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O oKomog Tou padriuatog elval n katavonon Twv BoolKWV opXwWV Twv MewypadLkwv
Juotnudtwv MAnpodoplwv Kol NG enefepyaciag yewypadblkwv Sedopévwy WG
amapaitnTwy £pYaAEiwy yla HEAETEG OTOV XWPO TWV YEwEToTNHWyY. Ot dpotntég/tpleg Oa
gfokelwbouv pe ta Fewypadika Zuotiuata MNAnpodoplwv toco o Bewpntikd, 60O KAl O€
TIPAKTIKO €Minedo, HEOW TNE XPoNG KATAAANAWY AOYLOULKWV.
Me tnv emtuxn oAokAnpwaon tou pobnuatog o dottntng/Tpla Ba eival tkavog/n va:
9 opilel kat StatuTtwvel TIC PACLKEG apXEC, LEBOSOUG KaL ePapUOoYES TwV MEwypadLlkwy
Juotnuatwy MAnpodoplwv.
I katavoei ta dtadopetikd i6n dedouévwy ae éva Mewypadikd uotnua MAnpodopiwv
(Unddwta, Stavuopatikd kat edouéva mpooopoiwaong).
I edapuodlel peb6SouG apPlOUNTIKAG KL OTOTLOTLKAC AVAAUONG YEWYPOPLKWY
SeSopévwy.
9 ouvbualel Stadopetikd £i6n Sedopévwy yla va dnuLoupyel Bepatikolg xapTeg.
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edapuolel pebddouc avaluong OTLG YEWETILOTIUES

Katavoet tig Stadikaoieg povredonoinong dtadopetikwy Kivduvwy (SlaBpwon,
TIAN MU PLKOG Kivouvog, Tapdktia Stafpwon)
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T Avalntnon, avaluon kot cuvBeon SeSopévwy Kal TANPOGOPLWY, UE TN XPNON KoL TwV
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ATMOPALTNTWV TEXVOAOYLWV.

Mpoaywyn Tng eAeVBePNG, SNULOVPYLKAG, ETMOYWYLKAG KAL KPLTIKNAG OKEPYNC
Autovoun Epyaoia

Opadikn epyacia

YeBaopuodg oto puoLko meptBailov

Ixeblaopog kal Slaxeiplon Epywv

AN anopdacewv

(3)

NEPIEXOMENO MAGHMATO2

A. OswpnTikn Kataption (mapadoosig/ Sltaléelg)

OL mopoucLAoELG TOU paBrpatog nepthapBAvouv TNV avantuén Twv akoAouBwv BepaTikwy
nieblwv:

Mevikd Xapaktnplotikd MFewypadikwy Tuotnuatwy NMAnpodoplwv

Elcaywyn dedopévwv

Avaluon AeSopévwy

JUOTAUOTA JUVTETAYUEVWV

TpluetaBANTEG MOPAUETPOL

EdapuoyEG aplOUNTIKAC KAl OTOTLOTLKA OVAAUGONG

OewpnTIkO UTIORABPO PuoIKWV KVEUVWY (SLaBpwaon, TANUUUPLKOC Kivduvog,
napaktia StaBpwon)
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B. AoknoeLg mpaénc Kol EpYOOTNPLAKEG ALOKAOELG

Ol pyaoTNPLAKEG OLOKAOELG TOU MaBrpatog mepAapBAVOUY TNV TIPAKTIKY €€ACKNGCN LE TO
AoyLoutko ArcGIS Pro:

M'VwpLula pe to ArcGIS

Tpomog Aettoupyiog twv Mzn

lewavagopa

Wnolomoinon

Alaxeiplon yewypadikig kat meplypadikng mAnpodoplag
Eloaywyn dtavuopatikwy kot Pnddwtwv dedopévwy
Avaluon Sebopévwv

Oepatikn xaptoypadia kol cuvBeon xaptn
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T Wnoakd povtéda edadoug
1 Edappoyég twv MZN otig MFewemIoTAUES
1  Movtehonoinon StaBpwong
I  Movrtehonoinon mMANUUUPLKOL KvdUvVou
1 Movtehomnoinon mapaktiag StaBpwong
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[ T”P"‘zi MAPAAOZHZ | 1 Mpdowno pe MPOcWTO SLANEEELC.
' ec-n- s | 2. Epyaotnplokéc ackfoelg pe to ArcGIS Pro.
XPHZH TEXNOAOIION | 2t AwdaockalAio: [Mapoucldoel HE TIOAULECIKO
NAHPOMOPIAZ KAI ENIKOINQNION TEEPLEXOUEVO (EKOVEC, animation, video)
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n-:h _rrher pe- e 2TG Epyaoctnplakeg AokNnoelg: Xpnon tou AoyloptkoU
o _ T ArcGIS Pro. MoAupeolko UALKO pe obnyieg yla Tig
EPYAOTNPLAKEG AOKNOELG, LECW TOU eclass.
I Ztnv Emwkowwvio pe toug doltntég: xpnon Ing n-
Ta€ng tou EKNA yla emikowvwvia, Stavopr UALKoU,
emiAucon amopLwv K.d.
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https://eclass.uoa.gr/courses/D410/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata

J’s":’h,'/\ h h > h t'h ¢h h =~ B <w ' >h h ¥ > h "> h ~

¢ h h << <~ B - s owy Y -~ ‘ h ht= Y g omm et e v s Y w s hs o

1‘>j"\<u\_rs _ B 7 J’h h’_'>h B

ﬂj’s":’h o _" rl"'w{" _ . A rh o h ¢ _ A B“'_u<s >h_
R S S | T e o L I T
T e "4 h, ET et eTs T ioWLSA cE<N By [T A LA g
ﬂj’rs"<"_ (Y B4 ' N 11 "~ h m rh *h ¢ _ A B‘“_s<rs‘>h

To pabnuo otoxeLEl

KaAUTTovTog éva eupL paopa Bepdtwy.

Jta mAaiola Tou padnuatog ol ¢oltNTEG avantleoouV TNV LKAVOTNTA SLaxeiplong cuVBETWY
npoPAnuatwy cuvdualovtag Kal aflomolwvtog ELOIKEC YVWOELG, LoBNUaTIKEG peBOdou¢ Kal
oAyopiBuoucg e OKOTO TNV QVTLUETWIILON TPAKTIKWY Bepdtwy mou Ba cuvavtioouv o€
ETIAYYEALOQTIKA TIEPLBAAAOVTO OXETL{OMEVA LUE TO AVTIKELLEVO TOU HLaBNUATOG.

Me tnv emtuxy oAokAfpwon tou podriuatog o portntric/tpla Ba sival tkavog/n:

Na e€olkelwOel pe epyalela MPOYPAUUATIOMOU Kot TIAATHOPUES OVOLKTOU KWELKAL.

Na avantuooel ebapUoyEG 0 YAWOoo POYPAHUATIoMoU Python.
Na oxedldlel, moapapetpomnolel, epapudlel Kol amoTipd oAyopiBpoug avaAuong Kot

1.
2.
3.

enefepyaoiag dedopévwv.

oto va PBonBbrnoet tou $oltNTEC va AMOKTAOOUV BOOIKEC YVWOELG
T(POYPOUUATIOHOU KOl avAAuong SeSouévwy e Xprion YAwooag ipoypapatiopou python.
To padnua emiong Sivel yvwoelg Kol ekmaldeVel Toug GOLTNTEG O UTIOAOYLOTLKA £pyoAeia
Kol adyopiBuouc ta omola toug Sivouv efeldikeupéveg de€lotntec emtAuong mMpoPANUATWY

Na katavoel Tig Bepellwdelg €vvoleg kKal BaclkeC apXEC TG oUAAOYNG, avaluong Kal

11



omrtikonoinong Sedouévwy.
5. Emwowwvel ypamtd 6éeg mou adopolv tv avaluon dedopévwy pe kabBapo, cadr Kat
TUTILKO TPOTIO.

Fevikég Ikavotnteg

[h>jh/\"/\_h. “',' _“ JBA'Q‘WI r‘.‘h/\'_'_BI “" - w T B "
Jhoh " ">h ptc<o>h_ v [ Schh s A_ hC h e~ oh v Shy@ s
B/\hy"_"'z h/\h<“' ¢ h " IAB{ h > ¢ h 1 h B N w7
Tt , fOANY > ’ L BN > _ 1 h > 5 [y ' _h
B L AT ST LA Vi >t _ R L I h<g
J”" h >~ " T B AW B Ch_h .n"45'v' ¢ v A, A" S > B8~ hui i s g
[-" h -~ h B, A ¢ h=* u‘ h « >« > ,’,h<l"“ B w>h_h

B . AY > K 1 h > h w> S ¢ e ¢ h ¢ h oY :
g>hy4 t " B 1 h > h J"th‘l" _" 5<5,‘5"IZ{ >t
n’Jh"h A1 4‘5‘/\wl T 7t XX

n"+h->’nh s T h <'<STAA T € k< X

Ih'hJ‘J" AW, A rs’rs‘/\'_'ﬂ‘_,qua

1 Avalitnon, avaluon kat cuvBeon Sebopévwy Kal MAnpodopLwy, e TN XPon Kal Twv

= =4 =4 4 -8 4

amapAiTNTWY TEXVOAOYLWV.

Mpoaywyn Tng eAeUBePNG, SNULOUPYIKAG, ETTAYWYLKAG KOL KPLTLKNG OKEYNC
Autovoun Epyacia

Opadikn epyaocia

YeBaopog oto Gpuolko meptBailov

Ixeblaopoc kot Staxeiplon Epywv

AN anoddocewv

(3)

NEPIEXOMENO MAGHMATO2

A. OswpnTtikA Katdaption (tapadoosig/ SLalé€eig)
OL mopouUcLACELG TOU HaBrpatog meptAapBAvouV TNV avantuén Twv akoAouBwv BepaTIKwy

nieblwv:
I Ewaywyn otnv Python,
1 Baowkég BLBALoOnKkeg elcddou e€6d0ou,
I Zuvbnkeg eAéyyou Kkat emavaAnmrikoi Bpoyxol,
I Avtkeipeva kat p€Bodot, avayvwon Kat eyypaodr os apxela,
I 2uvaptnoslc kat epPeAelo LETABANTWY (TOTIKEC, KABOAKEG HETABANTEG),

B. AGKNOELG TPAENG KOLL EPYOLOTNPLOKEG OLOKIOELG

eUPWAEUPEVEG CUVAPTHOELS, OVABeoN LETOBANTWY, KOTAVON G CUVTOKTLKWY
OXNUATWV ALOTWV, TPOCBNKN VEWV TTAKETWV Kal BLBALOBNKWY,

I Npocopowwoelg pe Monte Carlo,

T Avdluon &edopévwy kat Baotkn eplypadLkr) OTATIOTIK).

I Nopadeiypata avaAucnc Xpovooelpwy Ue ateAr dedougva,

1 Tpadnuata kat amnelkovion Sedopévwy,

I  Anewkodvion yewypadikwv kot Tomoloyikwv dedopévwy (GeolSON, TopolSON) oe
SLadpaoTikolg XAPTEG avoLKTAC tpocBaaong (OpenStreetMap),

I Edapuoyn ¢piktpwv oe Sedopéva, opadomnoinon Sedouévwy, CUYXWVEUDN
gyypadwy,

1 Mpoxwpnuéva Bépata enefepyaciog XpoOvVooelpwY

(4)

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOAOTHZH
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TPONOZ NAPAAOZHZ
J. 20 s = > 8 -
B¢~ h "’ | B X

1. Npoowmo Pe MPOoWTIO SLOAEEELG.
2. TpoypaUUOTIOTIKEG OOKNOELG
enefepyaoiag Sebopévwv
TIPOYPOUUATIOMOU Python.

3. Xpnong mMAOTPOPUAG CUVEPYATIKAG HABNong Kot
alomoinon ™G n-tdéng Ttou EKMA  (meploxég
ouvlntoswv, blogging Kk.d.) ywa dtayxuon MPOCOETNG
nmAnpodopiag, Stavour uAkoU, emiduon mpoBAnUATWY
KOLL QTTOPLWV K.ATT.

QOKNOELC
YAwooa

Ko
(013

XPHZH TEXNOAOTION | 3t Awdaokahia: MapoucLAcELG PowerPoint
NAHPO®OPIAZ KAI ENIKOINQNIOQN (avaptnuéveg otnv otooeAiba Tou pabruatog
oo O] on ® ,
N ,,hcl,,fnqu_h,{ otnv n-tdén tou EKMNA).
>s Y1 Aoknoelg MNpaéng:
0 [Mopouclacelg PowerPoint yua TO
bpoviloTnplakd HEPOC Twv  ACKNOEWV
Mpaéng (avaptnuéveg otnv LotooeAiba Tou
paBrpatog otnv n-tan tou EKMA).
0 Xpnon mAatdopuag UTIOAOYLOTIKOU VEDOUG
yla avamtuén AoyLlopkou
T Ztnv Emukowwvia pe toug dpottntég: Népav tng
TIPOCWTILKNG emadnc, Xprion Twv SuvaToTHTWV
ETKOWVWVIAC TNG N-tdénc tou EKMA
(6taBeouodtnTa 24/7) ya emikowvwvia,
Slavopn VALKoU, emiAucn amopLwy K.A.

OPrANQZzH AIAAZKAAIAZ s s v e v T n-"
[ I hah&h n - J Qvh>" A~
>Sw Ty L4 h>¢h<’h @ - N
n t'h «<wve 2 18 >t AR h ALOL?\éEELq 13 SB"SX3U’PEC/EBS
w" ¢ ' 1 3 rs< =39 wpeg
it <Y h 2 h v TN '

) L 13 B6. X 6 wpeg/efd
:)141 e i | | KRS TPt = 78 tpeg
ne-htus  _few s WO kot oikov epyacia / 11 epyaoiec X 3 wpec/epd
I T 7 nposToLlacia ylo tThv =33 wpe
rh<<'_|s‘/\'l.‘" 1" >t g p K Y n - PEC

aglohdynon
BAahas ~h, A bt v G -6
S th Ch‘E >h g 4| | Zbvolo MaBrpatog 150 wpeg
¥ _ B . > ¢ h Yo 1Y
>s ' BCTS W, K _ 7 |

AZIOAOTHZH @OITHTQN | H Stadikacio afloAoynong die€ayetal ota eAANVIKA 1)
J’rs J'h,{"'h_{"ﬁh"h h . i ' )

' ' ota ayyAlka (yio toug aAlodarmoulg $oltnTéG N Toug
m< - gV < + 5 | dotnTéG TOU Tpoypaupatog Erasmus). O TeAKOG
n'n >; _ter 1. >7| BaBuog tou padnpatog Paciletol os €EETAOCELG TTOU
IB' :: N s nn <_ . z Aappavouv xwpa oto Epyaotrplo YmoAoylotwv tou
n <. [~ <> _ . Al Tunuatog Quolkng kat mepAapBAavouv tng avamtuén
NE L Ban “h' V'V[i "| ebapuoywVv ot YAWOOQ TPOYPOUMOTIOHOU Python.

