3NEPITPAMMA MAGHMATO2

(1) FENIKA

2XOAH | MOAYTEXNIKH

TMHMA | NOAITIKON MHXANIKQN

EMINEAO ZMOYAQN | NMM2

KQAIKOZ MAOHMATOzZ | TBA EZEAMHNO 2NOYAQN | B EEAMHNO

TITAOZ MAGHMATOZ | AvOEKTIKOG CUYKOLVWVLOKOG OXESLOOUOG

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTIKEG UOVASEG ATTOVEOVTAL O SLAKPLTA UEPN EBAOMAAIAIEZ

ToU padnuatog m.y. AlaAéels, Epyaotnplakéc AoKoEeLS K.ATL. AV oL QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC ATTOVEUOVTAL EVIXQ YLa TO GUVOAO TOU Uuadniuatog MONAAEZ
; —_yr ] : AIAAZKANIAZ
avaypayte ti¢ eBdouadiaiec wpeg Stdaokadiag kot To cUVoOAo Twv
TUOTWTIKWY UOVASWV
3 7,5

MpooU¥<ate oelpeg av ypetaotel. H opyavwan Stbaokaliag kat ot
SL6aKTIKEG UEGOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKE OTO

(6).

TYNOZ MAGHMATOZ | ElSikoU urtoBdbpou,

yevikou umoBddpou, | E(Sikeuong
eL6kou urtoBadpou, eLbikevong,
VEVIKWV YVWOEwWY, avamtuéng Seélotrtwv

NPOANAITOYMENA MAOGHMATA:

FAQZZA AIAAZKAAIAL ko | EAANVIKG
ESETAZEQN:

TO MAGHMA MPOzMEPETAI ZE | OXI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | TBA
MAGHMATOS (URL)

(2) MAOGHZIAKA AMOTEAEZMATA

MaBnolakd ArtoteAéopata
Meptypagpovral ta LodnNoLaKd ATOTEAECUAT TOU UATUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTES KAl LKAVOTNTEG
kataAArdou emuméSou mou Ya artoKTHOOUV OL POLTNTES UETA TNV ETLTUXN 0AOKARpwan Tou Hadnuatog.
JuuBouAeurteite to lMapdaptnua A
o [leptypacri Tou Enunédou twv Madnotakwv ATTOTEAEOUATWY pLa KAOE Eva KUKAO oTToudwv ouupwva Le to MAaioto
Mpoadvtwy tou Eupwnaikol Xwpou Avwtatng Ekmaibevang
o [leptypacikoi Agikteg Emumédwy 6, 7 & 8 tou EupwraikoU MAataiou lMpoodviwv Awa Biou Madnong kat to Mapaptnua B
o [lepiAnmtikdg O8nyog ouyyparc Madnaotakwv AltoteAeoudtwv

e Katavonon tn¢ aAAnAoOCUOXETIONG TWV CUCTNUATWY HeTadopwy, TMEPLBAAAOVTIOC, OLKOVOLLOG,
EVEPYELAG KOL KOLVWVIOC

e ATOKTNON yvwong yla AUCELG, TIOALTIKEG KOl TEXVIKEG TIoU £dapUOloVTaL YO TOV HETPLACUO TNG
KALLQTIKAG 0AAQYA G aTtd TOV TOPEN TwV PETAdOPWY

e EkpaOnon nebodoloylwyv ektipnong eMMTWOEWV ebapUoyng Twv AVCEWY QUTWY 0T Blwaotpotnta
KOl AVOEKTIKOTNTA TOU GUOTAUATOC TWV HETOPOPWV

e Edapuoyn texvikwv umofonbnonc AnPng amoddoswv pECOH OMO CUOTNUOTIKA OvAAuon Kot
CUVEPYAOLO TWV EUMAEKOUEVWV POPEWV

Fevikég IkavotnTeg
AapuBavovrag urtoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VO EXEL AUTTOKTIOEL O TTTUXLOUXOG (OTTWGE QUTEG QValypapOVTAL OTO
Mapdptnua AutAwuatos ket mapatidevrat akoAdoUdwe) o€ mola / MOLEG ATO AUTEG ATOOKOTEL TO Uadnua;.

