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(1) FENIKA
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TITAOZ MAGHMATOZ | Emotiun dedopévav Kot TpdPAEYT GUGIKOVKATAGTPOPDV

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ MEPIMTWON TTOU OL TILOTWTIKEG UOVASEG ATTOVEOVTAL O SLAKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.y. AlaAéels, Epyaotnplakéc AoKoEeLS K.ATL. AV oL QPES NIZTQTIKEZ

TILOTWTIKEG UOVAOEC ATTOVELOVTAL EVIXQ YLa TO GUVOAO TOU Uuadiuatog AIAASKANIAS MONAAEZ
avaypate tic eBdouadiaies wpeg Stbaokadiog koL To cUVOAO Twv

TUOTWTIKWY UOVASWV

3 7,5

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

(6).

TYNOZ MAGHMATOZ | EIAIKOY YITOBAGPOY

YevikoU urtoBadpou,

eL6kou urtoBadpou, eLbikeuong,
VEVIKWV YVWOEwY, avamtuéng Seélotrtwv

NPOANAITOYMENA MAGHMATA: | -

FAQZZA AIAAZKAAIAS kot | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOI®MEPETAI ZE | OXI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | TBA
MAGHMATOS (URL)

(2) MAOGHZIAKA AMOTEAEZMATA

Ma6nolakd AnoteAéoparta
Meptypagpovral ta LordnNoLaKd 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 yLa KAOE Eva KUKAO ortoudwv ouupwva e to MAaioto
Mpoadvtwy tou Eupwnaikot Xwpou Avwtatng Ekmaibevang
o [leptypacikoi Agikteg Emutédwy 6, 7 & 8 tou EupwraikoU MAataiou lMpoodviwv Awa Biou Madnong kat to lMapaptnua B
o [lepiAnmtikdg O8nyog ouyyparc Madnaotakwv AltoteAeoudtwv

To pabnua €xel okomd va OMOEL GTOLG POITNTEG TIC OMAPOITNTES YVAOOELS Ko
de€106tteg ot amapaitnTo epyoieio Yoo vo KAVEL EPIKTI TNV YVOPL TOV UE TNV
Emomun tov Agdopévov kabhg Kot tnv vAomoinon ovoAidcemv Kot TpoPfAEyemv
(PLOIKOV KOTAGTPOP®V LE T BONOELN VTTOAOYICTIKMOV EPOUPLOYDV.

Me v emituy] 0OAOKANP®GT TOL HOBNUOTOS 0/1) pottn TG/ TpLaL BaL:

o 'Eyel katavonoet ko e€otkelmbel pe éva amd ta amapaitnto epyoreio HEAETNG
Kol avaAVoNG 0EO0UEV®V, TO AOYIGUIKO avolyTod KmotKa R.

e Amoktioet eEEOIKEVIEVES YVAOOELS Yo VoL ADGEL BOCTKA TPOPAN LT LLE XPIOT
TPOYPOULUUOTIGUOD.

e Mmopel va evoouaT®oEl Kol va avoADCGEL OEdOUEVO TTOL VTAPYOVV OE
eEMTEPIKEG TTNYEG KO GE OTOLOONTOTE LOPPT).

e No 5ye01408EL EpELINTIKOVG GTOYOVS KO EPMOTNUATO.




e Eivar wcovog va epappocet EAEYyoug vobEésewmv Kot va aSloAoynoEL KPLTIKL TaL
OTOTEAECLOTOL.

e Mmopei va gpapuolet kot va e€nyet pebddovg YPOUMKNIG TOAVOPOUNONG,
oLoYETIONG LETAPANTOV, HEBOSOVG OpOdOTOIN GG KO TAEIVOUNONG OEGOUEVDV
KaODG Pacikdv nebddmv TPOPAeYNS TYL®V dES0UEVOV.

e 'Exet v wovotnta vo EAATTOCEL TIG TPAYUATIKEG OUOTAGELS EVOG GLVOAOL
OEQOUEV®V [LE OTOYXO TNV YPNYOPOTEPT Kol EVKOAOTEPT AVAALGY| TOL.

e Opodikn GVVEPYNGIN Y100 TO GUVIOVIGHO TWV OPACGTIPLOTHTMV Kol TN Olayeipion
™G TPOOAOL GTNV TAPAS0GT EVOG EPELVITIKOD EPYOU.

e Mmnopel va epunvedel 1o OTOTEAEGUOTO TOV OVOADGEMY Y10 TNV TOPAYOYN

EPELVNTIKDOV YVOCEWV.