> 1 1 r 1} ]
J;<n AT G In vw h K EmutAéov, oe €Pfdopadiaia Baon umapxel avabeon
n’>' A’ hIS w<< K w<<| gpyoolwV IPog emiluon:
EAn <A e I E&ftaon oto epyaoctiplo (50% TOU TEALKOU
h v v 1 ¢ h s h A BaeuOU)
h - ¥ ¥ w . (0]

9 EBSouadiaicg epyaocicg / ekBéoelg (50% tou
teAkoU Babuov)
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(5) ZYNIZTQOMENH-BIBAIOTPADIA

-Mpotewvopevn BiAoypadia :

Python for Data Analysis, 2nd Edition by Wes McKinney Released October 2017,
Publisher(s): O'Reilly Media, Inc. ISBN: 9781491957660

- Time Series Analysis with Python Cookbook, 2E - Second Edition by Tarek A. Atwan
Released April 2025 Publisher(s): Packt Publishing ISBN: 9781805124283

- Numerical Methods in Physics with Python, 2nd Edition Author: Alex Gezerlis, University
of Guelph, Ontari, Date Published: July 2023, Cambridge University Press isbn:
9781009303859

- Python for Scientists, 3rd Edition, Authors: John M. Stewart, University of Cambridge
Michael Mommert, Universitat St Gallen, Switzerland Date Published: August 2023, isbn:
9781009014809

-Yuvadn EMLOTNHOVLKA TIEPLOSIKAL:

- IEEE Transactions on Services Computing

- IEEE Transactions on software engineering

- IEEE Transactions on Big Data

- IEEE Transactions on network and service management
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1° EEAMHNO rewduaotkn Kot Ielopoloyia

NEPIFPAMMA MAOGHMATOZ

(1) TENIKA
2XOAH | OETIKQN EMIZTHMQN
TMHMA | TEQAOTIAS KAI TEQMEPIBAAAONTOZ
EMINEAO ZMOYAQN | Metarmtuytakod
KQAIKOZ MAGHMATOZ | I3-YO03 EZAMHNO ZMOYAQN | 1°

TITAOZ MAGHMATO: | MPOXQPHMENH FEQ®YZIKH

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
B _B"__ S 0 “" "“"/\‘W>“’_/\__h"¢w“ns
i - Sh ‘" sh _ = ‘ S, © ﬂ' h <«<wve ! : > EBAO:;/'PAEglAlEi NIZTQTIKEX
"‘_ _‘ﬁ‘wl >"/\h{5l h“’/\w>"/\_h' MONAAEZX
hARs TR e i (v shitnis  _ - AIDAZKAAIAZ
T . S A>T AR LA
Napaddosig/Sladé€elg ko Aokioslg MNpaéng. OL MIOTWTIKEG 4 6
LOVASEG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU LatOrLatog
J""“w‘_ts‘rs"wl h/\"s‘h‘_rs’cp(z"’Jh/\_ 1 "1 h
S8 7hl, YA b hah< 0 Ch onu o
TYNOZ MAGHMATOZ
. e i e o ) ) ) )
L '1 cq o L N q*_z, EtSikou YoBdBpou, Avarmtuéng Aelotrtwy
18 Vv Y

MPOAMAITOYMENA MAOHMATA: | TuTuKA TpoamattoUpeva padnuoata S8ev  umdpxyouv,
OAAG oL petamtuylakol ¢poltntég eival Betikd va €xouv
TIAPOKOAOUBONOEL ETITUXWG TIPOTTUXLAKA HoBnipota

Quotkng, Mabnuatikwv kot Ztoxeiwv MewAoylag, otn

IXoAnl TpPo€Aeuon¢ TouC. OeTkR  elval KoL N
mapakoAolOnaon T(POTITUXLAKWV padnuatwyv
FrewdUuoLKAG.
TAQZIA AIAAZKAAIAZ EAAAVLKE
kot EZETAZEQN: nvin
TO MAGHMA MNPOZMEPETAI ZE NAI 6TV AVVALKY
®OITHTEZ ERASMUS v AYYAKN
HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)
(2) MAGHZIAKA ANOTEAEZMATA
Ma6notakd AntoteAécpata
J'ls ‘J’h,"/\_h' _h >h ¢ t'h ¢h h“'_|5<w‘>h_h _‘:’Pl >'hC'h'}>h_"’__
Ch_h<<'<" B ‘wl"‘ "‘ ‘ h h“'¢_ ¥ AT ~ _ _w > 8|
1‘>j" <8 _ 8 _ 8 _" J’h'h’_'>h B
ﬂj’rs 1 h 0 _"‘ rl"‘W{“ _ . A (h *'h ¢ _ A B“’_s<s >h_
] S L T L | L
ﬂj’rs J’h'ﬁ‘“’ns’¢_5‘ rl"'W{‘/\ CZTSy_‘ n. - h < ¢
T tet Tt B4 N 11 7 h o rh o ‘he_ A BT 7 _8<B>H

To pabnua €xel w¢ okomo tnv efolkelwon Twv PoltnTwV Pe EEELOIKEVUEVESG YEWPUOLKEC
£VVOLEG KaL UNXAVLOMOUE TIou SLETIOUV TN SUVALKN TOU E0WTEPLKOV TG NG.

Me tnv emtuxn oAokAnpwon Tou pabnuatog o/n pottntic/tpLa:

Katavoei tn Aoun, cbotaon Kot Aettoupyia tou ecwteptkol TG InG.

Edapudlel apxeg OspuoduvaplLki 0T LEAETN TOU ECWTEPLKOU TNC MNG-

AvoAUeL Ta Auvapika edia (BapuTiko kat Mayvntiko medio tng Mng).

Edapuolet apyég Mrew-nAektpopayvntiopol Kat tn payvntoteAouptkn pEBodo otnv
Slepelivnon dopwv Babouc.

1
1
1
1




Elval e€olklwpévog Le Ta cUCTAMATA HETPNONG YEWPHUOLKWYV Ttediwy.
Edapuodlet tn Topoypadikn amnelkdvion Tou ecwteptkol ¢ NgG.
Edapudlel apXEG LNXAVLKAG CUVEXWV HECWVY OTN YEWSUVALKN.
Katavoei tnv enidpaon twv Peuotwv otn AtBdodaipa.

=a =4 -4 =9

Fevikég IkavoTnTEG

[h>jh/\"/\_h U _' u'rs/\}\rfwwAB‘:hh\“:ﬁ’_'s‘rs""" ‘_’wf“’
Jh Rt s>h o optT<o>h h® ~“h h ¢ sA h* he~ ey ¢
B/\hy"_"'z h Ah < ¢ h =" 1 - 84 h > ¢ h 1 h B w
St Y YT UAY > 0 1851 0> > _ {hith [°Y “tgp 76 ¢ 1o ~h
B KT LA 181 h > 7 ¢ L i h<g
J‘"“h’>“1" B AWEB Qh_h _rl"4ls \V ¢~ A. AN ¢ > B~ hui 18 g
r o h -~ h > B A ¢ h* B h« >« 2 h ; B ‘w>h _ h

B L. AT > B 1 h > h w: ¢ ¢ _ < . ¢ h h _ ¥ ¢ _
g>hy ¢ s "1 h > h J””hj 1 _ B < B fB > 1 >
n 1 h > h T B L "B Y AW . T ] XX

n 1 h >’ h T B L " - _ ''SY A G w< <Xs .

J’ h = hao 0" AW, A K B A _ O XX

T Awevépyela epyacLwV O€ OTOULKO Kal OpASLKO eminedo

I Kotavonon e€eldikeupévwy Bepdtwy YewdUOLKAC EPELVAG

T Xpnon Aoylopkwyv mou oxetilovtal pe tn Bepatoloyia Tou pabrpatog

I  Ymoloylopog yewduolkwy TApAPETPWY He avaAuon dedouévwv

I Ektipnon kat epunveia anmoteAECUATWY CUYXPOVWY HEBOSWV YEWDUGLKNAG

T Zuykpltikn katl cuvduaotiki epappoyr peBodoloyLwv

(3) NEPIEXOMENO MAGHMATOZ

A. OswpnTikn Katdption (ropadooelg/ SLAAEEELS).

T O podlog kaL n cupPorn NG MewdUOLKAC emMOTAUNG Kal peBodoloylwv g otnv
HEAETN TOU E0WTEPLKOU TNG MN¢. Aopr], cuotaon Kal Aeltoupyia Tou 0WTEPLKOU TNG
Mng.

OepUOSUVAULKY TOU ECWTEPLKOU TNG MN¢-petddoon Bepuotntag.

Auvapika nebia (Baputikd kat Mayvntiko nedio tng Mng).
Mew-NAEKTPOUOYVNTIOUOC, N payvntoteAhouplk pEBodog otnv Slepelivnon Souwv
BaBoug.

JUOTAUATA HETPNONG YEWDUOLKWV TTeSiwV.

Jelopkny Slepelivnon Tou eowteplkol tN¢ NG, Topoypadlk OIMEKOVION TOU
gowteplkol ¢ M. Npooopoiwong oe 2A kot 3A Ttwv GUOKWY LELOTATWY TOU
gowtepLkoL ™G Mne.

Peoloyia cuvexwv péocwv otn yewduvapikn kot tn Atboadatpikr Quaotkn).

Taon kot Tmopapoppwon ota OTEPEd  owpata. KoTooToTIKEG €ELOWOELG.
EAaotikotnta kat AlBoodatptki Kapyn.

1 Peuvota otn ABdodalpa. Epyaotnplakr) TPooopoiwon powv o€ TIOAUTTAOKEG

VEWAOYLKEG SOEC.

T Mnxavikn cuvexwv pécwv kot Peoloyia tng Mnc.

= = = =4 =

=a =

B. Aoknoelg mpaéng: AvaAuon yewdUoKWV SeSO0UEVWV HE OUYXPOVO AOYLOMLKA Kol
EPUNVELN ATTOTEAEGUATWV.

YTOAOYLOUOC BEPUOSUVOLIKWY TIAPAUETPWY OTO ECWTEPLKO TNC NC.

Ene€epyaoia Baputikwv Sedopévwy
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1° EEAMHNO

lewduoikn Kat 2elopoloyia

Enefepyaoia NlewpayvnTikwv AsSopévwv

Enefepyaoia oslopikwy SeSopévwy

Ene€epyaoio MlewnAekTpoOayVNTIKWY SESO0UEVWV

E€olkelwon pe peTpnoelg yewduaolkwy nedlwv

YroAoylopol YEWPUOLKWY MAPAUETPWY LE EGAPUOYEG OTN YEWSUVAULKN

(4) AIAAKTIKEZ kaw MAGHZIAKEZ MEGOAOI - A=IONOrHEH

TPOMNOZ NAPAAOZHZ

> B
EC > h s S 0

1. Npoowmo pe MPOoWTIo SLOAEEELG.

2. MpOowTo Ye MPOCWIO ACKNOELG TIPAENG OTNV
QVAAUON Kal EpUNVELD YEWPUOLKWY SeSOUEVWVY UE
xprion H/Y.

3. Xprong duvatotATtwy NG N-tang tou EKNA
(meploxég ouilntnoewy, blogging k.4.) yla dtaxuon
npooBetng MAnpodopiag, Stavoun UALKoU, entiluon
TIPORANUATWY KAl amopLwy K.ATL.

NAHPO®OPIAZ KAI ENIKOINQNIQN

v
rl'.lh‘ '

XPHZH TEXNOAOTIQN

[ @] &n &
Cherm e hy
> 8 v

Adaokalia: MapoucLdoelg PowerPoint
(avaptnuéveg otnv LotooeAiba Tou pabruatog
otnv  n-taén Ttou EKMA EVOWUATWVOUV
EKTIOLOEUTIKEG  PLVTEOTOLVIEG OXETIKOU HE  TIG
SLOAEEELG TiEpLEXOUEVOU).

21 Aoknoelg Mpaéng:

0 [opouaclaoelg PowerPoint yLa 10
dpovTioTnplakd HEPOC TwV  AOKNOEWV
Mpaéng (avaptnuéveg otnv LotooeAiba tou
pabnuatog otnv  n-tafn Ttou EKMA).
Evowpatwvouy EKTIOLOEUTLKEG
Bwrteotalvie¢ oxetikoU He TIC SLaAEEeLg
TIEPLEXOLEVOU.

2t

Xprion &€eldikeupévou AoyLlopikoU yla To

TIPOKTIKO UEPOC TWV 00K oewV (StatiBetat

HEOW TNC LoTOOEAS0G TOUu paBnpartog

otnV N-td€n tou EKNA).

Itnv Emwkowwvia pe toug doutntég: MNépav g
TIPOOWTIKNG emadng, XPAon Twv duvatotHTwyv
erukowwviag kat blogging tng n-taéng tou EKMA
(6taBeowudtnta 24/7) yuo emkowwvia, Stavoun
UALKOU, €MiAUGN amopLWV K.d.

OPTFANQZzH AIAAZKAAIAZ

(projecth = 1‘ .

rh<<® 8.

gAahas ~ A~
1 ' h ¢ h ‘B

X
o=
o B o

YA h ‘h '‘Ah Y«
L 1ih She’h
Ahrlr

rB
e
r<'nat

(0
1B>' h
> <
2 A
"0 X ¢

S8 w
i1 7 h " B " 1 h

v

C Rt -
n - 7 nvhs>"na"~

AlaAEEeLg 3 wpeG x 13 ERSopadeg

AoKNOELG IPAENG 1 wpeg x 13 EBSouadeg

Kat' oikov epyoacia —
niephapBavel tnv
TPOETOLHaGLA YLa TEALKN
aglohdynong (e€etaoelc).

7.5 wpeg x 13 EBSopadeg




U _ B S 0 Ch Yy ">

>s ' BCTsvw, _ 7| || sovoro MaBrpoatog 150 wpeg

AZIONOTHZH @OITHTQON | Ou douwtntég alohoyouvial otnv EAAnvikr yAwooa,

ferheroroat ety evd Yoo oAodamouc  doutntég €€ Eupwmng
m< - h BV <t 3 (Erasmus) umapyxet duvatotnta afloAdynong Kal
prh>T Lo e v, >T otnv AyyAuwn.

[ T <<h < n-"'<"+" X , , , , ,
B~ h A A s | O tehkog PBabuog Siapopdwvetar and  oepd
n- o<, [ o<t > o Sdokipactwy oL onoieg mephapBavouy:

NC ‘B " K B AN TRy , , , , ,
prsccon g a5 | [pomtEG  epyaoiec/ekBECEL METPAYHEVWY  ETL TwV
r<'arcs nvw_n ks QOKNOEWV TIPAENG HE Mocootd 50% emi Tou
ntEtArIhE W<t okows<< TeEAKOU Badpov.

B AN TA_h _h 7] Telkn ypamtn e€€taon emi tg Bewplag oto TéAog Tou
h v ¥ 1 ¢ h B h A ou ' ' ' ' )

N - . : v o 1°° eapnvou (kUpla) n/kol Katd Tov pAva

YentéuPBplo (emavaAnmrikn) e MoOoooto 50% el
ToU TeAkoU BaBuou. H Bepatoloyia mepthappavel
piypa epwtrioswv moAAAmANG ertAoyncg, cUVIOUNG
QTAvVTNoNG Kol EKTEVOUC OVATTUENG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

Mpotewvopevn BipAoypadia :

Introduction to Theoretical Geophysics, C. B. Officer, 2000

Principles of Geophysics, N. Sleep & K. Fujita, 2000

Whole Earth Geophysics, R. Lillie, 1998

Geophysical Theory, W. Menke & D. Abbott, 1998

Fundamentals of Geophysics, W. Lowrie , 1999

The Solid Earth, C. M. R. Fowler, 1998

Introduction to the physics of the Earth's interior, J. P. Poirier

Geodynamics: Application of Continuum Physics to Geophysics, D. Turcotte & G.

Schubert, 1982

1 Ewaywyn otn lrewduoikn, K. Nanalayog, B. Nanaldxoc, Exkdooelg Zritn, 2013.
Kwdwog Eudogou: 33093728
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1° EEAMHNO

rewduaotkn Kot Ielopoloyia

NEPIFPAMMA MAGHMATOZ
(1) TENIKA
EIXOAH | OETIKQN EMIZTHMQN
TMHMA | TEQAOTIAS KAI TEQMEPIBAAAONTOZ
EMINEAO ZMOYAQN | Metarmtuytakod
KQAIKOZ MAGHMATOSZ | I3-Y04 EZAMHNO ZMOYAQN | 1°

TITAOZ MAOGHMATOZ | MPOXQPHMENH ZEIZMOAOTIA
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

B - B~ 0~ U -~ Yot -t ,_'Q‘W‘

i - Sh ‘" sh _ = ‘ - d. P n ‘'h <wyve * : > EBAO:;,IPAEQIAIEE NIZTQTIKEX
-t _ _ Y V\hl' ">/\"W/>h"{/\|s_ .h ¢ B A" h > h 1t h MONAAEZX

hARs TR e 63 v shitncs _ - AIDASKAAIAZ

T . S A>T AR LA

Napaddosig/Sladé€elg ko Aokioslg MNpaéng. OL MIOTWTIKEG 4 6
LOVASEG OLITOVEHOVTOL EVLALLA YLl TO CUVOAO TOU LaOnpatog
J""“w‘_ts‘rs"wl h/\"s‘h‘_s’cp(z"’Jh/\_ 1 "1 h
T80 h, YA _h' hah< ot 6h onu o

TYNOZ MAGHMATOZ
-~ h
B N

¢ ¢
> ¢

FevikoU YmoBaBpou, Avamrtuéng As€lotitwyv

MNPOAMAITOYMENA MAOGHMATA:

Tumikd mpoarmnaltovpeva padrnuata 8ev  UTIAPXOULV,
OAAQ OL peTamTuXlakol GoLTNTEC AVOUEVETAL VO €XOUV
ETUTUXWG  OAOKANPWOEL  TPOMTUXLOKA  padnpata
rewloyiog, DOuokig kat Mabnpoatikwv otn ZXoAn
TPOEAEVONC  TOUG. MeyaAng  onuaociag Kol
OUVIOTWEVEG ElVal YVWOELG TIOU €XOUV amoktnBel and
ETULTUYN TOPAKOAOUBNGCN TIPOTITUXLOKWY HOONUATWY
Yewopoloyiog kat Fewduoiknc.

