NEPIFPAMMA MAGHMATOZ

(1) FENIKA
ZXOAH | MOAYTEXNIKH
TMHMA | NOAITIKON MHXANIKQN
EMINEAO ZMOYAQN | NMMX
KQAIKOX MAGHMATOZ | TBA | EEAMHNO ZMNOYAQN
TITAOS MAGHMATOS (r]I)ch:(LK;q Kataotpodég kat Ataxeiplon Yoatwy Kat YoatTikwy

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ MEPIMTWON TTOU OL TILOTWTIKEG UOVASEG ATTOVEOVTAL O SLAKPLTA UEPN EBAOMAAIAIES
ToU padnuatog m.y. AtaAéeic, Epyaotnplakéc AGKAOELC K.ATL. AV ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC ATTOVELOVTAL EVIXLQ YLa TO GUVOAO TOU Uuadniuatog MONAAEZ
avaypate ti¢ eBbouadiaies wpes dtbaokadiag kat to ouvoro Twv QIAAZKANIAZ

TILOTWTLKWY UoVASwWV

3 7,5

MpocVéate oeipéc av ypetaotel. H opyavwaon Stdackaldiag kat ot
SLOAKTIKEG UEBOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKE OTO

(6).

TYNOZ MAGHMATOZ | Ewdikevong, EuBabuvoncg/Eunédwong Nvwoswv

YevikoU urtoB8adpou,

eL6kou urtoBadpou, eLbikevong,
VEVIKWV pvwoewy, avantuéng deélotitwv

NPOAMAITOYMENA MAOGHMATA: | YAPOAOTIA, YAPAYAIKH, YNOTEIA YAPAYAIKH

FAQZZA AIAAZKAAIAZ kat | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE
QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakda AnoteAécpata
Meptypapovral to UadnoLaKd AIOTEAECUATA TOU UATNIUATOG Ol GUYKEKPLUUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAArndou emuméSou mou Ya artoKTHOOUV OL POLTNTESG UETA TNV ETLTUX OAOKARpwan Tou UadnuaTog.
JupuBouleuteite to Mapaptnua A
o [leptypacpn Tou Emutébou twv Madnotakwv AoteAeoudtwy yLa kade éva kUkAo amoudwv oupupwva pe to MAaioto
Mpoadvtwy tou Eupwnaikol Xwpou Avwtatng Ekmaibevang
o [leptypapikoi Acikteg Emutédwy 6, 7 & 8 tou EupwniaikoU MAataiov Mpoadvtwv Awa Biou Maidnong kot to Mapaptnua B
o [lepiAnmtikdg O6nyos ouyypapric Madnolakwv AoteAeoudtwv

Eninedo 7 (20¢ kUKAOG oTtoUdWV)

MaSnotaka ArtoteAéouata kot ['Vwoelg:

JKOTOC TOU LaBnuatocg eival n eLoaywyn Kat n enidpacn Twv puolkwy KATaotpodwy oTLg
Slepyaoieg emibavelakng kal umtoyelag udpoloyiag kabBwg kat n aAnAenidpacn toug Ue
Toug udatikolG MOPOUG Kal Ta USATIVA OlKoouoTAUOTA. To Meplypappa Tou pHabnuatog
nephapPavel: Yoatwva owkoouotnuata. DUoLKEG, XNULIKEG Kol PBLOXNMKEG Slepyaoieg
vdatikwy ouotnuatwv. Quokég kol avBpwrmoyevelg enuttwoelg MapakoAouBnon tng
mowotnTag Twv uddatwv. Emefepyaocia oamoPAntwyv. Eowteplkd Kal mopdktio Udata.
MaBnuoatik mpooopoiwon USATWVWY cuoTNUATWY Kol edappoyéG. OAOKANPWHEVN
Slaxeiplon uvdatikwv TOpwv. Alaxeiplon UTIOYEWWV Kol ETMLPAVELOKWY USOTIKWY
ouotnudtwy. AvaAuon ¢ {ATnong vepol ava xpnon. Moldtnta UMOYElwv  Kal
TP AVELAKWV VEPWV. Alayeiplon MAPAKTLWY UTIOYELWV USpodOpwv. Alaxeiplon udatikwy
TOPWV UTIO GUVONKEG KALLATIKAG LETAPANTOTNTAG Kot 0AAQYAG. Alaxeiplon TAULEUTHPWY
Kall USPOCUCTNUATWYV: MPOCSLOPLOTIKEG KOL OTOXOOTLKESG TEXVIKEG. AvaAuon afefBatotntog