Avadlitnon, avaAuvaon kat ouvdeon Sebouévwy kat JxebLaouog kat Staxeiptan Epywv
TIANPOPOPLWVY, UE TN XPIION KL TWV amapaiTnTwy 2e6a0ooG oTn SLOPOPETIKOTNTA Kot OTNV TOAUTTOALTIOULKOTN T
TEXVOAOYLWV 2eBaoudg oto puotko meptBaAlov

lpocapuoyr) O€ VEEG KATAOTAOELG Emtibeién kowwvikrg, emayyeAuatikni kat ndikr¢ ureuduvotntag




Anygn arnopacewv kat evalodnoiog o Yéuara uAou

Autovoun epyaoia A0KNON KPLTIKNG KL UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tnG eEAeUIEPNG, SNULOUPYIKAG KAL ETTOYWYIKIG OKEYNG
Epyacia o€ Stedvég neptBaAlov L.

Epyaoia oe Stemiotnuoviko meptBailov AMeg...

Mapaywyn VEwv epeuvnNTIKWY LSEWV .

Avalntnon, avaAuon Kot cuvBeon §edouévwy Kal TANPodOopLWY, LE TN XProN Kol TwV anapaitntwyv
TEXVOAOYLWV

Opadikn epyaocia

Epyaoia og Slemiotnuoviko meptlBailov

Yxedlaopoc kal Staxeiplon Epywyv

YeBaoudc oto duaotkd meptBailov

Mpoaywyn t™g eAeVBgPNG, SNULOUPYLKAC KAl EMAYWYLIKAG oKEWNG

(3) NEPIEXOMENO MAGHMATOZ

Elcaywyn ota Zuotiuota Metadopwy (Baotkég évvoleg, AteBvig kat Eupwraikr MoATiky twv
Metadopwv, AAAnAocuoyetion KAipatoc, Evépyelag kat Metadopwv)

Buwotpa Ixédla Aotikng Kwvntkotntag — XBAK (MoAwtiky Twv IBAK, Aladilkaoia ekmovnong tTwv
oxeblwv, KaAég mpaktikég IBAK amd peAéteg — epapuoyEg, MPOOTTIKEG)

NEa Kal SLOUOLPACUEVE CUGTHUOTA OOTIKAG KLvNTKOTNTAG (MEoa pallkng LeETadopdc, ZuoThpaTa
OVTOTIOKPLVOUEVA  OTNn {ATNON yla HETAKLWVAOELG, Kowr xprnon HeTadoplkwv UECWY —
CUVETILRATIONOG, MLKPOKLVNTLKOTNTA - EVEPYNTLKA WETAKivnon, KvnTikotnTta we Yrinpeoia)

‘EEumveg AoTikéG Epmopeupatikég Metadopeg (Aotika Kévipa MikpodlaAoyng, ZWveg XanAwyv

nieptBolhoviikwy pUnwy, HAektpikd modnAata/tpikukAa - Cargo bikes, Autovopa péoa
napadoong - Bots, Drones, vans, Crowd shipping, E§unveg Bupideg, Zuvepyatikd, Atacuvdedepéva
Kol Autovopa oxnuata, Oeopikd mAaiclo, XapaktnpLloTikd Asttoupylag - eminedo auTOpATIOHOU,
Anautioelg og UTTOSOWEG KaL LETpA Slaxeiplong kKukAodoplag)

Tepuatikoi otabpol emiBatikwy peTtadopwv

JUVOUOOUEVEG LETAPOPES KO TEPATLKOL OTABPOL EUMOPEVUATIKWY HETADOPWY

J16NpoSPOULKEC HeTADOPEG

AgpOTIOPLKEG HETADOPES

OaAdooleg LeETadOPEC

. Extipnon kukAodoplakwv emunmtwoswy - Movtéla mpocopoiwong kukAodopiag
. Extipnon meptBal\ovIikKwy EMMTTWOEWV

. Avaluon k6oTtouG-opENOUG

. MéBobdoL ANPng arnodpdacewy - MoAukpltnplakn afloAdynaon




(4) AIAAKTIKEZ kat MAGHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ | Mpoowro pe poowo, EE amootdoswg ekmaidsuon
lMpdowrno ue mpoowrno, EE amootaoews
ekmaideuan KA.