FNQ23A AIAAZKAANIAZ
Kot EEETAZEQN:

EAANviKA

TO MAGHMA MNPOz®MEPETAI ZE
OOITHTEZ ERASMUS

NAI otnv AyyAwkn

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata

J'M"J’h]"/\ h h > h o S h ¢ h h -~ B <w' >h h ¥ > h " > h ¥

¢ h h «<<c" <” B - T w A Yoty Yt h'hwY¢>g l A - Y o<¥Y ¢

1‘>j"‘<|5 _5’_5 _" J’h _'>h B

ﬂj‘rs":’h," _“ rl"‘W{“‘ _ A r N h ¢ _ A B‘“_K<B‘>h_
I T O e I T . S B L

ﬂIB’lJ’h"c-qK.) m‘B"W{,/\ © = T g y _"‘ rl".‘h‘ﬂ"” J'<h'

ﬂIB"<"_'¢' gL ) Lo " ho o rht DhEgoA B-V-K<E‘>h

To padbnua €xeL W okomo TtV e€olkelwaon TwWV GoLtNTWV Pe eEELOLKEUUEVEG OELOLONOYLKEG

£VVOLEG KOl OXETIKA B pata.

Me tnv emtuyxry oAokApwon tou podiuatog o/n pottnthic/tpLa:

1

M

Avoyvwpllel TIC OELOUIKEG

KalL TTpooSLopLTEL TG OELOULKEG TIOPOLETPOUG.

Meplypadel toug 51ddopouc TUTIOUC CELCHIKWY KUMATWY KoL TOV TPOTO TOU auUTd
Sladidovtal oTo E0WTEPLKO TNG MNC.

daoelg, enefepyaletal Kal avoAlUel oslopoypadnpato




1 Edapudlel pebodoug daopatiking aVAAUCNG ylol TOV UTIOAOYLOMO TNG CELOULKAC
POTINC KAl TNV amokplon edadwv oTNV LoXUPH CELOULKA Kivnon.
I EKTAEL TN OELOULKA ETUKWVOUVOTNTO HE XPNON OLTLOKPATIKWY Kol TILOOVOAOYLIKWY

HeEBOSWV.
T Xpnowormolel e€elbikeupéva OeLOPOAOYLKA AOYLOMLKA KOl OUULETEXEL O OMASEC

£peuvac.
Fevikég Ikavotnteg
rh>i ha”A_h oo o IEAU S W Shoa' v -~ -t W o
[h R ">h prT<c_>h_ T geht T hs’ T EARhK KT i = h  w
B/\hy"_"'z h Ah < ¢ h* 'lAB.{ h > > ¢ h* 1 h B w
< Y Y LAY > B s o -lujh > ! _ 1 h B > I < _'_h
_EL AT ST LA 181 h > 7 e L I h <4
J”" h >~ " T B AW B Ch_h .n"4u'v ¢ v A, A" S *5C "8 T h 1TiBB
r @ h -~ h B A ¢ h=* [ h « > ¢~ h B fw>h _ h
B_ AT > B 1 h > h w ¢ ¢ _ ¢ " ¢ h h _"l\‘ _
g>hy4 t " B 1 h h J’ ¥ h 1 _' B < B LB > 1 >t
n-'h rhe " gw T B i h << A X X
n"+4h>>h ettt ST AN C << X
Jh h i 1 AW L, A BB AT XXOD
I Alevépyela epyaclwv o€ aTOULKO Kal opadIko eminedo
I Katavonon e€eldikeupévwy BeUATWY OELOHOAOYLKNC EPEUVAG
1 Xpnon Aoylopikwyv mou oxetilovtal pe Tn Bepatoloyia Tou pabnpatog
I YmoAoylopog o€loOAOYIKWY TIAPAUETPWY UE avaAuon Sedouévwy
9 Extipnon kot epunveia anmoteAecpdtwy cUyxpovwy pLeBOdwv oelopoloyiag
1 Zuykpitikn kat cuvduaotikiy edappoyn pebodoloylwv
1 A&loAdynon kowwvikd gvaicBntwv mAnpodoplwv (Onwg n ekTiPnon TG CELOULKAG

ETUKLVEUVOTNTAG KAL TOU OELOPLKOU KvdUVoUu) Kat Sloxeiplon auvtwy
1 Edappoyn ¢ oswopoloyiag o emxelpnolako miaiolo

(3) NEPIEXOMENO MAGHMATOZ

A. Oswpntikf Katdption (rapaddosig/ Staléeic).

Oswpio EAOTIKOTNTOG - ZELGULKA KULOTOL
MeAétn NG Bewplog TwWV EAACTIKWYV KUUATWY, QVAAUCH TWV EVVOLWV TAONG-
napapopdwong kabwg kat tng e€lowonc kivnong kat cuyxpoveg epapUOYEG O LoXUPOUG
oglopoUC.

KOporta xwpou - aktvikn Bswpia
Mepypadrn 61Ad00NG TWV OCEICUIKWY KUUATWY KOL ELOAYWYH OE E€VVOLEC OMwG N
andéoBeon kot Sloomopd AUTWVY, KABWG KoL TNG EMISPACHG TOUC OTNV ATELKOVION
OELOUWV O€ SLoPOPETIKA TEKTOVLKA TiepLBAAAOVTA.

Aiktua Kal Eppnveia oEloHoypAUpOTOC
Baolkég apxeg oxedlaopoU oslopoloylkwy  Slktiwv. Avayvwplon ¢GAcEwvV  Tou
TPOEPXOVTAL Ao QaVAKAAON-OLAOAA0N OEIOUIKWY KUHATWY, TEXVIKEG TPOCSLOPLOOU
UTTOKEVTPOU KaL ELCOYWYN 0TNV €vvola TG FEVIKEUEVNG AVTLOTPODNC.

MNpocdLoplopdg Soung tng Mg
MpoadLoplopog TG Soung tng Mg amd TNV avayvwpeLon CELOULKWY POAOEWV OE OELOULKEG
kotaypadeg, €0aywyr OTNV QVIXVELCN OKTWWV, HE TAUTOXPOVN EPUNVEID TwV
OMOTEAEOUATWY QUTWV KoL oUVSECK TOUG HE TN XNULIKA cloTaon, YEWAOYIKY Soun Kat
TEKTOVIKO TIEPLBAAAOV.

KatdAoyol ceElopwv
Ei6Nn kataAoywv celopwv (Mopapetplkol meplypadikol). Tkomodg xpriong Kataloyou (Ty.
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1° EEAMHNO lewduoikn Kat 2elopoloyia

EKTIUNON OELOPLKAG ETUKLVOUVOTNTAG, UEAETN OELOULKAG OoKoAouBiag, peAETn evepyoUl
PAYHOTOC, MLKPOLWVIK HEAETN eupUTEPNG TIEPLOXNG HIag TOANG n g Béong
evOLAPEPOVTOG, PUEAETN OELOWULKOTNTACG, OELOULKI TOUOYPAdLO, OELOUOTEKTOVLKY UEAETN,
MEAETN Kvnoswv MAaKwV). Mepypadn Sdedopévwy KATAAOYwY, XPOVIKOU OLOOTAUATOC
KoL mapaBupou peyEBoUG, MANPOTNTA KATAAOYWV.

Zewopkn Mnyn
Ixeblaopog, katackeun kat edappoyn odidtpwv. Qaopatik avaAlucn, UTOAOYLOMOG
OELOMIKAG POTING. ZUVAPTNON OELOWLIKAG TTNYAG, TPOToL SLappnéng.

ZELOMLKNA EMLKLVOUVOTHTO
AvoAuTik) Teplypadr] BOOKWY OPLORWY, NToL OELOMLKNA emklvéuvotnta, kivéuvog,
TpwToTNTA Kot Stakwvduvevopevn afia kol mw¢ cuvdéovtal petafy toug. Mepypadn
Baolkwv peBOSwY eKTiUNONG CELOULKAC ETUKVEUVOTNTAG (MLOOVOAOYIKA/OULTIOKPATLKA).
Avaluon Bewplag oKpaiwv TIHWV KOl NUL-OTOTIOTIKAG MEBOSOU EKTIUNONG OELOULKAG
erukwvduvotntag. Neplypacdr tou Aoylopikou R-CRISIS yia tnv mBavoAoyikr) eKTipnon
OELOMIKAG ETUKVOUVOTNTAG PE XPHION NHL-OTATLOTIKNG LeBdSou.

Texvikr oglopoloyia
AvaAuon emtayxuvoloypadnuAtwy. YTOAOYLOUOC UEYIOTWY Kol GACUATIKWY £60PLKWY
TAPOUETPpWY. EkTipnon amokplong edadwv otnv oXUpPn OELOWUKN Kivnon. Emidpaon
TOTUKWVY ouvOnkwv. Ztoxol, MNeplexopevo kat MeBodoloyieg ekmovnong Mikpolwvikwy
MEAETWV.

‘EyKalpn poeLdomnoinon oELGUWV
Baolkég apyxeg, pEBodoL UETPNONG XPOVOU Kal TAATOUG TMPWTNG omokAlong, UébBodol
METPNONG HEYEBOUC ATO TPWTEG OUMOKALOELG, TILOOVOAOYLIKOG EVTIOTILOUOC UTIOKEVTPOU,
oxéoelg amooPeong, HEBodoL £vog otabuol (on-site), ETIXEPNOLOKA OCUGCTHUOTO
€yKkalpng npoetdomnoinong oELoUWV.

B. Aoknoelg mpagng: AvaAucn CELOUOAOYIKWY SES80UEVWVY PE oUyXpova AOYLOMLKA Kol
EPMUNVELN ATIOTEAECUATWV.

T Avayvwplon oceopikwv GACEWV OO OELCUOUG KATAYEYPOAUUEVOUG OE SLOPOPETIKES
OnmooTAoEsLC (Tomikol, meplbepelakng KALpaKac, TNAEoELoUOL).

I Awddo0n OEOUIKWY OKTWVWV OTO ECWTEPLKO TNG NC.

1 Z0vtagn kat emefepyacio KATAAOYOU CELOUWV HLAG TTEPLOXNG.

I  YmoAoylopog HEYLOTWY QVOUEVOUEVWY TWWV €dadLKAC emTdyuvong, toxlTNTag Ko
HETATOMLONG yLla Ttepiodo emavainyng 475 kat 950 €1n.

I Npocdloplopde amokplong embavelakwy edadlkwy CXNUATIOHWY HE XPNon TNng
pneBodou Oaopatikol Adyou Opildvtiag tpog Katakopudn ocuviotwoa.

9 ‘Eykaipn mposldomnoinon oelopwy e To AoyLopLko PRESTo.

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMOZ MAPAAOZHZ | 1. MpOowWTO e TPOCWTIO SLOAEEELG.
[ s e

EST N LE ) NpOowno pe MPdowmo aoKAOELS IPAENG oTnV
ovAaAuon Kal EpUnVeio 0ELOUOAOYIKWY SESOUEVWY UE
xenon H/Y.

3. Xprong duvatotATwy NG N-tang tou EKNA
(meploxég ouilntnoewy, blogging k.4.) yla Staxuon

npooBetnc mAnpodopiag, dStavoun VALKoU, emtiluon




TIPOPBANUATWY KOL QTOPLWYV K.ATL

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
v’ [ P dn @

n"'h> _ " rher e hcy
> B ¥

Adaokalia: MapoucLdoeLg PowerPoint
(avaptnuéveg otnv LotooeAiba Tou paBRpaTog
otnv  n-tafn tou EKMNA - evowpatwvouv
EKTIOLOEUTIKEG  BLVTEOTALVIEG OYETIKOU ME TLIG
SLaAEEELG TiepLEXOUEVOU).

Ztig Aoknoeig NMpaéng:

0 Mapouctdoelg PowerPoint yua 1O
dpovTioTnplakd HEPOC Twv Aoknoewv Mpaéng
(avaptnuéveg otnv LoTtooeAiSa Tou pabnpatog
otnv  n-taén tou EKMNA). Evowpotwvouv
EKTIOLOEUTIKEG  BLVTEOTALVIEC OXETIKOU HE TIG
SLOAEEELG TIEpLEXOEVOU.

2N

0 Xpnon efelSlkeupévou  AoylOULKOU  yla  TO
TIPOKTLKO HEPOC TWV aoKNoewV (SlatiBetal péow
NG LOTOOEALS O TOU HaBrHaTog 0TNV N-TAEN Tou
EKMNA).

Itnv Emwkkowwvia pe toug dountég: Mepav tng
TMPOOWTIKNG €madng, xpnon Twv SuvoToTHTwV
eTuKowwviag kot blogging tng n-taéng tou EKMA
(6laBeoipdtnTa 24/7) ya emikowwvia, Stovoun
UALKOU, €TIALGN ATIOPLWV K.QL.

OPIrANQZzH AIAAZKAAIAZ
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Alalé€elg

3 wpeC x 13 ERSonadeg

AoKNOELG TIPAENC

1 wpeg x 13 EBSouadeg

Kat’ olkov epyaocia —
nieptAapfdvel tnv
T(POETOLUOOLA VLA TEALKN)
alohdynong (e€etdoelc).

7.5 wpecx 13 ERSouadeg

ZUvoho Mabnuatog 150 wpeg
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IB"J'h) 1 “hyg v ¢

AN
=

A T

<

A - D '
-v -
- >
~
=

\"
>
®

=
<

- >
=

>

|

S T® ST"SzS® TS 3

< >
<
g -
=
®
>
>

Ou dowtntég aflohoyouvtal otnv EAANVIKA yAwooa,
eVw ylo oAAodamolg doutntég €€ Eupwmng
(Erasmus) umapyel duvatotnta afloAdynong Kot
otnv AyyAwn.

TeEAKOC  Babuog  Slapopdwvetat
SokLuoolwy oL omoieg mepthapBavouv:

0 ano  oelpd

0 Tpamtég epyaoieg/ekBEoelg Mempoypévwy el
TWV AOKAOEWV TIPAENG UE TTOO0OTO 50% £TTi TOU
teAkoU Babuou.

0 Telkn ypamtn e€étaon emni tng Bewploag oto
Téhog tou 1% e€aunvou (kUpLa) f/koL KOt Tov
unva ZemtéuBplo (emavaAnmriky) e MOOOOTO
50% emni tou teEAoU PBabuol. H Bepatoloyia
nepAOUBAvVEL piypo €pWTACEWV TOAAATANG
erAoyng, oUVIOUNG OMAVTNONG KOL EKTEVOUG
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1° EEAMHNO lewduoikn Kat 2elopoloyia

‘ avamntuéng.

(5) ZYNIZTQMENH-BIBAIOTPADIA

Npotewvopevn BiBAoypadia :

Aki, K. & Richards, P.G., 2002. Quantitative Seismology, 2nd edition, University Science
Books, Sausalito, CA.

