COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1043 | SEMESTER IE

COURSE TITLE | WATER RESOURCES MANAGEMENT

COURSE UNITS
O€ TTEPITITWAT TTOU 01 OIOQKTIKES ATTOVEUOVTAI O€ OIAKPITA €PN TOU LaBiuarog HOURS ECTS CREDITS
.x. AiaAééeig, EpyaoTnpiakés AGKNOEISK.ATT. Av ol OI0QKTIKEG aTTovéuovTal
gviaia yia 1o oUvoAo Tou pabruarog avaypdwreTigeROouadIaies wpeS
O10agKaAiagkaiToouvoAoTwy SI6aKTIKWY povadwv / ECTS

Lectures 3 6

[Mpoobéate aeipég av xpeiaarei. H opyavwaon didaokaliag Kai ol
010aKTIKES UEBOOOI TTOU XPNTILOTTOIOUVTAI TTEQIYPAPOVTAI aVAAUTIKA OTO 4.

COURSE TYPE: | Specialization

[evikoU YmmoBdBpou, Eidikou YréBabpou, Eidikétnrag

PREREQUISITE KNOWLEDGE: | None

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO | No
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1541&lang=en

2. LEARNING OBJECTIVES

Learning Objectives

lMepiypaeovral Ta pabnaoiakd ammoreAéouara Tou Habnuarog ol GUYKEKPIUEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV OI QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupBouAcureite o lMNMapdptnua A
o [lepiypaer) Tou Emimédou Twv Mabnaiakwy AToTeAeaudTwy yia KAOe éva KUkAo atmoudwv aUuewva e lMNAaioio Mpoodéviwy rou
Eupwrraikou Xwpou Avwrartng Ekmaideuong
o [lepiypagikoi Aciktes Emrirédwv 6, 7 & 8 Tou EupwriraikoU MAaiciou Mpoodviwy Aid Biou Maénang kai MNapdprnua B
o [lgpiAnmrikég Odnyog auyypaerns Mabnoiakwy AmoreAsoudrwv

The course is an introduction to the basic concepts of Water Resources and their management. The first part
presents and then applies conventional and non-conventional methods for hydrological planning (reservoir
dimensioning, safety constructions). The design of hydroelectric power is examined, and risk analysis is
conducted. Stochastic mathematical simulation is performed for the operation of the reservoir, and models
for estimating duration-flow curves are examined. The second part of the course introduces system theory
and the management of multi-purpose multiple reservoirs, presents the basic methods of optimization, and
introduces key economic issues in water resource management.

Upon successful completion of the course, the student will be able to:
1. Understand basic concepts related to the management of water resources.

2. Perform hydrological planning and dimension a reservoir using conventional and unconventional
methods.

Design safety constructions.
Apply stochastic mathematical simulation for the operation of a reservoir.

Implement local models and estimate the duration-flow curve.

o o~ ow

Simulate and optimize the operation of a multi-purpose reservoir and evaluate its performance
measures.

7. Understand basic concepts related to the optimization of water resource systems, using conventional
and evolutionary methods.




General abilities

AauBavovTagummown Tic YEVIKES IKAVOTNTES TTOU TTRETTEI VA EXEI ATTOKTHOEI O TITUXI0UXOG (OTTWS QUTEC avaypd@ovTal GTO
lNapéprnua AimAwparog kai mapariBevral akoAoUBwg) o€ moia / TToIEG AT QUTES ATTOOKOTIEI TO UGonuas;.

Avadnmon, avdAuon kai ouvBeon OedOUEVWY  Kal 2X€01a0UOS Kal OlaxEipion Epywv

TANPOQOPIWY, HE TN XPACON Kal TwV Qmapaitniwyv ZeBaouog arn d1aopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€A0UOS
TEXVOAOYIWV 070 QUOIKO TTEPIBAAAOV

lNpooapuoyn o€ véeg karaaTtaaeis Anwn Emideiénkoivwvikng, emayyeAuarnikngkainOikng umeubuvorniag kai
amopdoewv euaiobnoiag og Béuara puAou

Aurévoun epyacia Ouadikn A0oKNon KPITIKAS Kal QUTOKPITIKAG

epyaacia lNpoaywyn g eAeUBEPNS, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaoia o€ diebvég mepiBariov
Epyacia g€ diemoTnuoviké mepiBdAiov
lMapdywyn véwv EpEUVNTIKWV IOEWV

\With the successful completion of the course, the ability is cultivated for:

» Searching, analyzing, and synthesizing data and information, using the necessary technologies
* Independent work

»  Critical thinking

* Planning and managing projects

* Respect for the natural environment

* Decision making

* Design

*  Working in an interdisciplinary environment

» Generating new research ideas

3. COURSE DESCRIPTION

The aim of the course is to introduce students to the basic principles of water resources management, and
to explore the key concepts, methods and tools that support their design and optimal operation under
uncertainty. Particular emphasis is given to reservoir design and modelling, uncertainty analysis, multi-
criteria decision making, game theory and single/multiobjective optimization.

The structure of the course is as follows:

1. Introductory Concepts in Water Resource Management.

2. Hydrological Planning: Reservoir Dimensioning (Conventional and Unconventional Methods).
3. Hydrological Planning: Safety Constructions (Diversion works, Spillways).