XPHZH TEXNOAOTIQN | Xprion T.M.E. otn Atdaokahia kat otnv Enkowvwvia pe

NAHPO®OPIAZ KAI ENIKOINQNIQN TOUG d)OLTI‘]téC
Xprion T.MM.E. otn Abaokaldia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
LLE TOUG (OLTNTEG

OPrANQzH AIAAZKAAIAZ ®doptog Epyaciag
leplypagovtat  avaAutikd o0 TPOmoG  Kal i Efaurjvou
uédobot Sibackaliac. Apaotnpiotnta (max: 7,5%25 £we 30
Awadéeg, Seuvdpia, Epyaoctnplakr Acknon, - e i
Aogknon  [ebiou, MeAétn &  avdAuon ECTS=187.5 £wg 225 wpec)
BBAoypapiag,  @povtiotriplo,  [paktikr AOAEEELG 39
(Toro9€étnon), KAwikry Acknon, KoAArexviko T B
Epyaotiipto, Aabpaotikn Sbaokalia, Kat oikov ME}\ETI’] 55
Exnaubeutikés emokéets, Exmovnon peAétne | | E€apnviaio Oua 70
(project), Suyypan epyaciac / epyaotwy, Mn pOETOLuOLG'lOL & 10

KaAAwteyvikn dnuouvpyia, KA. i ,
MNapouolacelg Ospatwyv

Avaypdpovtat oL WPeG UEAETNG TOU poLTNTH YLot EkmatdeuTIKEG 14
kade padnotakn Spaotnplotnta kadweg Kat ot

WPEG Un KaedobnyoUUEVNG UEAETNG CUUPWVA LUE ET[LOKSLI)SLC
TG apxEG Tou ECTS
JUvolo MaBnuartog 188
AZIOAOTHZH @OITHTQN | Nwooa afloAdynong: EAANVIKA
Nepypacn e Srabikaciag afioAdynang H aflohoynon mephapBdvel tnv mapddoon kot

MAdooa AfoAdynone, MéSool agoddynone, | TIAPOLOLOON UTIOXPEWTIKOU BEUATOG KATA TNV omoia
Awpoppwrikr} 1 Zupnepaopatikr, Aokpaoio | A€LOAOYEITOL N KOTAVONON TWV PACLKWY EVVOLWV TIOU

MoAdamAris  Emidoyrig, Epwtrioelg Z0vtoung . ' .
Ardvenone, Epwtioes Avirtugne Aokydwy, | TPOVOLAOTNKAY 0TO TAQLOL0 TOU HaBnuaTog Kol n

Erilvon  MpoBAnudtwy, [lpanti  Epyacia, | OUVOTOTNTA AVAAUGNG KAL TIPOCEYYLONG HETPLOCUOU
Exdeon / Avagopd, [lpopopwri Eétaon, | tng KAMATIKAG OAAQYAG KOTA TG Spactnpldtnteg

Anuéoia Mapouoiaan, Epyactnpiakn Epyacia, , .
KAwikry  Eéétaon AoUevoug,  KaAAitexvikn Klvnukotntag Kat uz—:tad}opwv.

Epunveia, AAAn / AMeg

Avapépovtal pntd mpoodLloplopEva KpLTHpLa
aéloAdynong kat eav kat mou eivat mpooBaaotua
Q70 TOUG POLTNTES.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvouevn BiBAoypapia:

Michael A.P. Taylor (Ed), Vulnerability Analysis for Transportation Networks, Elsevier, 2017,
https://doi.org/10.1016/B978-0-12-811010-2.12001-5.