Cerveny, V., 2001. Seismic Ray Theory, Seismic Ray Theory. Cambridge University Press.
ISBN: 9780521366717

Gasparini, P., Manfredi, G., Zschau, J., 2007. Earthquake early warning systems, Earthquake
Early Warning Systems. Springer Berlin Heidelberg, Berlin, Heidelberg. ISBN:
9783540722403

Havskov, J., Alguacil, G., 2015. Instrumentation in earthquake seismology, Instrumentation
in  Earthquake Seismology. Springer International Publishing, Cham. ISBN:
9783319213149

Lay, T. Wallace, T., 1995. Modern Global Seismology, Academic Press, p. 521. eBook ISBN:
9780080536712

B. K. Mamalaxog, I.®. Kapakaiong, M. M. Xatindnuntpiou, Elcaywyr otn Zewopoloyia,
[Kwd. EYAO=03: 11254]

A. ToeAéving, Mevikn Zelopoloyia Topog A, [Kwd. EYAO=03: 59395397]

A. ToeAéving, Mevikn Zelopoloyia Topog B, [Kwd. EYAO=03: 77118155]




NEPIFPAMMA MAOGHMATOZ

(1) FENIKA

IXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metarmtuytakod

KQAIKOZ MAOGHMATOZ | Iz-Y05 ‘ EZEAMHNO ZMOYAQN | 1o

TITAOZ MAGHMATOZ | EQDAPMOZIMENH FrEQ®YZIKH :TH FrEQAOrNIA

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

C K N - v St . o Sw

_T . shftsh oY S 9. ® plhcwvs ' ¥ EBAO:;"P’:?A'EE NIZTQTIKES
A > AR LB h =Y Aw>YA h° MONAAEZ

nah ThL s 0w shitncs | AIDAZKAAIAZ

T . S A>T AR LA
Napadooeig/Slalé€eg, Aoknoelg Mpaéng Kot  ACKNOELG
Ynaifpou. OL MOTWTIKEG LOVASEG QMOVELOVTAL EViAia yla TO 4 6
oUVOAO TOU Hadruatog
J”"“W‘_Ls‘rs"wl h/\"rs‘h‘_s’cp(E"’Jh/\_" 1 "1 h
Tt hL,YA_h' hAh< USSR Y 4pOd
TYNOZ MAGHMATOZ , , , , ,
ssat € -~jnc -~ 5 levikou unoBadpou, ELGIKELONG YEVIKWY YVWOEWYV,
B4 e T AT Avdtuénc As€lothTwy
L8 v"' T

MPOAMAITOYMENA MAGHMATA:

FNQZZA AIAAZKAAIAZ

ko ESETAZEQN: | EMANVIKI

TO MAGHMA NPOz®MEPETAI ZE

®OITHTES ERASMUS | VA TNV AyvAwn

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/????????
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Mabnolaka Anorehsouata

J’E"J’h,“/\_h _h >h ' >t hC¢h h"’_B<W‘>h_h _“‘ > h ">h_"

?h_h<< <~ R B~ ' T w "\ - R ‘h h“’C_" Ty A ¥ ‘h_,""l'q;z' oW > 6|

-l‘>j“‘<|s‘_rs’_ts 7 J‘h’h’_'>h B

ﬂIs"J’h," _"‘ rl“‘wl" _+ A rh o t'h ¢ _ A B“’_u<|s‘>h_
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1'[]' 17 h v ¢ J']K Y _ B. rl' fTWYL L, A CA T AS ny h VU,L) Vrl‘ rhT R CQ

1'[]' <' - 'C'I 5{'1'. ° Jj’h,". rh"“h(‘_/\ B“’_u<u‘>h

Me tnv emtuyn 07\0K)\r]pw0r] Tou padnuotog o pottntic/tpla Ba sivat tkavog/n va:

1) OpileL tov KataAAnAo TPOTO MPOCEYYLONG EVOG YEWAOYLKOU TIPOBARUATOG ME Th
cuvelodopd TG yeWPUGOLKAG EMLOTAING, EEKLVIVTOG OITO TNV KATAVONoh Tou
YEWAOYLKOU TtpoBARpHATOC.

2) Avayvwpilel kot Stakpivel TG Stadopetikeg peBodoug unedadikrg yewpuotkAg
£€PEUVOLG TIOU XPNOLOTIOLOUVTOL OTNV ENIAUGH £PAPHOCUEVWV YEWAOYLKWV

OgpdatTwv.

3) Avadépel tov 0p006 kot acdaln tpomo APNG twv yewduoikwv Se5o0HEVwv.

4) YMAOTOLEL TTOLOTLKEG KOLL TTOOOTLKEG SLadLlkaoieg emegepyaoiag yewduoikwv
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1° EEAMHNO

lewduoikn Kat 2elopoloyia

5)

6)

7)

8)

9)

10) Anodaoilel ko MPOTEIVEL Lot OAOKANPWHEVN HEAETN EMIAUONG YEWAOYLKWV

Sedopévwv.

IxebLalel tn yewduokn €peuva Kat EMAEYEL TRV KATtAAAnAn pebodoloyia
Slepelivnong.

Zuoyetilel Kat cuvSUATEL YEWAOYLKA pe YEWDUOLKA SeSopEva.

MpoPBAEneL Ko avTLLeTWTi{eL mBava npofAfpota Katd th Stadkaoio AfYng
YEWDUOLKWV HETPHOEWV.

Kpivel tnv moldtnta twv dsdopévwy unaibpou.

Eppunvelel Kot afloAoyel cuvduaoTika YEWDUOLKA Kal YEWAOYLKA Sedopéval.

npoBAnuATWVY pe edapoyr] YEWDHUOLKWY TEXVLKWV.

Fevikég Ikavotnteg

[h>jh/\"/\_hl \",' _ : JB/\'?WI ‘?h/\'_'_sl “" - T w T OB

[h R ' >h o ptT<_>h_ Y fehtg TChs” hT Ctths Ak hTUY theS Y <h T h o woh
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I Epyaocia o diemiotnuovikd eptBaiiov.

T Ikavotnta epappoyng yWWwoswv otnv emiAucn mpoBAnUATwWY.

T Avalntnon, avaluon kot ovvBeon &edopévwv Kal TAnpodoplwy, HE TN XPNon
AMAPALTNTWY TEXVOAOYLWV.

T Ikavotnteg xpriong TME.

T AfYn anoddocewv.

(3) NEPIEXOMENO MAGHMATOZ

A. OswpnTtikA Katdption (tapadoosig/ SLalé€erc)

OL MapoucLAcELS Tou pabniuatog mepthapfdavouy Ty avantuén twv akoAoubwv Bepatikwy
neblwv:

I PoAog kat cupPoAn tn¢ Nrewduotkng Emotipng otn yewAoyia Kot To
vewneptBaArlov. Napouciaon yewAoylkwy Bepdtwy ota omola n yewduotkn pmopel
va ocuvelodépel otn Slepelivnor) Toug.

I Suoxéton YEWAOYIKWY OXNUATIOUWV/IBLOTATWY UE TIC HeTpnOeiosg puoLKEG
TIOPOUETPOUC ETTIL TWV BAPUTIKWY, YEWHUAYVNTIKWY, YEWNAEKTPOUAYVNTIKWY,
VEWNAEKTPLKWYV KAl YEWOELOULKWY Slookomioewy. MNapadsiypata kot avaluon tou
TPOMoU Kat Tou Babpou Stadopomoinong Twv HETPOUUEVWY GUOLKWY TTAPAUETPWVY
HE BAoN TA XOPAKTNPLOTIKA TwV AlBoAoylwv. TpOToL HETPNONG TWV GUCLKWV
TIOLPOUETP WV TIETPWHATWY VL0 YEWAOYLKA BoBOVOUNON TWV ATTOTEAECUATWV.

9  Emoyn tng yewduokng pebodou/texvikng: ApxEG Kat Baotkol meploplopol Twv




ETMUUEPOUC TEXVIKWV. XAPAKTNPLOTIKEG eEPaployES Kal mapadeiypata, e Eudacn
otn Slepelivnon Kal emiAUoN YEWAOYIKWV/YEWTEPLBAAAOVTLKWV EPWTNUATWV.

T AN vyewduowwv petpioswv: Napouciaon YewdUOIKWY EMLOTNLOVIKWY
ouokevwv. Mapouciaon kat avaiuon tng dtadikaaoiag emt yia tn cuUAAOYNG
VEWPUOLIKWY LETPAOEWV yLlo TIOLOTIKA Sedopéva (Un ‘Bopupwdn’), avahoya pe thv
£TUAEYELOQ TEXVLKI KOL TOU OTOXOU o€ Wio meploxr HeAéTne. Métpa aodalsiag,
mapouciacn Kot TPOMOoL AVTLUETWIILONG TIPOPRANUATWY.

1 Enegepyaocia, aloAdynon kal mapoucioon YewWhUCIKWY AMOTEAECUATWY HE BAon
TO €KAOTOTE YEWAOYLKO TPOPBANUa. TpomoL eAEyXou TNG MOLOTNTAS TwV SeS0UEVWVY
unaiBpou Kat anopuyn EVOWUATWONG TIPORANUATIKWY SES0UEVWVY.

I Mapouciaon epapuooUEVWV YEWPUOLKWY EPEUVWV KOL LEAETWY, aVAAUOH Kall
a&loAdynon Tou TPOTOU TPOCEYYLONG, TAPOUCLACNC TWV MPOBANUATWY KATA TN
ouM\oyn, ene€epyaania - afloAdynon - mapouciaon Twv SeSopéVwy Kal TwY
OTTOTEAECUATWV.

1 Napadelypota cuvdUAOTIKAG KOL CUYKPLTLKAG Edapoyr ¢ MOAATIAWY YEWDUGLKWV
TEXVLKWV. ZUVBUAOTLKN YEWAOYLKN/YewTEepBAAAOVTIKA TIPOCEYYLON Kal afloAdynon
TWV SLPOPETIKWVY PUOLKWV TTAPAUETPWY, YLa TNV SLEPEUVNON KAl avASELEN TNG
unedadikng Soung.

B. AGKNOELG TPAENG
1 Enegepyacia kot epunveia yewduowwv Sebopévwv Le Xprnon eEelSIKEUUEVWV
AOYLOULKWV.
1 Z2uvbuaotik aflohdynon He yewAoykd Sedopéva Kal cUVTaEn ETLOTNHOVIKWY
SLaTPLPWV KaL TEXVIKWVY EKBECEWV.

. AoKnoEeLg urtaliBpou

I Efowkeiwon pe 10 popnTod EMOTNUOVLKO-YEWDHUGCLKO EEOTALOUO.
1 Metpnoelg nediou oe emiheypéveg B£oelc yewAoykol evdladEpovtoc.

(4) AIAAKTIKEZ kow MAGHZIAKEZ MEGOAOI - ASIONOTHEH

TPOMNOZ NAPAAOZHZ
[ 7 . mw -

i 1. Npéowno He MPOOWTO SLAAEEELG.
B C h > 4 qg<‘

2. Aoknoelg enefepyaciag Ssdopévwv pe xprion H/Y.

3. Xpriong duvatotitwy TnG N-td¢ng tov EKNA
(reploxég oulntnoswy, blogging k.d.) yia dtayxuon
npocBstng mAnpodopiag, Stavoun UALKoU,
eniluon MPOoBANUATWY KoL ATTOPLWV K.ATL.

XPHZH TEXNOAOTION | 3t AwSaockoAia: Mapouoldoelg PowerPoint

MAHPO®OPIAZ KAI EMIKOINQNION (avaptnuéveg otnv LotooeAida Tou paBrpaTog
R ‘U_ C ;I Al r?’qu_cph > otnv  n-té§n tou EKMNA - evowpatwvouv
> 7 EKTIALOEUTIKEG  BLVTEOTALVIEG OYETIKOU ME  TIC

SLAAEEELG TIEPLEXOEVOU).

Itig Aoknoelg NMpaéng: Mapouoidoslg PowerPoint yia
TO PpovTLoTNPLAKO HEPOG TwV AckAoswv Mpa&ng
(avaptnuéveg otnv lotooeAida Tou HaBRpaATOq
otnv  n-tafn tou EKMA). Evowpatwvouv
EKTIOLOEUTIKEG  PBLVTEOTALVIEC OXETIKOU HE TIC
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1° EEAMHNO

lewduoikn Kat 2elopoloyia

OLOAEEELG TIEPLEXOUEVOU.

Itnv Emwkkowwvia pe toug dountég: Mépav tng
TMPOOWTIKNG €madng, Xpnon tTwv SuvaToTHTwvV
erukowwviag kat blogging tng n-t@éng tou EKMA
(6laBeopuodtnta 24/7) yla emkowwvia, Slavoun
UALKOU, €TAUGCN ATIOPLWV K.Q.

OPIFANQZH AIAAZKAAIAZ ©h o 10 0 & vt n-" !
[¥ " ta A, YA _h" hAh < n _ i Qvh>" A~
Swtovoy Y L1 h > Chec’h @ <
n'h<wvs‘lz 18> AR *h . ' '

b . Pt s < Alahegerg 3 wpeg x 13 EBSopadeg
i ti<tvih,h 3 s A

Of T Tt w_ "t 0% <" A S AgkAoELg TPAENG 1 wpeg x 13 ERSouddeg
n’:h s’ prheh ot

gl € WA e B ¢ Y| Kot oikov epyacia /

(project = -, 1t Rt h ' 7.5 e x 13 EBSOAS
[he<t 6. ATGCn 105t~ - rtposrlomaotavtarnv .5 wpeg x Bdouddeg
afloAoynon

B/\h}’h,“/\_h‘ Yo _'KI

$*h ©h*s >hcr > thenr g yjvoho MabBruatog 150 wpeg
~ _'BI S 0 ﬁ‘h{w_{"li",

> ' BCTSW, _~ .

AZIOAOTHZH OOITHTQN | H Stadikacia afloAoynong die€ayetal ota eAANVIKA N
e S TN Gt apyAkd (vl Touc aAAoSamoUc GortnTEC A TOUC
m< - o BV T < + 5 | dotntég TOU mpoypdppato¢ Erasmus). O TteAKOC
non >; ’ S . 1. > 7 BaBuog tou pabrpatog Baociletal oe efetdoelg mou
IB' :i N s nn <_ . z neplappavouv mpodoplkn Tapouciaon Kal yparth
nco<. [ Yi <" >hh ]| epyacio og Bépa TOU TPOTEIVOUV OL EKTIALOEVUTEG OE
N € ‘>*_‘: . KI ) B AN “h' h.zz ouvepyooiot PE TOUC EKMALSEUOUEVOUC KOL HE TNV
? <t A S nvw K akOAouBn auotnpotnTa:
n">'ns hy w<c< K w< <
A Ch o 1 Npodopwi napouvciaon R ypamtn
hoye - IR Sht khoa g€€taon (50% tou teAkoL Badpov)

h - _ ~ ~ _ W ) (0]
1 Aoknosig mpagng (50% tou teAkou
Babuou)

(5) ZYNIZTQMENH BIBAIOTPADIA

-Mpotewvopevn BiBAoypadia :

Toehéving, I-A., kat MapaokevomnouAog, M., Epapuoouévn Nrewduaotkn.

Fairhead J.D., 2015. Advances in Gravity and Magnetic Processing and Interpretation. EAGE
Publications, The Netherlands, 338p. ISBN 978-94-6282-175-0

Hinze, W.J., Von Frese, R.R., Saad, A.H., 2013. Gravity and Magnetic Exploration, Cambridge
University Press.

Milsom J. & Eriksen A., 2011. Field Geophysics, Vol. 36, Wiley - John Wiley & Sons, 287p.
ISBN: 978-0-470-74984-5

Reynolds, J, M., 2011. An Introduction to Applied and Environmental Geophysics, 2nd
Edition, ISBN: 978-0-471-48535-3.

Long L.T. & Kaufmann R.D., 2013. Acquisition and Analysis of Terrestrial Gravity Data.
Cambridge University Press, 169p. ISBN: 978-1-107-02413-7

-Zuvadn EMOTNHOVLKA TIEPLOSIKAL:
Journal of Applied Geophysics, Online ISSN: 1879-1859, Print ISSN: 0926-9851, Elsevier




Pure and Applied Geophysics, Online ISSN: 1420-9136, Print ISSN: 0033-4553, Springer
Acta Geophysica, Online ISSN: 1895-7455, Springer
Interpretation, Online ISSN: 2324-8866, SEG
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NEPIFPAMMA MAOGHMATOZ

(1) TENIKA
EIXOAH | OETIKQN EMIZTHMQN
TMHMA | TEQAOTIAS KAI TEQMEPIBAAAONTOZ
EMINEAO ZMOYAQN | Metarmtuytakod
KQAIKOZ MAGHMATOZ | 3-E06 EZAMHNO 2ZMOYAQN | 2°

TITAOZ MAGHMATOZ | ZEIZMOTEKTONIKH
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
B - B~ 0~ U -~ Yot -t ,_'Q‘W‘
i - Sh ‘" sh _ = ‘ - d. P p' h <«<wve ! : > EBAO:;,IPAEQIAIEE NIZTQTIKEX
T et Sw o >T AR o T T AMS X T MONAAEZ
hARs TR e 63 shinte - AIDAZKAAIAZ
T . S A>T AR LA
Napaddosig/Sladé€elg ko Aokioslg MNpaéng. OL MIOTWTIKEG 5 75
LOVASECG OLITOVEHOVTOL EVLALLA YLOL TO CUVOAO TOU LaOrjuatog ’
J""“w‘_ts‘rs"wl h/\"s‘h‘_s’cp(z"’Jh/\_ 1 " 1 h
Tt R, YA _h' hah< g onou ®
TYNOZ MAGHMATOZ , , , ,
ssat e --jnc -~ 5 Ebikeuong, Edkou YrnoBdBpou, Avamtuéng
L A LEAS S - AeEloTNTWY
18 Vv Y

MNPOAMAITOYMENA MAOGHMATA:

Tumikd mpoarmnaltovpeva padrnuata 8ev  UTIAPXOULV,
OAAQ OL peTamTuXlakol GoLTNTEC AVOUEVETAL VO €XOUV
ETUTUXWG  OAOKANPWOEL  TPOMTUXLOKA  padnpata
Frewloyiog, DOuokig kat Mabnpoatikwv otn  ZXoAR
TPOEAEVONC  TOUG. MeyaAng  onuaociag Kol
OUVIOTWEVEG ElVal YVWOELG TIOU €XOUV amoktnBel and
ETULTUYN TOPAKOAOUBNGCN TIPOTITUXLOKWY HOONUATWY
Yewopoloyiog kat Fewduoiknc.

