COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1257 | SEMESTER | 8

COURSE TITLE | FLOOD RISK 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 4 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=1639&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 [lepiAnmTik6g Odnyos auyypaens Mabnoiakwy AmmoteAsoudrwv

Upon successful completion of the course, the student will have acquired knowledge regarding the
assessment and management of flood risk and will be able to participate in interdisciplinary teams
communicating with engineers of other specialties on flood control projects.

Specifically, upon successful completion of the course, the student will be able to:

1. Identify flood categories, their natural and probabilistic frameworks, and both structural and non-
structural flood management measures.

2. Understand the framework established by Directive 2007/60/EC for the assessment and
management of flood risk and the required actions (Flood Risk Management Plans).

3. Understand the theory and tools to conduct a comprehensive flood risk analysis, and to calculate the
design hyetograph and flood hydrograph.

4. Know the equations of rapidly varying flow and be able to mathematically describe the hydraulic
behavior of a flood, by solving them using the finite difference method.

5. Be familiar with basic tools and models, as well as hydrological and hydraulic simulation software
(HEC-HMS, HEC-RAS), and gain experience in developing a comprehensive hydrological and
hydraulic simulation of floods.

6. Perform flood risk assessment analysis to identify flood-vulnerable areas and assess flood hazard
and risk by preparing relevant flood hazard and risk maps, as well as propose flood protection
solutions.

7. Collaborate within a team framework, write sections of relevant Technical Reports, and present the
results publicly.




General abilities

AauBavovTagumrown Tic YEVIKES IKAVOTNTES TTOU TTPETTEI 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 d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
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
lMapaywyn 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 specified course focuses on flood management, by assessing the flood risk and providing mitigation
measures. The course is divided into five sections. The first section provides an introduction to floods, their
categories, and the natural and probabilistic framework that governs them. The second section describes
the framework established by the Directive 2007/60/EC concerning the assessment, management, and
preliminary evaluation of flood risk, as well as, the preparation of flood hazard and risk maps. The third
section focuses on the structural and non-structural flood management measures, with an emphasis on
new technologies and trends such as Early Warning Systems and Nature-Based Solutions. The fourth and
fifth sections specialize in the hydrological and hydraulic modelling and simulation of floods, respectively,
as an integrated methodology, for the evaluation of flood risk, through the use of open-source software
(HEC-HMS, HEC-RAS). Finally, methods for evaluating results and flood protection solutions are
proposed.

The structure of the course is as follows:

1. Introduction to floods: Natural and probabilistic context. Flood types. The 2007/60/EC Directive.
Impacts of floods. New approaches to flood management and mitigation.

2. Flood hydrology: Probabilistic approach. Theoretical distributions. Emphasis on maximum
rainfall distributions.

3. Hydrological processes: Design hyetograph. The Unit Hydrograph theory. Methods for
estimating hydrological losses. Modern methods for measuring and estimating precipitation.
Basic concept and products of weather radars.

4. Rainfall-runoff modelling: Methods for estimating peak flows. Empirical methods. Synthetic Unit
Hydrographs (SCS, Snyder, Clark). The instantaneous hydrograph. Hydrological Flood routing
methods.

5. Structural and non-structural flood management measures. Flood protection structures.
Mountain channel works and flow regulation works. Nature-Based solutions for flood mitigation
and protection. Basic concepts of Flood Early Warning Systems.

6. Hydrological analysis: Methods for identifying flood-prone areas. Multicriteria analysis.
Geomorphological analysis. Calculation of the design flood hydrograph.

7. Flood routing Analysis: Mathematical simulation of the flood wave routing. Equations of rapidly
changing conditions. Flow in floodplains. The Finite difference method.

8. Integrated application of a hydrological-hydraulic simulation using open-source software. Use
of computational software (HEC-HMS, HEC-RAS). Preparation of flood hazard and risk maps
according to the 2007/60/EC Directive. Methods for evaluating the generated results and the
uncertainty of the model parameters and variables. Modelling and assessing the impact of Flood
mitigation measures.




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpéowrroue mpéowro, EE
Qmo0Ta0EWS EKTTAIOEUTT KATT

Face-to-face

TEACHING MEDIA:
XpnonT..E.atnAidackalia, atnv
Epyaornpiakny Ekmaideuon, atnv Emkoivwvia
IE TOUG QPOITNTEG

students, through helios)

COURSE ARRANGEMENT:

lepiypapovrar avaAutika o TpOTToS
Kail uéBoodol 0I6agkaliag.

Use of ICT in Communication with Students: course
schedule, Notes, Assignments (assignment of tasks by
the instructor and submission of assignments by the

AlaAé€eic, Zeuvapia, Epyaarnpiakn Aoknon, Aoknan
lediou, MeAérn & avdAuon  BiBAioypagiag,
®povriaripio, [lpaktikn (Tomobérnan), KAvikn
Aoknon, KaMAirexviké Epyaotrpio, AiadpacTikn
O16aokalia, EKTaIOEUTIKES ETTIOKEWEIS, EKmTévnon
LeEAETNG (project), Zuyypagn epyaciag / pyaciwy,
KaAAirexvikny dnuioupyia, K.ATr.

Avaypdgovrai o1 WPES PHEAETNS TOU QOITNTH yia KGO
uabnaoiakn 6paacTnEIOTNTA KABWS Kal Of WPES N
KaBodnyouuevng UEAETNG WOTE O GUVOAIKOS OPTOS
epyaciag o€ mimedo €aunvou va avrioToIxEl oTa
standards rou ECTS

ACTIVITY IMPORTANCE
Lectures 4 hours X 13 weeks
Study 50 hours
\Written Assignment 31 hours
OVERALL: 133 hours

STUDENT ASSESSMENT:
lepiypaen tng diadikaciag aéloAdynong

MNwooa  AloAdynong,  MéBodor  aioAdynong,
Alquoppwriky i Zuutepacuariki,  Aokipaoia
MoAamAng  EmAoyng, Epwrhoeic  Zovroung
Amavrnong, Epwrrioeis Avarmrruéng Aokipiwv, EmmiAuon
lMpoBAnuarwyv, [pamrm) Epyaocia, ‘Ek6eon /
Avagopd, lMpogopikn Eééraon, Anuéoia
lNMapouaiaon,  Epyaotnpiaky  Epyacgia,  KAvikn
Eééraon AaoBevoug, KaAAitexvikny Epunveia, AAAn /
AMeg

Avagépovral pnrd mpoadIopIouéva KpITHPIa
aéioAdynang kai eav kai ou ivar mpooBdoiua amrod
TOUC QOITNTES.

Language of Evaluation: Greek

Written Examination 50% (Multiple Choice Test, Short Answer
Questions, Essay Development Questions, Problem Solving)
Written Assignment 50% (Report / Essay, Oral Examination)

TEXTBOOKS — BIBLIOGRAPHY

- Suggested Bibliography:

« Mimikou, M., Baltas, E. and Tsihrintzis, V. (2016). Hydrology and Water Resource Systems, CRC Press, Taylor and Francis Group.
« Stamou, A. (2014). Rapidly varying flows in hydraulic engineering, Notes, Technical University of Munich, November.
= Additional instructor notes and PowerPoint presentations posted on Helios.

- Related Scientific Journals:
« Journal of Hydrology
* Water Resources Research

« Journal of Water Resources Planning and Management

« Journal of Environmental Management
= Water