uvdpoouotnuatwyv. MoAukpltnplakn availucon kot BeAtiotomoinon otn Sloxeiplon twv
USATIKWY TIOPWV.
To padbnua Ponba toug ¢doltNTEG va avamtliouv TNV TEXVIKA Kol SLavonTikh Toug
LKAVOTNTA ETOLATIOVTOC TOUG YLO TNV Epyacia cav eEELEIKEUUEVOL UNYOVIKOL/EMLOTAOVEC.
To pabnua ekbétel Toug dpoltnTeg ot pebBodohoyieg MPOTSLOPLOTIKAC KOl OTOXOOTIKNG
TPOCoOoUOiwoNG TwV USATIKWY TTOPWV KAl TWV USATIVWVY OLKOCUOTNUATWV.
O/H doutntng/douttpla petd tnv olokAfipwon Ttou padnuato¢ Ba  Stobftel
TIPOXWPNHEVES YWWOELG OL OTIOLEG CUVETTAYOVTAL KPLTLIKI KATtavonon BewpLwy Kol apxwv
e Y&atikoU Looluyiou
e OMAokAnpwpEVNC Kat Blwotpung Staxeiplong udatikwy MOpwv
e lkavotnta va epopuolouv OTOXOOTIKEG Kol TPOooSLOPLOTIKEG HeBoSoAoyieg
Slaxeiplong udatikwv MépwWvY, USPOCUCTNUATWY KAL USATIKWY OLKOGUCTNUATWY
e |kavotnTa va ektipoly tnv afefatdtnta Kot tov Kivbuvo aotoxiag oto oxedlooud
USPOTEXVIKWYV £pywV

Agéiotntec
O/H dortntrig/doLtAtpla HETE TNV OAOKANPWEON TOU HABNUOTOG KUTEXEL TIPOXWPNUEVEC
be€lotnteg enefepyaoiag, avaluong kal eniAuong cUVOETWY TPOPANUATWY TNEG EMLOTAKNG
ToU USPOUALKOU HNXavLKoU Ttou OXeTI{ovVTal pE:
o Jeflotnteg ekmovnNong HeAeTwy Slaxeiplong uSatikwy MOpwWV, EKTTOVNONG USATIKWY
Looluyilwv, ekmovnonc oxebiwv Slaxelplong uSPOAOYIKWVY AEKaVWV.
e Jyeblaopol kot emiluong mpoPAnuAtwy BeAtiotomoinong TNG KATAOTAONG
uSaATIKWY TIOPWV

Ikavotnteg

O/H doutntng/dottAtpla Hetd tnv oAokAnpwon tou padnupoatog Ba Staxelpiletal cuvOetTa
oxédLa epyaciag kot Oa sival oe Béon va AaBeL anodaoelg Kot va cupPoulelel o Bépota
dUOIKWV KataoTpodEC Kal Slaxeiplong, eKUETAAAEUONG KOl avATTUENG Aekavwy, cUpdwva
LE TIC apXEG TNG OAoKANpwWHEVNC Slaxelplong udatikwy mopwyv. Oa eival kot oe B£on va
AeLToupyel ATOUIKA KOl OPASIKA KOTA TO OXESLAOUO TETOLWV EPYWV.

O/H dountng/dottAtpla petd tnv oAokAnpwaon tou pabnuatog Sloxelpiletal cuvBeta

ox£61a epyaoiag kal eival os Bon va AdBel anodaceLg yia To oxeSLAoUO, TPOCOUOLwaN Kall

Slaxeiplon mAnuuupwv. Eniong eival oe B€on va Aettoupyel ATOKA Kl OHASIKA KATA TO

oxebloopod, Slaxelplon Kot mpooopoiwaon TETolwy datvopévwy. 18lattépwe ot dpoltntég Ba

propouv

® VO XPNOLUOTIOLO0UV TEXVIKEG BeATioTonoinong yia tn Andn anoddcswv o £€pya Kal
UEAETEG TNC eMLOTAUNG TOU MoAttikol MnyovikoU

e va ouvBEtouy, afloAdoyolV Kal va ipoTeivouv BEATIOTEG I VEEG AUOELC BACLOUEVEC OTNV
napandvw Bewpnon.