FNQ23A AIAAZKAANIAZ
Kot EEETAZEQN:

EAANviKA

TO MAGHMA MNPOz®MEPETAI ZE
OOITHTEZ ERASMUS

NAI otnv AyyAwkn

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata

J’u";’h,"/\_h' _h > h ¢ ' h¢h h“'_rs<w‘>h h _"‘ >h‘">h_“
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-l‘>j"<|5‘_|s _ 8 _" J’h i} _ > h B
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JOTCUUALLA T oML T ST g AL h S s
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ﬂj’rs"<"_'¢‘ 7S B N 110 7 h " rh *'h ¢ _ A B'“_K<rs‘>h

To paBnuo £xel

Me tnv emtuxfy oAokAfpwon tou podiuatog o/n pottntic/tpLa:

1
MEAETNG
1

w¢ okomd TNV efolkeiwon Twv dortntwv pe edapUOYEG NG
OELOMOTEKTOVLKN G AVAAUONG KAl EpUnVeLag.
Avayvwpilel kal meplypAdEL TO OELOUOTEKTOVIKA XOPOKTNPLOTIKA HLAG TIEPLOXNG

Katnyoplomolei toug Lddopoug TUMOUG UNXOVIOUWY YEVESNC Kol Ttpoodlopilel To
eVTaTIKO Teblo pag meploxng HeAETNG




Mapaptnuo A9 Meplypappata

1 AvoAUet ocslopoloylkd  Sedopéva,  KATOOKEUAZEL  KATOAOYOUG — OELOULKWY
TIOLPOUETP WY, KOl OTIELKOVIEL T ATIOTEAEGLOTO O XAPTEG Kol Slaypapporto

1 Z2uvbudlel ta SlaBéolpua oslOHOAOYIKA KOl TEKTOVIKA SeSopéva Kol umoAoyllel Tn
HEeTOPOPA TACEWV ATO LOXUPOUC OELOUOUG OE YELTOVIKA pryLoTa

1 Afloloyel ta anoteAéopota KoL Ta CUYKPIVEL PUe HEAETEC TToU €xouv SnuoaoteuBel og
S1eBvn EMLOTNUOVIKA TIEPLOSIKA

Fevikég IkavoTnTEg

[h>jh/\“/\_h - L _‘ I B AY Cw 'Ch/\'_'_s - - w T oB ¢t
J’h’h’_'>h n"<_>h_". ¢ h* 'h’h_"rs/\_h' hR“’<",‘,I|') T B -
B Ahy™" _ Yy h AR < © o ¢ h - 1 - B 4 h > ¢ h* 1 h , B w
BN D S s ” L EQh > _ £ h, Y8 ¢t h
_E L AT <Y LA L sdoh > _ Y & ¢t T I h <4
J”“‘h’>"1" T B AWE ¢h_h‘ rl'{u v [ A A" S > B~ hi1 18 <>
8 O h -~ h B A ¢ h* B h « >« 2 h . B w > h _ h

B _ s 3 'h h w ¢ ¢ _ ¢ ¢ h h _ Y ¢ _
g>hy4 t ¢ s " 1 h h J’ ¥ h 1 _ ' B < B B > 1 >
I‘[ © 4y h h A~ LB AW | X X

n 1 h > h T B L " - _ ''SY A" ¢ w< < 8 . X
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I Alevépyela epyaclwv o€ OTOULKO Kol opadIKo eminedo

T Koatavonon e€eldikeupuévwv BEATWY OELCUOTEKTOVLKAG EPEUVAG

T Xpnon edikwv Aoylopikwy mou oxetilovtal pe Tn Bepatoloyia Tou pobnpatog

I  AvdAuon oslopoAOYLKWVY KOL TEKTOVIKWY SES0UEVWV

1  Extipnon kot epunveia amoteAeopaTwy

(3) NEPIEXOMENO MAGHMATOZ

A. OswpnTtikh katdption (mapadooeis/ Slalégeig).

Eltcaywyr): Fevikég apXEg
JEIOUIKA pryMOTa, €VEPYOC TEKTOVIKA, TapApopdwon, LOToPLKA Kol gvopyavn
OELOULKOTNTO, OELOUIKEG TIAPAMETPOL, KOTAAOYOL OELOUWV, UNXAVIOUOG YEVEDNC,
OELOLOTEKTOVLKOL XAPTEG.

AVAAUOT CELOLKWV TTOLPOUETPWV
Mé£BoboL TPocSLOPLOOU  UTIOKEVTPOU, €KTIUNON Kal eAaxlotomoinon opaApdtwy.
lpadikég ueBodoi, uEBodog moOAwong kivnong UAwoU  onueiou, uéBodot
omoBompofoAng, euBU kot avtiotpodo TPOPBANUA  TPOCSLOPLOHOU  ECTLAKWV
mapapETpwy. MéBobdol emavanpoodloplool UTIOKEVTPOU.

MnxaviIopaG yéveong
MeBoboMoyieg TpocSLoplopol UNXAVLIOHOU YEVECNG CELCUWV.

XwpOoXPOVIKA OVAAUGH CELGULKWY 0LKOAOUOLWV
XWPLKN KOTOVOUN OELOULKWY OKOAOUBLWY, CUCXETION HE EVEPYEC TEKTOVIKEC OOUEC,
T(POCSLOPLOOG YEWUETPLAG OELGHOYEVWY SOUWVY, XPOVIKEG HeTABOAEC, VOO Gutenberg-
Richter, xwpoxpovikn petaBoAn b.

MNpoobdLoplopog nediov TAcEWV
Tavuotg taong. MéEBodoL TPoodloplopol Tou TEeSIOU TEKTOVIKWY TACEWV UECW
QVTLOTPOdIC LNXAVIOUWYV YEVECNC.

MetapoAn tacswv Coulomb
Kpttrpto Coulomb, tacelg Coulomb, cuoxEtion He TN XWPOXPOVLKH KATAVOUN CELOUWV.

Xaptoypddnon-aneLKOVION GELOLOTEKTOVLKWY OTOLXELWV KOl EPUNVELN AUTWV
MNapadelypata YopakTnpLoTIKwy epappoywv and tn BLBAoypadia
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B. Aoknoelg npa&ng: AvaAuon GELCHOAOYIKWV SESOUEVWV ME oUYXPOVA AOYLOHMLKA KOl
EPMUNVELN ATOTEAECUATWV.

1 Mpocdloplopdg UTIOKEVTPpWY He TO Aoyloulkd Hypolnverse (edbappoyn oe meptpaAiov
Linux e €LKOVLKNA 1nxavn).

I Emavampoodloplopdg UTIOKEVTPWY HE TO Aoyloutlkd HypoDD (edapuoyn o meptBailov
Linux pe €lkovikn pnxavn). Xaptoypddnon UTTOKEVTPWY KE XPHon Tou Aoylopikou GMT
kaL GIS. MNMpoPoAn o KAOETEC TOUEG.

I Katoaokeun pnxaviopwy yéveong, xaptoypadnon Kot tpoBoAr) o KADETEC TOUEG.

I Ztatotky  avdAuon  CEWOUKWV  KOTOAOYwv,  SLOYPAUMOTA,  LOTOYPAMUOTA,
podoypauuarta, YApTeC.

1 Xaptoypddnon amoteAeopdTwyv OVTLOTPOPNC Tou Tedlou TACEWV HE XpHOn Tou
Aoylopikou GMT 1 GIS.

T  Movrtéha petadopdg tdoswv Coulomb pe xprion €8kol Aoyiopikol (Coulomb v3.3).

T Avdluon oslopikol KUpatog pe xpron tou kwdika SAC (Seismic Analysis Code).

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - A=ZIONOTHZH

TPOMNOZ NAPAAOZH2
[ r Lt sw -

ce 1.Npéowno pe MPOcwo SLaAEEeLg.

2. MpOowWMo LE MPOOWTIO ALOKNOELG TTPAENG OTNV
avaAuon Kol EPUNVELN OELGUOAOYLKWV
Sebopévwv pe xpon H/Y.

3. Xpriong duvatotAtwy NG N-tdéng tov EKNA
(meproxég ouintioswy, blogging k.d.) yia dudyvon
npo6o0etng mAnpodopiag, Stavoun uAkou, enilucn
TPOBANUATWV KOLL ATTOPLWV K.ATT.

XPHZH TEXNOAOIIQN Itn Awdackalio: Mapouotdoslg  PowerPoint
NAHPO®OPIAZ KAI ENIKOINQNION (avaptnuéveg otnv LotooeAida Tou padrpatog
. v derene otnv n-taén tou EKMA - evowpatwvouv

n°-+h> h ¢ ne - h’u

> 7 EKTIOLOEUTIKEG BLVTEOTALVIEG OXETIKOU ME TIG
SLaAEEeLG TiepLleXOUEVOU).

Ztig Aoknoeig NMpaéng:

0 Mapouctdoelg PowerPoint yua 1O
dpovtiotnplakd HEPOC Twv Aoknoewv Mpaéng
(avaptnuéveg otnv LoTooeAiSa Tou pabnpatog
otnv  n-td€n tou EKMA). Evowpatwvouv
EKTIALOEUTIKEG  BLVTEOTALVIEC OXETIKOU HE TIG
SLOAEEELG TIEPLEXOEVOU.

0 Xpnon efelSikeupévou  AoyloULKOU  yla  TO
TIPOKTLKO HEPOC TWV aoKAoewV (SlatiBetal péow
™N¢ otooeAibag Tou pabnuatog otnv N-Ttaén tou
EKMNA).

Itnv Emwkowwvia pe toug ¢outntég: MNépav TG
TIPOCWTILKNG €TAdNG, XPHON TwV SUVATOTHTWY
emkolvwviag kat blogging tng n-taéng tou




Mapaptnuo A9 Meplypappata
EKNA (StaBsoipdtnta 24/7) yloo emkovwvia,
Sltavopn VALKoU, emilucn anopLwy K.d.
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AZIOAOTHZH ®OITHTQN OL dottntég alohoyouvtal otnv EAAnvIkA yAwooa,

TR et evw yla oModamouc dottntés €€ Eupwrmng
(Erasmus) umapyxet duvatotnta afloAoynong
KoL oTNV AyyALKD.

O tehko¢ PBabuoc Swapopdwvetal amd oelpd
Soklpaolwy oL omoleg meplthapfavouy:

0 Tpamtég epyaoieg/skOEoelC MeMpoyUEVwY el
TWV 00KNOEWV MPAENG LE MOO0OTO 50% el Tou
teAkoU Babuou.
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Tehkn ypamtn e€€toon emni tng Bewplag oto
téAog¢ tou efaunvou (kUpla) f/kal Katd tov
pAva ZEMTEUPPLO (EMAVOANTITIKNA) LE TTOCOOTO
50% emni tou teAkol Babuol. H Bepatoloyia
MePAOUBAVEL Hiypo €pWTACEWV TOAANATIANG
€MAOYNG, CUVTOUNG QMAVTINONG KOl EKTEVOUG
QVATTUENG.

(5)
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NEPIFPAMMA MAOHMATOZ

(1) FENIKA

IXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metarmtuytakod

KQAIKOzZ MAOGHMATOZ | Iz-EQ7 ‘ EZEAMHNO ZMOYAQN | 20

EOAPMOZMENH FEQ®YZIKH 2THN EPEYNA

TITAOZ MAGHMATOZ
OYZIKQN NOPQN KAI TEQNEPIBAAAONTOZ

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
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MNPOAMAITOYMENA MAOHMATA:

FAQ22A AIAAZKANIAZ

ko ESETAZEQN: | EMNVIKI

TO MAGHMA NPO:®MEPETAI ZE

®OITHTES ERASMUS | VA TNV AvyAun

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata
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Me tnv emtuxn oAokAnpwaon Tou pobnuatog o dottntng/Tpla Ba elval tkavog/n va:

1.Avanapdyet T anapaitnteg PaolkEG yVWOoeLS Ko S§e§LOTNTEC 0T SlacUvdeon
YEWDUOLKA-PUOLKOL TTOPOL-TEXVLKA £pya-YEWTEPLBAANOV.

2. Awakpivel TG Baotkég yewduolkEG Evvoleg otn Stepelivnon GpUOLKWY TOPWV-
VEWTEXVIKWV KoL YEWTEPLBAAAOVTLKWVY {NTNHATWV.

3. Avakepalalwvel tn Baotkn yewduolkr opyavoloyia Kot TLg TeEXVIKEG AP EwG
HeTpRoswV nediou.

4. Aroywpllel TIG PUOLKEG TTAPARETPOUC KOl YEWPUOLKEG LEOOSOUG KOl TEXVLKEG OTNV




Mapaptnuo A9

Meplypappata

enilvon yewnepBaAAovTikwy Ogpdtwv.

5. ZuvbualeL yewduotkd, yewAoyLkd/AOoAoyKA Kat YEWTEXVIKA SsSopéval.

6. Mpoocappolet tn Sladikacio oxedlacpol — ektéAeong — emegepyaoiog — mapouaciaong

piag yewmneptBaAAoviikig peAétng, cupudwva pe ta dtebviy mpotuna.

7. A§loloyei kat StkaloAoyel Ta anoteAéopata

Fevikég IkavoTnTEeg
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I Epyaocia og diemiotnpoviko eptBaiiov.

T Ikavotnta edappoyng yvwoewv otny emiAuon mpoPANUATWVY.

1 Avalntnon, avdluon kot ouvBeon O6ebopévwyv Kal TAnpodoplwv, HE TN XPHon
QTOPALTNTWV TEXVOAOYLWV.

1 Ikavotnteg xpriong TNE.

T Andn anoddoewv.

(3)

NEPIEXOMENO MAGHMATO2

A. OswpnTtikh Kataption (mapaddoelg/ Slalé€eig)

OL MapOUCLACELG TOU HaBAUaTog MeEPAAUBAVOUY TNV AVATTTUEN TwV aKOAOUBwWV BEATIKWV

nebilwv:

T

Baputikl/Mayvntikn Staokonnon: Avadelén umedadikng Soung kot
xoptoypadnon unofadpou, pe t Slacuvdeon YewdPUoLKNG-PUOLKWY TTIOPWV-
vewrepLBaiAov.

Mé£BoboL nAekTpLkn ¢ elSIKAG avTiotaonc: FfewnAekTpLkn Topoypadia,
xoptoypadnon pnélyevwv {wvwv, xaptoypddnon MEpLOXWV XNULIKAG LOALVONC,
Slepelivnon Kal KaBoPLOPOG KOPECUEVWV {WVWV-KOTOALOONOELG, EVTOTILOUOG
Slappnéewv kat eykoidwv, dtepelivnon & aflohdynon udpodopou opilovta,
xaptoypadnon Blopnxavikng LOAuveong, UTtoyeLla pon vepou K.A&. EbapuoyEg kat
napadeiypara.

HAsktpopayvnTikéG péBodol: MéBobdol mediou cuyvoTNTAg, CUCTHHATA ULKPOU
aplBuoul emaywyng, uEBodol mediou xpodvou. Newpavtap. Aviyveuon Bappévwy
QVTIKELUEVWV, EVTOTILOUOC pNYUATWY, amelkovion untofabpou,
amnelkovion/xaptoypddnaon Slappowv Kot XNULKAS LOAUvong, apxaloloyia, K.A.
Edappoyég kat mapadeiypata.

lewoeloplkn Slookomnon: FewoeloULKn Topoypadia, xaptoypddnon pnélyevwy
{wvwyv, dlepelivnon Tou oelopkol uTtoBAaBpou, oXECN CELOULIKWY TAXUTHTWV-
€AAOTLKWV OTOBEPWV-TIUKVOTNTAG KOL YEWTEXVIKWY SELKTWV OTLG YEWTEXVIKEG
UEAETEC, YEWTEXVIKOG XOPAKTNPLOMOG edadwv. TEXVIKEG, EHAPUOYEC KOl
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TP SELYLATO OTN YEWTEXVIKI LNXOVLIK).

I Tewduoweg Sokuecg oe yewtpnon. Texvikeg cross-hole, up-hole, down-hole, cross-
hole & nAektpikng Topoypadia. Edappoyég kat mapadeiypata.

1 Awypadieg oe yewtprnoels. MeBodoloyleg, TeEXVIKEG LETPrioEwWY, enefepyaoia,
epunvela kat aglohoynon. Napadeiypata kot epapUOYEG.