- JUVapn) EMLOTNUOVIKA TTEPLOSIKA:

Transportation Research Part A — Policy

Transportation Research Part D — Transport and the Environment
Transportation Research Part E — Logistics and Transportation
ITE Journal

Journal of Public Transportation

Ecology and Society

Journal of Transportation Engineering

Journal of Transportation Statistics

Travel Behavior and Society

Sustainability



https://doi.org/10.1016/B978-0-12-811010-2.12001-5

COURSE OUTLINE
(1) GENERAL

SCHOOL (ENGINEERING

ACADEMIC UNIT | DEPARTMENT OF CIVIL ENGINEERING

LEVEL OF STUDIES | GRADUATE

COURSE CODE |TBA | SEMESTER | Autumn semester

COURSE TITLE | Data Science and Natural Disaster Forecasting

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. T‘g;fl_ll(ll;\lvG 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
3 7,5

Add rows if necessary. The organization of teaching and the

teaching
methods used are described in detail at (d).
COURSE TYPE Special background

general background, special

background, specialized general
knowledge, skills development

PREREQUISITE COURSES:

LANGUAGE OF INSTRUCTION and Greek
EXAMINATIONS:

IS THE COURSE OFFERED TO NO
ERASMUS STUDENTS

Tba

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

The course aims to give students the necessary knowledge and skills in the necessary
tools to make possible their acquaintance with Data Science as well as the
implementation of analyzes and predictions of natural disasters with the help of
computer applications.

Upon successful completion of the course, the student will be able to:
¢ Understand and become familiar with one of the most essential tools for data
analysis; the open-source software R.

¢ Acquire specialized knowledge to solve basic problems using programming
techniques.

¢ Design research objectives and questions that are suitable for verification.
¢ Integrate and analyze data from external sources of any format.
e Apply hypothesis testing and critically evaluate the research results.

e Explain and apply linear regression methods, correlation of variables, clustering and
classification methods as well as basic methods of forecasting.




¢ Reduce the actual dimensions of a data set in order to analyze it faster and easier.

e Collaborate in a team to coordinate activities and manage progress in the delivery of
a research project.

¢ Interpret the results of analyses to produce research insights.

¢ Synthesize, visualize and evaluate data and results through simple as well as
complex graphs.

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

Analysis and synthesis of data using the necessary technologies.
Decision-making.

Teamwork.

Criticism and self-criticism.

Promotion of thinking, creative and inductive.

Using new technologies to solve problems.

Generation of new research ideas.

(3) SYLLABUS

The open-source software R (introductory concepts, basic programming knowledge,
applications of the language in data analysis), Descriptive Statistics (distributions, basic
descriptive measures, hypothesis testing), Types of Variables — Correlation of variables
(Pearson correlation function), Visualization of data and results- Graphs, Regression
(Linear, Logistic), Delve into data analysis - Forecasting, Factor analysis, Clustering.

(4) TEACHING and LEARNING METHODS - EVALUATION

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

USE OF INFORMATION AND

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

Using slides on a video projector.

Use of a computer in the laboratory to apply the
taught methods.

Use of the Eclass environment for the distribution of
course material, announcements and communication
with students.

TEACHING METHODS
The manner and methods of teaching
are described in detail.
Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical practice, art workshop,
interactive teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as

preparation

Activity Semester workload

Lectures 22,5 hrs

Laboratory practice / tutorials 19,5 hrs

Personal study and analysis of |50 hrs

bibliography

Tutorials, coursework clinic 12 hrs

Project 60 hrs

Personal study and exam 23,5 hrs




the hours of non- directed study
according to the principles of the ECTS

Course total 187,5 hrs

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.

Students are evaluated through:

e Group project (70%) which includes a written report
as well as group presentation. It shall outline the
intended research project in terms of objectives and
analytical frameworks as well as summarize the
research project in terms of contribution to existing
literature, results of the analysis, and conclusions
drawn from research findings.

e Written exam at the end of the semester (30%)
which involves students demonstrating competency
across a set of techniques.

The written exam includes:

e Multiple choice questions

e Essays

(5) ATTACHED BIBLIOGRAPHY

-Suggested bibliography:

-Field A., Miles J., Field Z. (2012). Discovering Statistics Using R. SAGE Publications.
-Wickham H., Grolemund, G. (2017). R for Data Science. O’Reilly.

- Related academic journals:
-Natural Hazards Research
-Natural Hazards

-Natural Hazards and Earth System Sciences
-International journal of disaster risk reduction
-Transportation Research part D

-Journal of the Royal Statistical Society Series A, B, C
-Science of the Total Environment
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