Fevikég Ikavotnteg
AauBavovtag urtoyn TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TTTUXLOUXOG (OTTWG QUTES QVAyPA@POVTAL OTO
Mapdptnua AutAwuatos kot mapatidevrat akoAdoUdwe) o€ mola / MOLEG ATTO AUTEG ATOOKOTEL TO Uadnua;.

Avadlitnon, avaAuvaon kat ouvdeon Sebouévwy kat JxebLaouog kat Staxeiptan Epywv

TIANPOWOPLWY, UE TN XPION KoL TWV QmapaitnTwy 28006 0N SLAPOPETIKOTNTA KOl OTNV TTOAUTIOALTIOUIKOTNTA
TeXVOAOYLWV 2eBaoudg oto puolko meptBaAlov

lMpooapuoyr o€ VEEG KATAOTHOELG Entibelén Kowwvikrig, emayyeAuatikrc ko ndkri¢ umeuBuvotnTag
AfYn anopdoewv Kot evatodnaoiag o Yéuata pUuAou

Autoévoun epyaoia A0KNON KPLTIKNG KL UTOKPLTIKIG

Ouadikr epyaoia Zxeblaouog kot Staxeipian Epywv

Epyacia oe tedvég neptBailov
Epyaocia o€ Stemiotnuoviko meptBailov L.
Mapaywyn VEWV EPELVNTIKWY LEEWV AMeg...




e Avalntnon, avaAuon kal cuvBeon dedopévwy Kot TAnpodopLwV, Le TN XpHon Kot
TWV amapaitNTwy TEXVOAOYLWY

e [lpocaplOYr OE VEEG KATAOTAOELG

e AfYn anoddcewv

e Autovoun epyacia

e  Opadikn epyacia oTo pyacthpLo

e Epyaocia oe SlemiotnUoviko meplBalAov

o YxeblLaopog kat Stoxeiplon vdaTIKwY MOPWV, USPOCUCTNUATWY Kal USATIVWV
OLKOGUOTNUATWY

e JYeBaopog oto dpuaoikd meplBAaiiov

e [lpoaywyn tng eAelBepng, SNULOUPYLKAG KOL ETAYWYIKAG OKEPYNG

e Kputikn kavotnta

e |kavotnta emiAuong mpoBANUATWY

(3) NEPIEXOMENO MAGHMATOZ

10.

11.

12.

Yéatwa owkoouotuota. DUOLKEG, XNULKEG Kal PLOXNUKEG Olepyacieg udatikwv
ocuotnuatwy. QUoLKEG Kal avBpwmoyeveig emumtwoelg MapakoAolBnon Tng moldtnTag
Twv uSATwWv.

Ene€epyaoio amofAntwy. Ecwteptkd kot mapdktia data. MadnuoTikr) Tpocopoiwaon
UVSATVWY CUCTNUATWY Kol EHAPHOYEG.

Topeutnpeg. Asttoupyia TopLEUTAPWY KoL Atpvodetapevwy. Mpocopoiwon Aettoupyiag
TOULEUTAPWYV ATAAG Kol TTOAATAN G okorpotnTag. Kaboplopdc enidavelakol vdatikol
Suvapkol Aekavng amopponc. Mapadsiypata.

OAokAnpwpévn dlaxeiplon vdatikwy mopwv. Alaxeiplon UTIOYELWY Kol EMLGAVELAKWV
USATIKWY CUOTNUATWY. AlaXeiplon MOPAKTLWY UTIOYELWY USPOdOpwWV.

Avdaluon tng Itnong vepol ava xprion. Moldtnta unMOyeLwY Kot ETILPAVELAKWY VEPWV.

Movtelomoinon MpoBAnudtwv pe [papuikd Mpoypdupota. Oswpla MPAUUIKOU
Mpoypoappatiopol, Aképalog Mpappkog Npoypapuatiopos. MEBodog AlakAddwaong
kat Amotipnong (Branch and Bound). MpoPAnuata Metadopdg kot Avabeong.
BeAtiotomnoinon Aktowv (Atadpopég, Aévdpa, Pogg, Talplaopata, Altokomnéeg). MéBodol
Tomwkng AvaZntnong. Mn Mo pLtkog Mpoypoatiopnos. Auvapkog NPoypauoTIo oG,
Yriohoylotika NpoBAnuata pe Npoypappoato Matlab kot R-project.