T Aopudoplkég/evagpLeg TEXVIKEG YLOL TN LEAETN KaL TNV TTApakoAoUONon YEWAOYLKWY
Kol yewmepBarlovTikwy TepBaAlovTikwy Bepdtwy (edadikn
anotuniwon/eneéepyaocia/aneikdvion). Edappoyég o Bépata Staxeiplong Kot
Slaxpovikng mapakoAouBnaong.

B. AGKNOELG TPAENG KOLL EPYOLOTNPLAKEG OLOKIOELG

1 Enegepyacia kot epunveia yewduowwyv Sebopévwv pe Xprnon eEelSIKEUUEVWV

AOYLOULKWV.

1 Zuvbuaotikn afloAoynon He yewAoylkd Sedopéva Kal oLVTAEN EMLOTNHOVIKWY
SLatplBwv Kol TEXVIKWY EKOECEWV.

I. Aokfoelg Ynaifpou

I Efowkeiwon pe 10 popnTod EMOTNUOVLKO-YEWDHUGCLKO EEOTTALOUO.
1 Metpnoelg nediou oe emiheypéveg BEoelg yewhoykol evdladEpovtoc.

(4) AIAAKTIKEZ koe MAGHZIAKEZ MEGOAOI - AZIONOTHEH

TPOMOZ NAPAAOZHZ
J. s = S ¥ =0 e =
B¢~ h "’ | B X

1.Mpéocwno pe npdcwro SLaléEeLc.
2. Aokfoelg enefepyaciag Ssdopévwv pe xprion H/Y.

3. Xpriong duvatotAtwy T n-taéng tov EKNA
(reploxég oulntnoswy, blogging k.d.) yia dtaxuon
npooOetng nAnpodopiag, Stavoun vAkou,
eniluon MPOoBANUATWY KoL ATTOPLWV K.ATL.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
vt [ & &n P

n’ +h> _ " " ther pe-h’y
> B ¥

Itn Adaokalia: MapoucLdoelg PowerPoint
(avoptnuéveg otnv LotooceAida tou poOANOTOG
otnv  n-tafn tou EKMNA - evowpatwvouv
EKTIOLOEUTIKEG PBLVTEOTALVIEC OXETIKOU HE TIC
SLOAEEELG TIEpLEXOUEVOU).

Itig Aokioelg NMpaéng: Mapouoidoslg PowerPoint yila
T0 ppovTLoTNPLAKO HEPOG TWV Acknoswv Mpagng
(avaptnuéveg otnv lotooeAida Tou HaBApATOC
otnv  n-ta@€n tou  EKMA). Evowpatwvouv
EKTIOLOEUTIKEG  BLVTEOTALVIEG OYETIKOU ME TLIG
SLaAEEELG TIEpLEXOUEVOU.

Itnv Emwkkowwvia pe toug dountég: Mépav tng
TMPOOWTIKNG €madng, Xpnon Ttwv SuvaToTHTwV
erukowwviag kat blogging tng n-t@éng tou EKMA
(6laBeopuotnTa 24/7) yla emkowvwvia, Slavopn
UALKOU, €MiAUGN QmopLWV K.d.

OPTANQZzH AIAAZKAAIAZ
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Mapaptnuo A9 Meplypappata
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1 Aokfosig mpaéng (50% Ttou TEAKOU
BaBuouv)

(5) ZYNIZTQMENH BIBAIOTPADIA

-Mpotewvopevn BipAoypadia :
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Edition, ISBN: 978-0-471-48535-3.
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Cambridge University Press.

-Juvadn EMOTNHUOVLKA TIEPLOSIKA:

Near-Surface geophysics, Online ISSN: 1873-0604, Print ISSN: 1569-4445, EAGE.

Journal of Environmental & Engineering Geophysics, Online ISSN: 1943-2658, Print ISSN:
1083-1363, EEGS.
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Oxford Academic.
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NEPIFPAMMA MAOGHMATOZ

(1) TENIKA
EIXOAH | OETIKQN EMIZTHMQN
TMHMA | TEQAOTIAS KAI TEQMEPIBAAAONTOZ
EMINEAO ZMOYAQN | Metarmtuylakd
KQAIKOZ MAGHMATOZ | 3-EO8 \ EZAMHNO ZMOYAQN \ 2°

TITAOZ MAGHMATOZ

AOPY®DOPIKEZ TEQAAITIKEZ TEXNIKEZ KAI
THAEANIXNEYZH 2TH rEQOYZIKH

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
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Noapadoosig/Slalé€elg kal AokAoel Mpagng. OL TLOTWTLKEG 5 75
LOVASECG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU LatOrjLatog )
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TYNO:Z MAGHMATOZ , , , ,
ssat e -~jnc -~ 5 Ebikevong, Edikou YrioBabpou, Avarmtuéng
B4 e T LA AgfloTATWY
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MPOAMAITOYMENA MAOGHMATA:

TuTUKA TpoamattoUpeva Habnuoata 8ev  UTAPXOUV,
OAAQ OL pETOMTUXLAKOL POLTNTEC AVOLEVETAL VO £XOUV
ETUTUXWG  OAOKANPWOEL  TIPOMTUXLOKA  padrnpata
Frewloyiog, Quokng kat Mabnuotikwv otn  ZXoAn
TIPOEAEVUONG TOUG. ZNUOVTLKEG KOL CUVIOTWHEVEG £lval
YVWOEL, TIOU €xouv amoktnBel oamod  emtuxn
mapakoAolOnaon T(POTITUXLAKWV padnuatwyv
vewdalolag kat peBOdwv  TnAeaviyveuong  oTLg
VEWETILOTH EC.

TAQZIA AIAAZKANIAZ
kot EEETAZEQN:

EAANviKA

TO MAGHMA NPOz®MEPETAI ZE
@OITHTEZ ERASMUS

NAI otnv AyyAikn

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

https://eclass.uoa.gr/courses/GEOL507/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata
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To padnua €xel w¢ oKomo TNV e€olkeiwon Twv dottnTwy pe epapuoyEG TG SopudopLkig
vewdaloiag otn yewduotkn pe tnv xprnon dedopévwy Maykooulov Tuotiuatog MAonynong
(Global Navigation Satellite System — GNSS) kat Aopudopikn¢ ZuppBolopetplag Pavtap, Tn
Xpon KalL epunvela Sopudoplkwv OeSOUEVWV ATIO OTTIKEG ELKOVEG Kol OgpUIKEG
QIMOTUTIWOELG, TNV avaAuon, emnefepyooia Kal gpunveio Twv SeSoUEVWY HME TN XPAON

AOYLOMIKWY  KOL TIPOXWPNUEVWV

peBodoloylwy, KaBWEG Kol TNV Xpron ZuoTNUATWVY



https://eclass.uoa.gr/courses/GEOL507/

Mapaptnuo A9 Meplypappata

lrewypadikwv MAnpodoplwy Kat Texvikwv Mnxavikng Madnong oe Bépata mou adopoulv To
vewrepLBAAAoOV Kal TG GUGCLKEG KATAOTPODEC .

Me tnv emtuxn oAokAnpwaon tou pobnuatog o/n pottntic/tpla :

T Exet tnv wavotnta, Siaxeiplong kot emefepyaciag Sopudoplkwyv YEWSALTIKWY
Sebopévwv.

I TIvwpilet tg ¢uokég apxég Twv KUpLwv Oopudopkwy TeXVIKwY GNSS Kkalt
Aopudoplkic ZupBolopetpiog Pavtap.

1 Enegepyaletal Sopudoplkd Yewdaltika SeSouéva e oUYXPOVO AOYLOULKA aVOLKTOU
Kw&LKa.

1 Emnegepyaletal kat avaAUel 50pUPOPLKEG OTITIKES KAl BEPULKES ELKOVEC LE cUyXpOVa
AOYLOULKA OVOLKTOU KWSLKAL.

1 Awxelpiletal kal enefepydaletol Sopudoplka Kat emiyelo Sedopéva péoa anod Eva
Juotnua rewypadikwyv MNAnpodopwv (2rM).

T Exewg tnv wavotnta ocuvduaotikng aflomoinong Sopudoplkwy Kal EMyELWV
Sebopévwy ylo Tnv koAUtepn duvartn aflomoinon Twv OMOTEASCUATWY Kal TV
KPLTLKN afloAdynon autwy.

T >uvbuadlel ta Stabéopa yewdattika dedopéva kat umoloyilel tnv edadikn kivnon
Kol to edio mapapopdwong oe SLAPOPETIKES YEWAOYLKEG CUVONKEC.

I Afioloyel ta anmoteAéopaTa Kol Ta CUYKPIVEL LE HEAETEG TTOU €XOUV SnUOCLEVBOEL o€
S1eBvn EMLOTNUOVIKA TIEPLOSIKA

Fevikég Ikavotnteg

rh>i hA>A_h oL o IEAYC W CChaAt s TKhoa W ok h Y
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I Avalitnon, avdluon kot cuvBeon Sebouévwy Katl TTANPodopLwy, LE TN XPAON VEWV
TEXVOAOYLWV.

Mpoocapuoyn o€ VEEG KOTOOTAOELG

Epyaoia o Slemiotnpoviko replBaiiov

AlevEpyeLa EpyaoLWY OE OTOULKO Kal opadIko eminedo

Katavonon e€elSikeuuévwy BeUATWY YEWTEKTOVIKAG EPEUVAC

Xpron el81kwv AOyLOULKWV TIou oXeTi{ovtal Ue tn Bepatoloyia Tou pabnuotog
AvaAuaon dopudoplkwv Sedopgvwy

Ektiunon Kal eppnveia amoteAEoUATWY

= =4 =4 4 -4 4 -4 -9

AN anoddocewvy.

(3) NEPIEXOMENO MAGHMATOZ

A. OswpnTikn Katdption (mapadooelg/ Staré€elg).
Eloaywyn: FEVIKEG apXEG
Apxéc Sopudoplkic yewdailoiag pe xprnon Maykoopou Aopudoplkol ZUOTHUOTOG
MAonynong (GNSS), kat ZupBoAouetpiog Pavtap
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Naykécuo Aopudopkd Zuctnua NMAoARynong (GNSS)
Apxltektoviky cuotnuoatog GNSS: Aladikaoieg kot péBodol petprioewv. AvaAuon kat
TeXVIKEG emefepyaoiag kot emiluvong Oedopévwv  GNSS, pabBnuotikd@ POVIEAQ
npoodloplopol Béonc.
lewdaltika cuotnuata avadopdg Kol LETAOXNUATIOMOL CUVTETAYUEVWV KOl TIPOBOALKWY
CUCTNUATWV.
Tavuotng mapapdpdwong Kat epapuoyeg otn Fewduotkni kat Zelopoloyia.

Aopudopkn ZupBolopetpia Pavtap
Apxéc ouppolopetpiag pavtdp, HM oaktwoPoAia kot ¢GUOIKEC E£VVOLEC QUTNC.
Aopudoplkd CUCTAUOTA PAVTAP OCUVOETIKOU QVOIYHOTOG, YEWHETPLKA KOL TEXVIKA
XOPAKTNPLOTIKA aUTWV, OLadLKACIEC KOl TEXVIKEC EMEEEPYAOLOG ELKOVWV POVTAP YL
LETPNOELC OATIHETPLAG Kot eSadLknC Kivnong pe xprion TG $AcEWG TOU OHUOTOC PaVTAp.

DopudopLKEG OTITLKEG ELKOVEG
Baowkég apyég, emefepyacia kal pwroepunveia autwv yla Slakplon Sopwv UE xpnon
SLaSIKAOLWV TeEXVNTAS VONHOGUVNE KAL LNXOVLKAG KEBnong

Aopudopkég OepuLkég ELKOVEG
Baokég apxéc, PUOLKEG EVVOLEG, TEXVIKEG amOAUTNG Babuovounong BepUikwy EKOVWY,
oAyoplOpuol emefepyaciog Bep LKWV ELKOVWV.

B. Aoknosig npa&ng: Avaluon 60pudoplkwv Se80UEVWV e GUYXPOVO AOYLOMLKA KOl
EpUnVeia anoteAeopudTwy.

Xpnon Aoylopikwy emnefepyaoiag mpwtoyevwyv Sopudoplkwv YeEWSALTIKWY SES0UEVWV UE
AOYLOULKA aVOLKTOU KWELKO.

Xpnon Aoylopikwy emnefepyaociog Sopudoplkwy €KOVWY Pavtdp UE AOYLOULKA QVOLKTOU
Kwdika (SNAP).

Xpnon Aoylopkwy enefepyaciag S0pudOPIKWY OEPUKWVY EIKOVWVY LE AOYLOULKA OVOLKTOU
Kwdika (SNAP).

Xaptoypadlkn AmeKOVION AMOTEAECUATWY LE Xprion AOyLOUIKOU avolKToU Kwdika (Generic
Mapping Tool, GMT), kot Zuotnuatwyv Mewypadikwv MAnpodopLwv.

Edappoyég kal mapadeiypata enefepyacioc Sopudopkwyv dedopévwy pe tnv xprnon M
arnd tov EAAad ko kat Stebvr xwpo

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZH2
IR

ce 1.Npécwno pe MPOCWNO SLaAEEELC.

2. MpAowWIO PE MPOCWO OLOKACELG MPAENG oTNV
avaluon Kal epunveio sopudoplkwv SeSo0pEVWV
He xprion H/Y.

3. Xpiong SuvatotAtwy TnG N-tdéng tou EKMA
(reploxég oulntioswy, blogging k.d.) yia dudxuon
npocOstng mAnpodopiag, Stavoun UALKOU,
eniluon MPOPANUATWVY KAl AIOPLWV K.AT.

XPHZH TEXNOAOTION | £tn  AwdaockoAia: Mapouolaoelg PowerPoint
NAHPO®OPIAZ KAI ENIKOINQNION (avaptnuéveg otnv LoTooeAiSa Tou pHaBrpaTog

®f oo .
N o, ;(,, Inqu' A otnv n-t&§n tou EKMA).
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Meplypappata

>B

Jtig Aoknoelg Mpaéng:

0 MMapouoldoelg PowerPoint yLa To MPAKTIKO
UEPOC Twv ACKNOEWV Mpagng
(avaptnuévec otnv  otooeAiba  Tou
paBnpatog otnv n-taén tou EKMA).

0 Xpnon e€eldikevpévou AoylopikoU yla To
TIPOKTLKO UEPOC TWV 0OKNOEWV (SLatiBetat
HEOW TNC LoTooeAiSog Tou pabrApatog
otnv n-taén tou EKMNA).

Itnv Emwkowwvia pe toug doutntég: MNépav TG

TMPOOWTIKNG  €madng, Xpnon Ttwv SuvaTtothTwv
erukowwviag kat blogging tg n-tdéng tou EKMA
(6taBeopudtnta 24/7) yla emikowwvia, Slovoun
UALKOU, emtiAuon amopLwy K.A.

~

OPIrANQZH AIAAZKAAIAZ ©h o Ve v : n-" !
[ PR, YA h hAh < n _ i nvh>"na~
>w Yoy T L' 4h*¢h<ch o
n'h<wvs .Z 1|4>'/\h"h A . ' 13 E ,
AR [elte ax hemene LOAEEELG 3 wpeg x 13 EBSopnadeg
i ti<tvaih, 3 s 7 A
6f T w_ ' Tt 0X 1 <" A" S Agkroelg mpdéng 2 Wpeg x 13 EBSoMASES
n 1 h ) p' h 4 ~ h
ne-ntaw ot ew, TS W Kat' oikov epyacia —
(project = . ¢t 0T 7 niepthapBadvet tnv
Ph<<t LAt o Lt >t T pLapaveltn , 10 wpeg x 13 EBSopadeg

T(POETOLULOOLA YLO TEALKN

gahs = A hte  >s<w || gflohdynong (e€etdoelg).
1t h ¢ h ¢ B >h ¢ h ¢ 1
. -, > STt YOvoAo MaBruoato 195 wpe
e Auotog pEg

AZIOAOTHZH @OITHTQN | OL doitntég aflohoyouvtal otnv EAANVIKN yAwooa,
fertann - torens evw vyl aAhodamoug doutntég €€ Eupwmng
m< - h gV T<'atw (Erasmus) umapxel Suvatdétnta afloAdynong Kat
L T P otnv AyyAun.
[T <<h ™ < n-"<"4+" , , , , ,
B-ha_ ' ' 5 . » s | O TEAkOG Pabuog Swapoppwvetar arnd  oepad
n-’ <. o<t > o SokLpaolwy ot onoleg meptAapuBavouv:
NE B K A h Yh Yy , , , , .
pr> o ch g 5. neo s | Tpamtég epyaoieg/exBéoelg mempaypévwy emi Twv
r<'ats nvw_nh-" B QOKNOEWV TIPAENG He mMocootd 50% emi tou
no>tArIhEows<t kwss teAkol Babpov.
BAah, AN _h 7] Telkn ypamth e€€taon emi tg Bewplag oto TéAog Tou
h v e e ¢ h B A A ou ' ' ' ' )
- . . v 2% efounvou (kUpla) n/kol KOTA TOV HAVA

SemtéuPplo (emavaAnmuikr) pe mooootd 50% emi
Tou TeAkoU Babuou. H Bepatoloyla epthappavet
piypa epwtioswv moAAAmAnG emAoyrg, CUVTOUNG
QTIAVTNONG KAl EKTEVOUG OVATITUENG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

Npotewvopevn BiBAoypadia :
9 Fotiou A. and Pikridas Ch., 2012. GPS and its Geodetic applications, Ziti Puplications,
479pp, ISBN 978-960-456-346-3 (in Greek).
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Bac\omouAov, S., 2014. EbappoyEg ZuoTtnudatwy Fewypadikwy MAnpodopLwy Kot

TnAeavixveuong oe FewAoykeg Kat FewmeplBaAlovtikeg Mehéteg, 272pp, (Kwd.

