-0-6)

(Irrigation System Management)

NANNITY0INITIANITILUVTAUTENIY Bar1ansamsussuLrayseniu 01mslussuy
vauseEnu n15alun1suarn15UnTinYl N115RIIRTIMAENsUsELusYUUYaY YN
LATYIANARSURITEULTAUTENIY LuUTaeamneatinmanslunsianisssuuvayseniuy

Principles of irrigation system management. Hydraulics for irrigation systems.
Irrigation infrastructure. Operation and maintenance. Monitoring and evaluation of irrigation
systems. lrrigation system economics. Mathematical modeling in irrigation system

management.

01209588 N158ANTISAMULABIEIUNSWENTLN 3(3-0-6)
(Risk Management in Water Resources)

LUIARLALAANNITAMULFLIAUNTNEINTUN N15UTELTUAMULELIAUNTNEINTUN B9

IR
¢ o 0%

vesmsUssduanudednundnennstn msmszifeRURfiieestui nalnnsussmfeRTa
AsYAMIALEsTE M UN SRS e ST

Concepts and principles of risks in water resources. Risk evaluation in water
resourses. Types of risk evaluation in water resources. Water-related disaster analysis.

Disaster relief mechanism. Risk management for water resources development.
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01209589 msdamsnuiineils 3(3-0-6)

(Coastal Zone Management)

LAARRAETENNNTVRINTIRnT LU TITells Snvasenizvesiufivieils niweans
‘UWEJE'JQLLaSﬂi%;’U’Juﬂ'ﬁ‘ZﬁEJEjQ Imqa%ﬁwwﬁjmawaﬂism ﬂ’]ii’JUi’mLLaﬁﬂ’ﬁaLﬂﬁ’]%ﬁ‘ﬁ@ﬂqjaL‘ﬁlaﬂ’]ﬁ
?S’]a@ﬂLLUUﬂiﬁU’JUﬂ']?U’]EJEjQ miﬂimﬁumamwué’m?aLL’mé'au nseuANAALarulautglunig
Sansuiinneil Sefivimeis naustlovduaznansenuanmsveadieaiuiineils nsFnwany
wnzaudmiulasinisveil

Concepts and principles of coastal zone management. Characteristics of the
coastal zone. Coastal resources and coastal procesess. Coastal structures and their impacts.
Data collection and analysis for coastal process modeling. Environmental impact
assessment. Coastal zone management framework and policies. Coastal hazards. Coastal

tourism benefits and impacts. Feasibility study for coastalzone projects.

01209591 szi88UITITEMIAINIIIMTNEINTI 1(1-0-2)

(Research Methods in Water Resources Engineering)

wRAREItUNTIT Nt muntiteuazUssdiureddymniddenssuninensin
NUYBINTBURUIAALAYNITATIVHBULENENT NTIFLTIUJUANNT N15IT8LTmMAaDY LAZNITITELT
41979 Jayauaznisiiusiunudeya nssuisniedeya afRdmiunTIdenaimnssunineinsi
Tsunsumauimesdmsumsliaszideya nsutauananisidy

Research concept. Topic determination and problem identification in water
resources engineering research. Conceptual frame work and literature review. Operation,
experimental and survey researches. Data collection and compilation. Data processing.
Statistics in water resources engineering research. Computer programs for data analysis.

Research reporting.

01209592 ASANYINIATUIUNIVAAENS 1
(Hydraulic Field Study)
A990NAAANINADIFUA B AN UA UTaAER S LU ALY

A two-week trip to see various hydraulic works in Thailand.
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01209593 ASANEINMARUINNNEIAINTSUNTHEINSIN 1
(Water Resources Engineering Field Study)
AMseBnAAEUINNEEUA R aF nwuEIWImInsun e n s luUssnalnevse

fiaUTEINA
A one-week trip to study for Water Resources Engineering works in Thailand or

abroad.

01209595 N1SANYIAUAINDETE 3
(Independent Study)
msAnwduaidase lumdefiihaulaseduiyaln warSsueadouduseny
Independent study on interesting topic at the master's degree level and compile

into a written report.

01209596 (Faaiannzmedanssuninegnsin 3(3-0-6)
(Selected Topics in Water Resources Engineering)
Bosmemaimnssundnensin lusesuliyanln Fdedewddouuvadluluusas

A1ANITANEA
Select topics in water resources engineering at the master's degree level. Topics

are subject to change in each semester.

01209597 &uuwn 1
(Seminar)
nstaueuaveRTeThiefaulamaimnssumsnennsin Tuszauueygin
Presentation and discussion on current interesting topics in water resources

engineering at the master's degree level.
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01209598 UsyniiAw 1-3
(Special Problems)
nMsFnERuATIMEImnTsINSNens seiudiyniv warSeuSeadouduseay
Study and research in water resources engineering at the master's degree level

and complie into a written report.

01209599 3n1uWus 1-12
(Thesis)
Weluszrulsagin waviSeussadeuduinerinug

Research at the master’s degree level and compile into a thesis.