Yevdpla Slaxeipiong udatikwv moOpwv. Avamrtuén osvapiwv: Alaxeipong udoatikol
Suvapwol (water supply management), Staxeiplong {ntnong vepou (water demand
management). KaBoplopdg uvdatikol ooluyiou Aekdvng omopporng Kal Kpiolpuwy
KOUBwvV uSpocuotnudtwy. Napadeiypota.

Awaxeiplon ubpoouotnuatwy: MPOoOLOPLOTIKEG KoL OTOXOOTIKEG TEXVIKEG. AvAAuon
opeBalotntag udpocuotnudtwy. MNMoAukpltnplakn avdluon Kal BeAtiotonoinon otn
Sloyxeiplon Twv udaTIKWY MOPWV.

JTOXOOTLKN IPOoopoiwaon udpocuoTnuAaTwy. 2UvSeon HovtéAwv. Mpocopoiwon Monte
Carlo. Mapadelypoarta.

ABeBaldtnta Kol actoyla udpauvAlkwy épywv (mapadsiypata aoctoxiog ¢ppayudatwy,
gpywv Oleubétnong motauwv — O810dsuong TMANUUUPWY, €pywv Tipootaciag-
QIOKATAOTAONG UTIOVELWV  vepwy, OKTUwWV Udpeuong-amoxétevonc). Avaluaon
aglomniotiag.

Awaxeiplon vSATIKWY TOPWY, USPOCUOTNUATWY KOl USATIVWY OLKOCUCTNUATWY UTIO
OUVONKEG KALLOTLKNAG LETABANTOTNTAG Kot OAAAYAG.

O Aeopog (Nexus) tou Nepou-Tne-Tpodng-Evépyelag-Olkoouotrpatog- KAlpartoc.




Movtehonoinon oe enimedo ouoTNUATOC--BLOPUCLKOU KAl KOLVWVIKO-OLKOAOYLKOU

CUOTHUATOC.

(4) AIAAKTIKEZ kat MAGHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowrno ue mpoowrno, E§ amootaoewg
ekmaideuan KA.

MpOoWTO UE MPOCWTIO

XPHZH TEXNOAOIIQN | NAI
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.IM.E. otn Abaokadia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
LLE TOUG (QOLTNTES
OPrANQzH AIAAZKAAIAZ ®doprog Epyaciag
leplypagovtat  avaAutikd o0 TPOmoG  Kal i Efauﬁvou
uédobor Sibackaiac. Apaotnpiotnta (max: 7,5%25 Zwe 30
AaAééelg, Sepwvapla, Epyaotnpiakrn Aoknon, e ¢ ,
Aogknon  [ebiou, MeAétn &  avdAuon ECTS=187.5 éwg 225 wpsg)
BiBAoypagias,  @povuotiplo,  Mpaktikri | | Qpeg SLO0OKAALOG 39 wpeg
(Toro9€étnon), KAwikry Acknon, KoAArexviko . B P .
Epyaotiipto, Aabpaotikn Sbaokalia, ME)\EU] U}\nq SLQASESU.)V 43 WPEG
Exnaubeutikés emiokéets, Exmovnon peAémne | | EKTtovnon PeAETng 100 wpeg
(project), Suyypan epyaciac / epyaotwy, (pro ject)
KaAAwteyvikn dnuovpyia, KA. . . .
suyypaodn epyaociag / 40 wpeg
Avaypdpovtal oL WPeg UEAETNG TOU POLTNTI) yLat SpVO(GL(bV
kade padnotakn paotnplotnta kadweg Kat ot f ; ;
WPEG Un KaedobnyoUUEVNG UEAETNG CUUPWVA LUE M (’1p0 UOLQGH/EEETQGH 3 WPEG
TIG apyéc Tou ECTS Ogparog
YJUvoho Mabnuatog 225

AZIOAOTHZH ®OITHTQN
Meptypaprn) tng Stadikaoiag aéloAdynong

Mwooa AloAdynong, Médobot a&loAoynong,
ALQUOPPWTIKA 1 SUUTEPACUATLKY, AoKkiuaoia
MoAdamAris  Emidoyrig, Epwtrioelg  Z0vtoung
Anavtnong, Epwrtrioeis Avamrtuéng Aokuiwy,
Entiduon lpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [lpogopwkn Eétaon,
Anuoota Mapouoiaon, Epyactnpiakr Epyacia,
KAwvikry  E&€taon Ao¥evoug,  KaAdtexvikn
Epunveia, AAAn / AMeg

Avapépovtal pntd mpoodLloplopEva KpLTHpLa
atoAdynong kat eav kat mou eivat mpooBdoua
Q70 TOUG POLTNTEG.