“Eudofoc”“ 33239672).

Ferreti, A., 2014. Satellite INSAR Data — Reservoir Monitoring from Space, EAGE

publications, 160pp, ISBN 978-90-73834-71-2

Skianis, G., Nikolakopoulos, K. and Vaiopoulos, D., 2012. Remote Sensing, lon

Puclications, 336pp, ISBN 978-960-508-027-3 (in Greek).

INSAR Principles: Guidelines for SAR Interferometry Processing and Interpretation (ESA

TM-19)

https://www.esa.int/About Us/ESA Publications/InSAR Principles Guidelines for SAR
Interferometry Processing and Interpretation br ESA TM-19



https://www.esa.int/About_Us/ESA_Publications/InSAR_Principles_Guidelines_for_SAR_Interferometry_Processing_and_Interpretation_br_ESA_TM-19
https://www.esa.int/About_Us/ESA_Publications/InSAR_Principles_Guidelines_for_SAR_Interferometry_Processing_and_Interpretation_br_ESA_TM-19

MNapaptnua A9 MNeplypappora
NEPIFPAMMA MAGHMATOZ
(1) TENIKA
ZXOAH | OETIKQN EMIZTHMQN
TMHMA | TEQAOTIAY KAI TEQMEPIBAAAONTOZ
EMINEAO ZMOYAQN | Metarmtuytakod
KQAIKOZ MAGHMATOZ | I3-EQ9 ‘ EEAMHNO ZMNOYAQN | 2°
TITAOZ MAGHMATO: | EODAPMOZMENH ZEIZMOAOTIA
AYTOTEAEIZ AIAAKTIKES APASTHPIOTHTES

1 -E:" “" Yot "‘_,_‘CWI > AN

oY >hitsh Y @, plh<wvs' 3 EBAO:;"P’:?A'EE NIZTQTIKEZ
A > AR LB h =Y Aw>YA h° MONAAEZ

h/\hj’hr_u -'. 5]4">h{'h’5| _'EAIAAZKAAIAI

O, U S N L SN
Napaddosig/Sladé€elg ko Aokioslg MNpaéng. OL MIOTWTIKEG 5 75
LOVASEG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU LatOrLatog )
J""“w‘_ts ‘rs"wl h/\"rs‘h‘_rs’cp EW"{N?\_"".{“{YI
T u R, TA_h' hAh< Y Sh Y dpn0d
TYNOZ MAGHMATOZ , , , ,
ssat e --jnc -~ 5 Ebikeuong, Edkou YrnoBdBpou, Avamtuéng
BrAT e T L E AT AgfloTATWY
18 Vv Y

MNPOAMAITOYMENA MAOGHMATA:

Tumikad mpoarmattovueva padnuata 8ev  UTIAPXOULV,
OAAQ OL peTamTuXlakol GoLTNTEC AVOUEVETAL VO €XOUV
ETUTUXWG  OAOKANPWOEL  TPOMTUXLOKA  padnpata
rewloyiog, QOuokng kat Mabnuotikwyv otn  ZXoAn
TPOEAEVONC  TOUG. MeyaAng  onuaociag Kol
OUVIOTWEVEG ELVOL YVWOELG TIOU €XOUV OMOKTNOEL amo
ETULTUYN TOPAKOAOUBNGCN TIPOTITUXLOKWY HOONUATWY
Yewopoloyiog kat Fewduoiknc.

FNQ23A AIAAZKAANIAZ
Kot EEETAZEQN:

EAANviKA

TO MAGHMA MNPOz®MEPETAI ZE
OOITHTEZ ERASMUS

NAI otnv AyyAwkn

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAéopata

J’s"J’h,'/\_h' _h >h ¢
Ch_h<<"<" B~ ' T owyq Y
1‘>j” <8 _ 5 _ B _ J’h
ﬂIB"J_’ﬁ‘:"rl_'_W{'
I Do B - n
ﬂj’rs 1 h ¢~ ne ¢
ﬂj’rs"<"_‘¢'l [P

h ¢ h h -~ B < W > h h ¥ > h > h ~
- h h - >¥¢ ~ A ~ ¥ w > B
R - " s h B
. A rhe* > h¢_ A B“'_B<u‘>h_,/\ 1 " h
- h [N v- "7 B/\_ h o rl?‘h’{rs v g
s, N7 Twi.aA X T sy 7o 0.
. L4 7 h oo fh* " >t ho_ A B-V B <8 > >h

To pabnua €xeL wg OKOMO TNV €
OELOHOAOYIKNAG €PEUVAC, TN XPNON

folkelwon twv doltntwv Ue TIG olyxpoves peBOdoug
AOYLOULIKWYV Kal TipoxwpnUévVwy peBoboAoylwv yla thv

avaAuon Kal emeepyooia 0eLOUOAOYIKWY SE60UEVWV.

Me tnv emtuxry oAokApwon tou podbiuatog o/n pottntic/tpLa:

T Avayvwpilet kol meplypa
MULKPOOELOULKOTNTAG.

deL TIC oUyxpoveg edAPUOYEG yla TN MEAETN 1TNG

I Xpnowomnolel ouyxpoveg ebpapUOYES yla TNV aVAAUCN Kol EMEEEPYACLO OELOULKWY
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KUHATOUOPWV.

I Edoapudlel pebodoug avtiotpodng kKal mopdyel povodiaotata Kol Tpladldotata
HOVTEAQ TAXUTATWV SLAS00NG CELOULIKWY KUUATWY e peBdSoug avtloTpodnc.

I Awkpivel ta MAgovVEKTAMOTA Kol TIG AdUVOUIEG TwV SLaPOpWV OELOLOAOYLKWV
£POpUOYWY KaL EKTLMAEL TAL OPLO TNG AELOTILOTIOG TWV TTAPAYOUEVWV LOVIEAWV.

T Zuvbudlel Stadopetikég LeBOSOUC Kal UAOTIOLEL poEG emefepyaciog OELOUOAOYIKWY
Sebopévwvy.

T Afioloyel ta amoteAéopota HeEAETwWV TOU  €xouv OnuooleuBel oe  Slebvn
ETILOTNHOVLKA TIEPLOSLKA.

Fevikég Ikavotnteg

[h>i hA>A_h ~ "t T BATWWE A AW, B h T Yt Y i
J’h’h’_'>h p"<_>h_" ¢ h ‘h’h_"u/\_h' h¢Y <~ co, n s
B/\hy“_"‘z h/\h<“‘ ¢ h* 1 - B h > ¢ h 1 w
Tt LY U LAT >t tL At U sohc > B _ 'S th NG h A
B L AT ST LA L Edoh > _ .o e T h<g
J’""h’>"1" B AW B Ch_h.n"4uv C Y A ANY ¢ > B8~ hui i s g
[" h -~ h B A ¢ h=* [ h « > ¢~ h. T B w>h_h

B _ AT > B 1 h > h w' ¢ ¢ _ ¢ ¢ h h _ Y ¢ t
g>hy4 t " B 1 h > h J”“hj 1 _' B < B B Iz{'>l
n 1 h >’ h S B 1 "B AW : S 7] XX

R I T A B S N TT PP

j’ h Ao , 2" AW, A B B A 0 _ O LU XX

I Alevépyela epyaclwv o€ aTOULKO Kal opadIko eminedo

I Katavonon e€eldikeupévwy BeUATWY OELOONOYLKAC EPEUVAG

I Xpnon Aoylopkwy mou oxetilovrtat pe T Bepatoloyio Tou pabrpatog

I Ymoloylopog OElOOAOYIKWY TIAPAUETPWY HE avaluon Sedopévwy

9 Extipnon kat epunveia amoteAeoUATWY CUYXPOVWY CELCUOAOY LKWV LEBOSWY

I Zuykpttikn kot cuvduaotikiy epappoyr peBodoloyLwv

I Npoocappuoyn og epapUoyEC UNXAVIKAG LABNoNG otn oslopoAoyia

(3) NEPIEXOMENO MAGHMATOZ

A. Oswpntikh katdption (rapadoocig/ SLalégeLc).

Elcaywyr otnv epapHoopévn ceLoLOAoyia
M'Vwpluio pe ta olyxpova epyoleia SlapOlpOOUOU Kol OUANOYAG OELGLOAOYLKWV
Sebopévwy, ouUyxpoveg HEBOSOL UEAETNG HULKPOOELOULKOTNTAG, €PAPUOYEC TNG
oslopoAoyiag yla tn HeAETN TNG Sounc tnNg NG, KoL TV aviyveuaon MUPNVIKWY SOKLUWV.

Npotuna celopoAoykwv S50 EVWV
ANPn kot emefepyocia osopoloykwy SedoUEVWY O TPAYUATIKO Xpovo. Oswpia
diAtpwy. ATtOKpLON OELCOAOYLKWY 0pYAVWV.

M£0060L AUTOHATOU MPOCSLOPLOHOU XPOVWV APLENG CELOKWY GACEWV
M£B0o60o¢ STA/LTA, OTATIOTIKA PMETPO KUPTWONE KAL OLOUHHETPLOC, KPLTAPLO TTANPOdOPLWY
Akaike (AIC) oe povtéha automaAwvdpopnong (AR), cuvaptnon €TEPOCUCYETIONG KoL
opolol oslopol, pEBodog avixveuong MPOTUTIWY KU Hatopopdwy (template matching).

TOVUOTHG OELGULKAG POTTHG
M£6060¢ avTLoTPOdr¢ KUUATOMOPPWY Yylot TOV UTIOAOYLOMO TOU TOVUOTH OELOULKAG
porG.

Edappoyég unXovikng pabnong otn celopoloyia
EVTOTUOMOG GELOULKWY ONUATWY KAl TPOooSLopLOUOG E0TLAKWY TTOPOUETPWY HE HEBOSOUG
HNXaVLKAG pdbnong.

NaBntikn oelolLKN Topoypadio Xpovwv SLadpoung




Mapaptnuo A9 Meplypappata

To guBU kol To avtiotpodo MPOPANUA TNG CELOWULKAG Topoypadiag, mapaueTponoinon
Topoypadlkig avilotpodng, cUVOETIKEG SOKIUEG, EKTIHNON ALOTILOTIOC AMOTEAECUATWY,
KOTAOKEUT) TPLOSLACTATWY LOVTEAWVY TOXUTATWV.

Topoypadio eNLPAVELAKWY KULATWVY
TUTIOL KOl XOPAKTNPLOTIKA eTipavelakwy Kupatwyv Rayleigh kot Love, doaolkny katl
opadikn taxvutnta, pawvouevo diacmopdg, nEBodol pEtpnong taxuttwy dpdonc/opadag,
KOTOOKEUT 1A HOVTEAWV TAXUTATWY EYKOPOLWY KUUATWY artd KaumUAeg SLaoTopag.

Topoypadia ocslopikol BopuBou untofabpou
Zwpeuon kupatopopowv (stacking), topoypadia Eikonal (dawdpevn paowkr taxvtnta),
dawopevo moAamAng  Swodeuong, Toupoypadia Helmholtz  (Souky  taxvtnta),
topoypadia oeloplkou  BopUPBou  umoBdBpou, Xpovikh  HETOPOAR  TAXUTATWY,
nopadelypota and epapUoyEg.

M£0060¢ ouvaptRoewv €Kt
YUVEALEN Kal amoouVEALEn, nEBodog cwpeuong H-k (mdxog dpAolol katl Adyog TaxuTATWY
Vp/Vs), omioBompoPoAr cuvaptioswv OEkTn ot PAB0G, TEXVIKA KOWWV onueiwv
MeTatpomnng, €PAPHUOYEG ylo TPpoodloplopd PBAaboug KUPLWV OOUVEXELWV (ACUVEXELD
Moho, 6plo AlBoodatpag-acBevoodatpag, acuveEXELeg otn {wvh UETABACNCG, AOUVEXELEG
o€ KOToSUOUEVEG TTAAKEG).

ZELOMLKEG SLaTAgeLg
BaoLlKEG APXEC KOL OPLOLOL TEXVIKWY 0pwV, LEBOSOG XPOVIKAG LETATOTLONG KAl ABpoLonc,
oxnuatiopog &éoung (beamforming), avaluvon mediou cuxvotntag-kupatopOuou (f-k
analysis), ouvaptnon petadopds oslopkng Siataéng, peBodog avdaluong GAcUATOG
TaxVTNTAg (vespagrams), €VIOMLOMOG OELOUWY, EVIOTLOMOG TNYwV NPALOTELAKWY Kal
TEKTOVIKWV ULKPOSOVHOEWVY (tremor), EVTOTILOUOG TIUPNVIKWV EKPHEEWV.

EdoployEG GELOLLLKIG OLVLGOTPOTILOG
Kpttpla emidoyng Se60UEVWY yla LENETEC CELOULKIC QVIOOTPOTiaG, oXAon gykopaoiwv
KUHATWY, HEBOSOL HETPNONC TIAPAUETPWY OXAONG, XPOVIKEG METABOAEC WG MPOdpoua
dawvopeva OELOUIKWY/NDOLOTELOKWY YEYOVOTWY, XAPAKTNPLOUOC PONC pavéla Kot
OELOULKA aviooTpoTtia, epapUoyEC OTNV £pEuva KoL EKUETAAAEUON USpOyOVaVOPAEKWY.

B. Aokhoelg mpagng: AvaAucn CELOUOAOYLIKWY SESOUEVWV pE oUYXpOva AOYLOMLKA Kol
epunveia anoteAeopudTwy.

T AQdn kot emefepyacia CELOUIKWY KUUATOMOPGWY KOl HETA-0£80UEVWV HE TN
BiBALoBnkn ObsPy (oe meplBaArlov Python).

1 Nopapetponoinon, AnPn kot enefepyacia GEICUIKWY KUUATOUOPPWY UE TO AOYLOULKO
SeisComP (edpappoyn os meptBAaAAov Linux e ELKOVLKN Lnxovn).

I Mpoodloplopdg TAVUOTH OELOULKNG POTING LLE TO AOYLOMLKO ISOLA.

 EvTomopog OSOUIKWY ONUATWY KoL TIPOoSLOPLOPOG UTIOKEVTpWY e  HEBOSoUC
UNXAVLKNG Labnong (oe meptBaiiov Python).

1 Zewopwn topoypadia pe to Aoylopikd LOTOS.

1  MetaBorég Taxutntwy Slddoong emipavELOKWY KUUATWY E ETEPOCUCYETLON CELOLKOU
BopuBou untoBabpou (oe meptBaiAov Python).

9 Evtomopdc OuCXETIOHEVOU TeKTOVIKOU UIKpoBopUBou pe oslopikég Slatdaéelc (oe
niepBaAAov Python).

(4) AIAAKTIKEZ kow MAGHZIAKEZ MEGOAOI - A=IONOrHEH

TPOMNOZ NAPAAOZH2
[ sw o= -

ce 1. Npoowrno pe TPOowro SLAAEEELC.
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2. NMpAowmo pe MPOCWO OLOKACELG MPAENG oTNnV

avaAucon Kol EPUNVELN OELGUOAOYLIKWV
Sebopévwv pe xprion H/Y.

3. Xpriong duvatotAtwy TNG N-tdéng tov EKNA

(meploxég ouintRoswy, blogging k.d.) yia dudyvon
npoodetng nAnpodopiag, Stavour) vALtkou,
eniluon MPOBANUATWY KoL ATTOPLWV K.ATL.

XPHZH TEXNOAOIQN

NMAHPO®OPIAZ KAI ENIKOINQNIQN
oot [ P &n P

n°4h> _ " rherm e hy
> 8 ¥

0 Mapoucldoelg

Awdaokalia: Mopouoidoelg  PowerPoint
(avaptnuéveg otnv LotooeAida Tou pHadruatog
otnv n-taén tou EKMA - evowpatwvouv
EKTIOLOEUTIKEG BLVTEOTALVIEG OXETIKOU UE TIG
SLaAEEELG TiEpLEXOUEVOU).