"Exet v dvvatdtnta va ouvOETeL, vo onTikomolel ko vo aSloAoYel Ta dedouéva

KO TOL OMTOTEAEGLLOTO LEGH OTAMV KoL TOADTAOK®V YPUPNUATOV.

Fevikég Ikavotnteg
AauBavovrag urtoyn TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TTTUXLOUXOG (OTWG QUTES QVAYPAPOVTAL OTO
Mapdptnua AutAwuatos kot mapatidevrat akoAdoUdwe) o€ mola / MOLEG Ao AUTEG ATOOKOTEL TO pUadnua;.

Avainitnaon, avaAvon kat oOvdeon Sedougvwy Kat Zxeblaouog kot Staxeiplan Epywv

TIANPOPOPLWY, UE TN XPION KOl TWV QmapaitnTwy 28006 0N SLOPOPETIKOTNTA KatL OTNV TTOAUTIOALTIOUIKOTNTA
TEYVOAOYLWV 2eBaoudg ato puUaLko reptBailov

lMpooapuoyr O€ VEEG KATAOTHOELG Entibelén KowwvIkrig, emayyeAuartikrc ko ndkrig umeuBuvotnTag
AfYn anopdoewv Kot evatodnaiag o Yéuata pUuAou

Autovoun epyaoia AOKNON KPLTLKIG KOl AUTOKPLTLKIG

Ouadikr epyaoia Mpoaywyn tne eEAeUTEPNG, SNIULOUPYIKIIG KAL ETTAYWYIKIG OKEYNG
Epyaoia o€ 6iedvég mept8aAlov L.

Epyacia o€ Slemiotniuoviko neptBaiiov AMeg...

Mapaywyn VEwV EPELVNTIKWV LOEWY

Avaivon kot cOVOEST SEGOUEVAV LE TN YPNOT) KOL TOV OTAPUITNTOV TEYVOLOYLDV.
ANyM omoPacE®V.

Opoadkn epyosia.

AcKnoN KPLTIKNG Kl 0VTOKPLTIKTC.

[Tpoaywyn g eAehBepng, SNUOVPYIKNG KOl ETOYMOYIKNG OKEYNC.

Xpnomn VE@V TEYVOLOYLOV Y10 TNV EMIAVGT TPOPANUATOV.

[Tapdywyn vE®V EPELVNTIKAOV 1OEMV.

(3) NEPIEXOMENO MAGHMATOZ

To Aoyiopikd avorytod koo R (stooywyikég Evvoles, Pactkés yvmoeLg
TPOYPOUUOTIOUOD, EPOPHOYES TNG YADGGOS OTNV ovaAvon dedopévmv), Ileptypapikn
2ratoTikn (KoTavopés, Bactkd meptypapikd LETpa, ELeYy0c vTtobécewv), Tomot
Metafintov — Xvoyétion petafAntaov (cuvapton cvcyétiong Pearson),
Ontikonoinon dedopévev kot amotedecpudtov- I'pagnuata, [Tolvopounon
(Cpappkn, Aoylotikr)), Eupdbovon oty avaivon dedopévov - IIpopAaeyn,
[Mopayoviikn avdivon), 2vetadomoinon.




(4) AIAAKTIKEZ kat MAGHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowrno ue mpoowrno, EE amootaoews
ekmaidevan KA.

[Ipdéowmo pe tpocwno AloAEEELS.

Epyaompilaxéc acknoeic oe Hiexktpoviko
Ymoloyioth.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T..E. otn Atbaockadia, otnv
Epyaotnptakn Exknaidevon, atnv Emwkotvwvio
LE TOUG (OLTNTEG

Xpnon sweaveldv og frvteompoforéa.

Xpnon HY o610 gpyactnpilo yo v €pappoyn tov
OOACKOUEVDV HEBOOWV.