M£0080o¢ SibackaAiag:

Ol SLoAé€elg Tou pabnpatog cuvdudalovtal pe
TAUTOXPOVN TAPAKOAOUONON TNG EKTOVNONG
Bepdtwv/epyaciwv arnod toug St6Gokovteg. Ta
Bépara/epyaciec amoteAoUV PAKTIKA EOPUOYH TWV
QVTLKELLEVWY TOU LOBNUATOC O TIPAYLOTLKES
TLEPUTTWOELG AEKAVWV ATIOPPONC, USPOCUCTNUATWY
KOl USATIVWY OLKOGUOTNUATWV.

Mwooa alohoynong: EAAnvika.

M£B00b0o¢g afloAdynong: H aflohdynon
TpayaTOTOLE(TAL E TNV TTPOdOPLKH TTAPOUCIAch TOU
Bépatog/aoKkNoEWY TOU HadnUaTog 0To TEAOC TOU
e€apnvou. H aflohoynon mephappavet:

e 80% Ofua: OAOKANPWHEVO OTOWLKO

napAdelypa. Yoxpewtikn napddoon

Bépatog. Texvikn EkBeon.

e 20% Mpodoplkn e€€taon/mapouoiacn

B£parog
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(1) GENERAL

COURSE OUTLINE

SCHOOL (ENGINEERING
ACADEMIC UNIT | DEPARTMENT OF CIVIL ENGINEERING
LEVEL OF STUDIES | GRADUATE
COURSE CODE |TBA | SEMESTER
COURSE TITLE Natural Disasters and Water Resources Management
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for HOURS

the whole of the

course, give the weekly teaching hours and the total credits

Add rows if necessary. The organization of teaching and the

teaching

methods used are described in detail at (d).

COURSE TYPE
general background, special

background, specialized general
knowledge, skills development

SPECIALIZED GENERAL KNOWLEDGE

PREREQUISITE COURSES:

Hydrology, Hydraulics, Groundwater Hydraulics

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

GREEK

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

COURSE WEBSITE (URL)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

Learning outcomes

The purpose of the course is the introduction and impact of natural disasters on surface and
groundwater hydrologic processes as well as their interaction with water resources and
aquatic ecosystems. The course outline includes: Aquatic ecosystems. Physical, chemical and
biochemical processes of water systems. Natural and anthropogenic impacts Water quality
monitoring. Waste treatment. Inland and coastal waters. Mathematical simulation of water
systems and applications. Integrated management of water resources. Management of
underground and surface water systems. Analysis of water demand by use. Groundwater and
surface water quality. Coastal groundwater management. Water resources management
under conditions of climate variability and change. Management of reservoirs and water
systems: Deterministic and stochastic techniques. Uncertainty analysis of water systems.
Multicriteria analysis and optimization in water resources management.

The course helps students develop their technical and intellectual ability preparing them for
work as qualified engineers/scientists. The course exposes students to deterministic and
stochastic simulation methodologies of water resources and aquatic ecosystems.




After completing the course, the student will have advanced knowledge which entails a
critical understanding of theories and principles:

e Water balance

e Integrated and sustainable management of water resources

e Ability to apply thoughtful and deterministic methodologies for the management of
water resources, water systems and aquatic ecosystems

e Ability to assess uncertainty and risk of failure in the design of hydrotechnical
projects

Skills

Upon completion of the course, the student possesses advanced skills in processing, analyzing
and solving complex problems in the science of hydraulic engineering related to:

e skills in drawing up water resources management studies, drawing up water balances,
drawing up hydrological basin management plans.

e planning and solving optimization problems of the state of water resources

Abilities

After completing the course, the student will manage complex work projects and be able to
make decisions and advise on natural disasters and basin management, exploitation and
development, according to the principles of integrated water resources management. He will
be able to work individually and as a team when designing such projects.

After completing the course, the student manages complex work projects and is able to make
decisions on flood design, simulation and management. He is also able to work individually
and as a team when designing, managing and simulating such phenomena. Especially students
will be able to

e use optimization techniques for decision-making in Civil Engineering projects and
studies

e synthesize, evaluate and propose optimal or new solutions based on the above
consideration.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and information, Project planning and management
with the use of the necessary technology Respect for difference and multiculturalism adapting to new

situations Respect for the naturalenvironment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative andinductive

thinking Working in an interdisciplinary environment ...