4. Design of Hydroelectric Power Production — Risk Analysis in Hydroelectric Energy Production.
5. Stochastic Mathematical Simulation of Reservoir Operation.

6. Estimation of Duration-Flow Curves.

7.Management and Optimization - Key Problems and Corresponding Tools.

8. Multi-Purpose Reservoir Management — Modeling, Optimization, Performance Measures, Pareto.
9. Semester Project: Simulation of a Real Multi-Purpose Reservoir System.

10. Uncertainty and Sensitivity Analysis. Game Theory.

11. Optimization: Conventional and Evolutionary Methods.

12. Optimization: Evolutionary Methods (Genetic Algorithms)

13. Introduction to the Economics of Water Resource Management.

4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | Face-to-face
lNpéowrroue mpéowrro, EE
ATTOOTACEWS EKTTAIOEUTN K.ATT.

TEACHING MEDIA: | Use of ICT in Communication with Students: course
XprionT.I1.E.omAisaokahia,omv | schedule, Notes, Assignments (assignment of tasks by
Epyaomnpiaxij Ekmaideuon, omv Emkovwyia | e instructor and submission of assignments by the
HETOUS GOITTES students, through helios)

COURSE ARRANGEMENT: ACTIVITY IMPORTANCE

lepiypapovrar avaAurika o 1pO1Tog
Kai yéBodoi didaokaliag.

ﬁagﬁs‘ag ZA%V?pla, lf'&pvaorrzﬁlam A?gjn, Aoknon |Lectures 3 hours X 13 weeks
diou, EAETN avaAuoan  BiBAioypagpiag,
®povriaripio, [lpakrik (Tomobérnan), KAviki StUdy 50 hours

\Written Assignment 31 hours
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Acgknon, KaMitexviké Epyaortipio, Aiadpadrikn
O16a0KaAia, EKTTQIOEUTIKES ETTIOKEWEIS, EKmTovnon OVERALL: 120 hours
ueAétng (project), Zuyypaen epyaciag / pyaciwy, '
KaAAirexvikn énuioupyia, K.ATT.

Avaypdeovrai o1 WPES PUEAETNG TOU QoITNTH Yia KGO
pabnaoiakn 6pacTnpIOTNTA KABWS Kal 01 WPES N
KaBodnyouuevng UEAETNS WOTE O TUVOAIKOS OPTOS
epyaaiag o emimedo eéauvou va avrioToIxXEl oTa
standards tou ECTS

STUDENT ASSESSMENT: | Language of Evaluation: Greek

Ieptypagn mg diadikaoiag agioAdynong Written Examination 70% (Multiple Choice Test, Short Answer
Questions, Essay Development Questions, Problem Solving)

Z;‘,’jf;’,‘;w,,ﬁ‘,;f"”°,7V’7°’7§;,,,,T€“g§f,j‘f,‘i,’m.,, GE'ZA:KYZ%,% Written Assignment 30% (Report / Essay, Oral Examination)
lMoAamAng  EmAoyng, Epwrnoeig  Zovrouns
Amdvinong, Epwrrioeig Avarrruéng Aokiuiwv, EmriAuon
lMpoBAnudarwv, Tpamr) Epyacia, EkBeon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapouaiaon,  Epyacmpiakhy  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

Avagépovral pnta mpoodIopICLEVA KPITHPIA
aéloAbynang kai eav kai ou givar mpooBdoiua amréd
TOUS QOITNTEG.

5.

TEXTBOOKS - BIBLIOGRAPHY

- Suggested Bibliography:

. Loucks, D.P., E. van Beek, J.R. Stedinger, J.P.M. Dijkman, Water Resources Systems Planning and Management, An
Introduction to Methods, Models and Applications, Studies and Reports in Hydrology, UNESCO Publishing, 680 pages,
Paris, 2005 (Free E-Book)

. Mimikou, M., Baltas, E. and Tsihrintzis, V. (2016). Hydrology and Water Resource Systems, CRC Press, Taylor and Francis

Group.
. Grigg, N. S., Water Resources Management, McGraw-Hill, New York, 1996.
. Mays, L. W., and Y.K. Tung, Hydrosystems Engineering and Management, McGraw-Hill, New York, 1992.

. Palmieri, A., F. Shah and A. Dinar (2001), Economics of reservoir sedimentation and sustainable management of dams,

Journal of Environmental Management (2001) 61, 149-163

e  Water Framework Directive (WFD) [in Greek].

e  Simplex Algorithm: Mathematics Department Notes, SEMFE, NTUA [in Greek].

. Iman, R.L. and Helton, J.C., 1988. An investigation of uncertainty and sensitivity analysis techniques for computer
models. Risk Analysis, 8(1), pp.71-90 [in Greek].

. Mimikou, M., Baltas, E., 2006. Technical Hydrology. Papasotiriou Publications, Athens [in Greek].

. Mimikou, M. (2007). Water Resource Systems Technology, Papasotiriou Publications [in Greek].

e Additional instructor notes and PowerPoint presentations posted on Helios [in Greek].

- Related Scientific Journals:

Environmental Processes

Journal of Hydrology

Water Resources Research

Journal of Water Resources Planning and Management
Journal of environmental management

Water