Xpnon tov meppdriovtog Eclass yio v dtovoun
VAIKOV TOL HOOLLOTOG, AVOKOIVMGELS KoL
EMKOVOVIOL LLE TOVG POITNTEC/TPLEC.

OPTANQZH AIAAZKAAIAZ

Meptypagovtat avaAutikd o TPOmOG Kot
uédodbol Stbaokaliag.
AaAééelg, Sepwvapla, Epyaotnpiakrn Aoknon,
Aoknon  [ebiou, MeAétn & avdiuon
BiBAwoypagpiag, @povriotripto, Mpaktikn
(Tormo¥€tnan), KAwukny Aoknon, KaAAwrexviko
Epyaotrpto, Awabpaaotikn Sdaokalia,
EKTaLSEUTIKEG ETILOKEWELG, EKkmovnon UEAETNG
(project), Suyypan epyacias / epyaciwy,
KaAAwreyvikn énutoupyia, K.Am.

Avaypd@ovtaL oL WPEG UEAETNG TOU POLTNTH YL
kade padnotakn Spaotnplotnta kadweg Kat ot
WPEG Un KadoSNYoUUEVNG UEAETNG TUUPWVA UE
TG apXEG ToU ECTS

®dopro¢ Epyaociag
, E§aunvou
Apactnpiotnra (max: ;SH *"25 €w¢ 30
ECTS=187.5 £w¢ 225 wpeg)

AlaAEEeLg 22,5 wpeg
Epyaotnplakeg 19,5 wpeg
AOKNOELG
MeA£tn 50 wpeg
DOpovTtiotnplako 12 wpeg
pHabnua yla to B€pa
efaurvou
E€apnviaio Opa 60 wpeg
Mpostoluaoia yla 23.5 wpeg
E€etdoelg
Z0voAo MaBnpartog 187,5 wpeg

AZIONOTHZH OOITHTQN
Mepypapn e dtadikaoiog aétoAdynong

Mwooa AétoAdynong, Médobor aéloAdynong,
Alpoppwtikn) 1 Suunepacuatikn, Aokuaoia
MoAdanAri¢  Emtdoyng, Epwtnoelg Zuvtoung
Anavinong, Epwtrioels Avamtuéng Aokiuiwv,
Enmtiduon  MpoBAnudtwv, [panti Epyaoia,
Exeon / Avagopd, [lpogopikn Eétaon,
Anuéoia Mapouoiaan, Epyactnpiakn Epyacia,
KAwikny  E¢étaon AoUevoug,  KaAAwtexvikn
Epunveia, AAAn / AMeg

Avagépovtal pnta mpoobloplouéva KpLTrpLa
aéloAdynong kat eav kat mou eivat mpooBdaotua
QIO TOUG (OLTNTEG.

H aflohoynon Twv poltntwy yivetal pEow:

e E€aunviaiov BEpatog-opadikng epyaciag (70%)
mou mepthapBavet ypartr) avadopd Kabwg Kot
opadikn mapouaiacn. Neplypadel to
ETUOLWKOUEVO EPEUVNTIKO €PYO WC MIPOC TOUC
0TOXO0UG, TO AVOAUTIKO TAALOLO, KOl €TioNG
ouvoilel TO EPELVNTIKO £PYO WG TIPOG TN
oUuBoAn otnv untapyxouvoa BLBAoypadia, Ta
QMOTEAEGHATA TNG OVAAUONC KAl Ta
CUMIEPACUATA TTOU TIPOKUTITOUV Ao Ta
EUPAHOTO TNG EPEUVOLG.

e [parmntn¢ e€£Taong oto TEAOG Tou e€aurvou
(30%) mou nepthapPavel Tnv enidel€n kavotntag
o€ €va CUVOAO TEXVIKWV.

H ypartn eé€taon nephapBavet:

* Epwtrioelg moANamAnG emAoyng

* Epwtioelg avamntuéng

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotetvouevn BiBAoypapia:

-Field A., Miles J., Field Z. (2012). Discovering Statistics Using R. SAGE Publications.




-Wickham H., Grolemund, G. (2017). R for Data Science. O’Reilly.

- Juvagr) EMIOTNUOVIKA TTEPLOBIKA:

-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




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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