Production of new research ideas Others...

e Search for, analysis and synthesis of data and information, with the use of the
necessary technology

e Adaptation to new situations

e Project planning and management

e Decision-making

e Working independently

e Team work in the Lab class

e Working in an interdisciplinary environment

e Respect for the natural environment

e Production of free, creative and inductive thinking

e Showing social, professional and ethical responsibility




(3) SYLLABUS

1. Aquatic ecosystems. Physical, chemical and biochemical processes of water systems. Natural
and anthropogenic impacts Water quality monitoring.

2. Waste treatment. Inland and coastal waters. Mathematical simulation of water systems and
applications.

3. Reservoirs. Operation of reservoirs and reservoirs. Simulation of operation of single and
multiple purpose reservoirs. Determination of watershed surface water potential. Examples.

4. Integrated management of water resources. Management of underground and surface water
systems. Coastal groundwater management.

5. Analysis of water demand by use. Groundwater and surface water quality.

6. Modeling Problems with Linear Programs. Theory of Linear Programming, Integer Linear
Programming. Branch and Bound Method. Transfer and Assignment Issues. Optimization of
Networks (Paths, Trees, Flows, Matches, Cuts). Local Search Methods. Non Linear
Programming. Dynamic Programming. Computational Problems with Matlab and R-project
Programs.

7. Water resources management scenarios. Development of scenarios: Water supply
management, water demand management. Determination of catchment water balance and
critical water system nodes. Examples.

8. Water systems management: Deterministic and stochastic techniques. Uncertainty analysis
of water systems. Multicriteria analysis and optimization in water resources management.

9. Stochastic simulation of water systems. Connecting models. Monte Carlo simulation.
Examples.

10. Uncertainty and failure of hydraulic projects (examples of failure of dams, river arrangement
projects — flood channels, groundwater protection-restoration projects, water supply-
sewerage networks). Reliability analysis.

11. Management of water resources, water systems and aquatic ecosystems under conditions of
climate variability and change.

12. The Nexus of Water-Land-Food-Energy-Ecosystem-Climate. System-level modeling--
biophysical and social-ecological system.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY [Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND Yes

COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with

students
TEACHING METHODS Activity Semester workload

The manner and methods of teaching | |Lectures 39 hours
aredeschicaindetal Self-Study Lecture hours 43 hours
Lectures, seminars, laboratory Project (analysis) 100 hours
practice, fieldwork, study and analysis - .

o . Project (report writing) 40 hours
of bibliography, tutorials, placements, -
clinical practice, art workshop, Project 3 hours

Presentation/Examination




interactive teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non- directed study
according to the principles of the ECTS

Course total 225 hours

STUDENT PERFORMANCE EVALUATION

Description of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open- ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation
criteria are given, and if and where
they are accessible to students.

Teaching method: The lectures of the course are
combined with corresponding individual and/or group
laboratory exercises and applications on which a
significant part of the assessment is based. At the same
time, comprehensive semester projects are prepared,
with specific examples in which emphasis is placed on the
utilization of the methods and analysis techniques
presented. The topics/assignments are practical
applications in real case studies of watersheds, water
resources and hydrosystems.

Teaching Rationale: To impart the basic theoretical and
practical understanding represented by the knowledge
and skills outcomes via a mix of self learning and formal
teaching, including formal lectures and practicals in the
lab sessions with active student participation. Lectures
introduce theory and concepts, which are then
exemplified in computer workshops using specialist
packages and tailored data sets. For water resources and
hydrosystems modelling and management, the theory
underpinning modern practice is taught in lectures and
then tested in practical lab sessions.

Evaluation method: The evaluation is carried out by the
oral presentation of the subject/exercises of the course at
the end of the semester. The assessment includes:
e 80% Topic: Complete individual project example.
Mandatory subject delivery. Technical report.
e 20% Oral examination/topic presentation

Evaluation Rationale: A substantial piece of coursework
will test the students’ ability to understand and apply the
knowledge they acquire in practice at the lab sessions,
including the used of methods and software. In addition,
as it is an open ended work it also tests students’
initiative. Assessment will be 100% coursework. A
headstart will be made using computational resources
during the lab sessions, with further analysis and writing
up afterwards.
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