Ztig Aoknoeig NMpagng:

PowerPoint yua TO
dpovtloTnplakd HEPOG Twv Aoknoswv Mpd&ng
(avaptnuéveg otnv wotooelido tou padnpatog
otnv  n-tafn tou EKMA). Evowpatwvouv
EKTIALOEUTIKEG  BLVTeEOTALVIEC OXETIKOU HE TIG
SLOAEEELG TIEpLEXOEVOU.

Xpnon €feldikeUpPévou  AOYLOMIKOU Yyl TO

TIPOKTLKO HEPOC TWV aoKNoewV (SlatiBetal péow

TNG LOTOOEALSOG TOU HaBrUaToG OTNV N-TAEN ToU

EKMA).

Itnv Emwkowwvia pe toug doutntég: MNépav TG

TIPOCWTTKNG €madng, xpron Twv duvatotnTwy

eTuKowwviag kat blogging tng n-tdéng tou

EKMNA (StaBeowpdtnta 24/7) ylo emikowvwvia,

Slavopn VALKoU, emiAucn anmopLwy K.A.
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Kat’ olkov epyaocia —
ePAOUPBAVEL TNV
TpOETOLHaGia YLo TEALKN
aglohdynong (e€etdoelc).
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AZIOAOTMHzH OOITHTON
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Ot pottntég aflodoyolvtal otnv EAANVIKY YAwaooa,
evw yla oAhodamolg doutntég €€ Eupwrnng
(Erasmus) umapxet duvatotnta afloAdynong

Kall otnVv AyyALkn.

O Ttelkog Pabudc Slapopdwvetol amod oepd
SokLuooLlwy oL omoleg mepthapBavouv:

0 Tpamtég epyaoieg/ekOEoEL MEMPAYUEVWY Tl
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T AETR Y w<< Koow<< TWV 0OKACEWV TIPAENG e MOo00TO 50% emti Tou
how A e h - TeAkoU Babuoul
TelprrooEn ¢ ZaA 0 Tehwn ypamt efétaon ent tng Bewplag oto
w

- - téhog tou 1% e€aurvou (kUpLa) /KoL KoTd Tov
pnvo ZeMTéUPpLlo (eEmMavaAnmTikn) e TOCOOTO
50% emni Tou teAkol PBabuol. H Bepatoloyia
TEPAOUPBAVEL HiyHO EPWTACEWV TOAANATIAAG
£MAOYNC, CUVTOUNG QMAVTNONG KOl EKTEVOUC
avamntuéng.

(5) ZYNIZTQMENH-BIBAIOTPADIA

Npotewopevn BiBAoypadia :

M

= =

Bormann, P. (Ed.), 2012. New Manual of Seismological Observatory Practice (NMSOP-2),
Potsdam: Deutsches GeoForschungszentrum GFZ; IASPEI.

Dziewonski, A.M., Romanowicz, B.A., 2007. Seismology and the Structure of the Earth,
Treatise on Geophysics. ISBN 978-0-444-51929-0.

Fowler, CMR, 1996. The solid Earth. Cambridge University Press,

Nolet, G., 2008. A breviary of seismic tomography: Imaging the interior of the earth and
sun, A Breviary of Seismic Tomography: Imaging the Interior of the Earth and Sun.
Cambridge University Press. ISBN: 9780511984709

Shearer, P.M., 1999. Introduction to Seismology, Cambridge University Press,
September 1999, pp. 272. ISBN 0521660238.

Stein, S. and M. Wysession, 2003. An Introduction to Seismology, Earthquakes and Earth
Structure, Blackwell Publishing Ltd., Hoboken.

NEPIFPAMMA MAOGHMATOZ
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(1) FENIKA

ZXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metamtuxtakod

KQAIKOZ MAGHMATOZ | Iz-E10 EZEAMHNO ZMOYAQN | 2°

YMNOAOTIZTIKEZ MEOOAOI

TITAOZ MAGHMATOZ
ITH FTEQ®YZIKH KAI ZEIZMOAOrIA
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
4 o g oon e S0 o 8 =g s -
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MPOAMAITOYMENA MAOHMATA: | TUTILKA TIPOQIOLTOUMEVO HaBnuoata S8ev  UMApPXouV,
OAAQ OL peTamTUXLaKol GOLTNTEC AVOUEVETAL VO £XOUV
ETUTUXWG OAOKANPWOEL  METATTUXLOKA  pabnupata
lewduolkng, Zelopoloyiag kat MpoypappaTiouou.

FNQ23A AIAAZKAANIAZ

ka ESETAZEQN: | EMANVKN

TO MAGHMA NPOz®MEPETAI ZE

DOITHTES ERASMUS | VA 0TV AvyAu

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AnoteAécpata
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To padnua €xeL w¢ okomod TtV efolkeiwon Twv GoltnTWV He £DAPHOYEC UTTOAOYLOTIKWV
HeBOSwVY otn yewduoLKn Kal oelopoloyia.

Me tnv emtuxn oAokAnpwon Tou poabnuatog o/n pottntic/tpLa:

Edapudlel tnv AvaAluaon Fourier o€ yewpUGOLIKEG KOl OELOUOAOYLKEC XPOVOOELPEG.
MeAeta kat epapuodlet Fpapptkd ¢pidtpa, o yewduokad Sedopéva

Edapuolel pebddoucg Npooopolwong pe tn néBodo eAaxioTwy TeETpaywVWVY.
Katavoei to EuBU kot avtiotpodo npoBAnua,

Edapudlel pebddoug aplBuntikng emiAuong otn AE tng SLdxuong Kol oTn KUMATIKN
eflowon.

I Edapudlet umoloylotikég peBdSoug atn pHeAETn SLadoonG CELOUIKOU KUMATOG

=A =4 =4 -4 -9

Fevikég Ikavotnteg
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MNapaptnua A9 Meplypappata
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I Alevépyela epyaclwv o€ aTOULKO Kol opadLko eminedo
Katavonon e€eldikeupévwy UTIOAOYLOTIKWY BEUATWY 0TN YEWDUOLKI KOL CELOUOAOYLKH EpEUVA
I Xprion Aoyiopikwy mou oxetilovtal pe tn Bepatoloyia Tou pabnpatog
9 Extipnon xat epunveio amoteAEOUATWY CUYXPOVWVY UTIOAOYLOTIKWY HEBOSWV
T Zuykputikn Kat cuvduaoTIKN EDAPUOYH UTTOAOYLOTLKWY TEXVIKWY
(3) NEPIEXOMENO MAGHMATOZ

A. OewpnTikn Katdption (rapadooelg/ SLaAEEELS).

I Boaowkég yvwoelg avaAuong YEwPUOLKWY Kol GELCUOAOYLIKWY SES0UEVWV.

1 AvdAuon Fourier kat epappoyec.

1 Tpappkad didtpa, KUPATISLOKOG LETACKNMATIONOG KAl EPAPHOYEG.

T nNivokeg kot tavuotég, Slotipég/ dloblaviopata, emiAuchn YPOUUIKWY CUCTNUATWY Kol
edapuoyEg.

I Npoocopoiwon kot e€opoiwon ducikwv Siepyaciwv: péEBodog ehaxiotwy TeTpaywvwy, otipapn
mipooopoiwan.

I EuBU kat avtiotpodo mpdBAnua, Mn YpopULKA KoL YPOUULKA/ypappikorotnpéva avtiotpoda
npoBARuoTa.

I Ewaywyn ot Swadopkég e€lowoelg, Siaxuon kat Suadoon KUPATOG, AplOUNTIKY €miAucn
(memepaopéveg SladopEC Kal MEMEPACTUEVA OTOLXELQ).

I Edopuoyéc otn yewduoikr Kat T oelopohoyia-61d500n oeLopUIKOU KUHOTOG.
B. Aoknoelg mpaéng: AvaAluon YewdUOIKWV KOl OELCUOAOYIKWVY Sedopévwv He olyxpova
AOYLOULKA KOl EPUNVELX ATTOTEAECUATWV.

9 AvdAuon Fourier kat epappoyEc.

T Tlpoapuka idtpa, KUMHOTIOLAKOG HETACXNMUOTIOMOG Kol €DOPUOYEG O YEWPUOLKEG KO
OELOUONOYLKEG XPOVOOELPEG.

1 Ymohoyiopol tlotipwy Kat 16Lodlavuouatwy

1 Edapuoyec puebodou ehaxloTwy TETPAYWVWY 0T YEWPUOLKAG Kol OELGHOAOYia

I EubBU kaw avtiotpodo mpdBAnua,

T  ApBuntikd entiluon AE og yewduoKd Kat oeloOAOYLIKE TTpoBAR AT

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHzZH

TPOMNOZ NAPAAOZHZ
[T mn =0

ce 1.Npéowno e MPOCWMO SLaAEEELC.

2. MpOowo LE MPOOWTIO OLOKNOELG TTPAENG OTNV
ovAaAuon Kol EPUNVEL0 CELGLOAOYLKWV
S6edopévwy pe xprion H/Y.

3. Xpriong duvatotAtwy TNG N-TdéNng Tov EKNA
(reploxég oulntnoswy, blogging k.a.) yia dtayxuon
npocBstng mAnpodopiag, Stavoun UALKOU,
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eniluon mMPOoBANUATWY KoL ATIOPLWVY K.ATL.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI EMIKOINQNIQN
VIR J @f &n @

n"'h> _ " rher e hcy
> B ¥

Itn Awdackalia: MNapouaoidoelg PowerPoint (avaptnpéveg
oTNV LoTtooeAida Tou pabripatog otnv n-taén tou EKMA
— EVOWHOTWVOUV EKTIALSEUTIKEG BLVTEOTALVIEG OXETLKOU
UE TIC SLAAEEELG TTEPLEXOUEVOU).

211G Aok oeLg Mpaégng:

0 MNopoucldoelg PowerPoint yla T0
dpovtiotnplokd pépog Twv Aoknoewv Mpagng
(avaptnuéveg otnv LotooeAida Tou Habnpatog
otnv n-tafn tou EKMA). Evowpatwvouv
EKTIOLOEUTIKEG PBLVTEOTOLVIEG OXETIKOU ME TIG
SLaAéelg meplexopevou.

Xpnon efelbikeupévou  AoylopkoU yla  TO

TIPOKTIKO HEPOC TwV aoknoewv (SlatiBetal

MEOW TNG LoTooEAISOC TOU pabnpatog otnv n-

Tagn tou EKMA).

Ztnv Emwowwvia pe toug dpottntég: MNEpav TG MPOCWITLKNG
emaodng, xpnon twv Suvatottwv Eemkowwviag Kot
blogging t¢ n-tdéng tou EKMA (StaBeoipotnta 24/7)
yla eTikowvwvia, Stavoun UALKOU, eAVCN amopLwV K.d4.

OPIrANQZzH AIAAZKAAIAZ
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AlaAEEeLg 3 wpeg x 13 ERSopadeg

AoKNOELG IPAENG 2 wpeg x 13 EBSopadeg

Kat’ oikov epyacio —
niephapPBavel tnv
TPOETOLHaOLA YLa TEALKN
aglohdynong (e€etaoelg).

10 wpeg x 13 ERSouAdeG

YUvolo Mabnpuatog

195 wpeg
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Ot dottntég aglodoyolvtal otnv EAANVIKY YAWCoQ, VW yla
oAoSamoug doutntég €€ Eupwrnng (Erasmus) umapxel
Sduvatétnta a§loAdynong Kot otnv AyyAwkn.

O TeAkog Babuog Stapopdwvetal anod oelpd SOKLUACLWY OL
omoleg mepthappBavouy:

lpamtég  epyooiec/ekDeocel  TEemMpaypevwy el Twv
OOKNOEWV TPAENG HE TOOOOTO 50% €emi Tou TEALKOU
BaBuov.

TeAkny ypamtn e&€taon emni tg Bswplag oto TtéEAOG TOU
g€aunvou (kbpla) n/kal Katd tov pfRva ZemtéuBplo
(emavoAnmuik) pe moocootd 50% emi Tou TEAWKOU
Babuol. H Bepatoloyia meplappavet n - 0 <
[~ 71l <">h AT m" N~ n"-

h

(5) TYNIZTQMENH-BIBAIOTPADIA

MNpotewvopevn BiBAoypadia :

Aki, K. & Richards, P.G., 2002. Quantitative Seismology, 2nd edition, University Science Books,

Sausalito, CA.

Cerveny, V., 2001. Seismic Ray Theory, Seismic Ray Theory. Cambridge University Press. ISBN:

9780521366717
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Igel, H., 2017. Computational Seismology: A Practical Introduction. Oxford University Press, ISBN:
9780198717409
https://computational-seismology.github.io/

Ganguli, S.S., Dimri, V.P. 2022. Inversion Theory in Geoscience. In: Daya Sagar, B.S., Cheng, Q.,
McKinley, J., Agterberg, F. (eds) Encyclopedia of Mathematical Geosciences. Encyclopedia of

Earth Sciences Series. Springer, Cham.
Menke, W., 2012, Geophysical Data Analysis: Discrete Inverse Theory. MATLAB Edition,
Elsevier. ISBN: 9780123971609,
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(1) FENIKA

ZXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metamtuxtakod

KQAIKOZ MAOGHMATOZ | Iz-E11 EZEAMHNO ZMOYAQN | 2°

TITAOZ MAGHMATO: | OYZIKH THX ZEIZMIKHZ EZTIAZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
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MPOAMAITOYMENA MAOHMATA: | TuTuKA TpoamattoUpeva padnuoata S8ev  umdpxyouv,
OAAQ OL peTamTuXlakol GoLTtNTEC AVOUEVETAL VO €XOUV
ETUTUXWCG OAOKANPWOEL  METATTUXLOKA  pabnupata
lewduoLkAG KaL ZelooAoyiag.

FNQ22A AIAAZKANIAZ

ko EZETAZEQN: | EMNVUA

TO MAGHMA NMPOzMEPETAI ZE

DOITHTES ERASMUS | /! 0TV AvvAun

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata
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To paBnua €xel WG oKOTIO TNV £€0LKElWON TWV GOLTNTWV LE TNV KaTovonon Twv Slepyaciwy
OTNV OELOWULKN £0Tia.

Me tnv emtuxr oAokAnpwaon Tou pabnuatog o/n poltntng/TpLa:

T Avayvwpilel kal meplypadet Th Bpavoiyevr) SLappnén Twv METPWUATWY

T  AvaAlel Epyaotnplaka dedopéva mapapopdwong Kol KATAVOEL TN TEXVIKN TwV AKOUCGTIKWV
Exmopmnwv (AE) kaBwg kat ta Mpodpoua dalvopeva epyaotnplakig Opalong METPWUATWY

1 Koatavoei tn pnxavikn tng oeOpIkAG SLappnéng

T Edapudlel tn dUCLKA TG OEWOUIKAG E0TIOL 68 CUCTAMATA EYKOLPNG TPOELSomoinong Kat otn
UEAETN TNG EEEALENG OELOULKWYV EEAPTEWV.

Fevikég Ikavotnteg
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Katavonon e€elSikevuévwy Bepdtwy €peuvog otn GUOLKNA TNG OELOULKNG €0TiaG

Xprion eldkwv AoyLoUIKWYV TIou oxetilovtal pe tn Bepatoloyia Tou padnuatog

Avaluon oelopoAoyLIKwy Sedopévwy

I

(

B

B

n

n

I .
T Awevépyela epyacLwV O€ OTOULKO Kal OPASLKO eminedo
1

1

1

1

ExTipunon Kat eppunveia amoteAeopaTwy

(3) NEPIEXOMENO MAGHMATOZ

A. Oswpntikn kataption (mapadooeilg/ SLalégeLc).

T

= =

B. Aoknoelg mpagng: AvaAucn oelOPOAOYLKWY Sedopévwv pe olyxpova AOYLOMLKA Ko
EPMUNVELN ATTOTEAECUATWV.

= =

Opavotyevng Slappnén twv netpwpatwv (Bswpla Griffith, melpapotikég
MEAETEG TNG AVIOXAG TWV METPWUATWY, N EMSpACN TWV LYPWV TWV TIOPWV
otn Sudppnén, BpauoTIkA-TIAQCTIKA HETABaON).

TpBn Twv TMETpWHATWY (BEWPNTIKEC EVVOLEG, TIELPAUATIKEC HEAETEC TNG
TPLBNAC, oslopikn) oAloBnon, TP o€ YeWAOYIKEG CUVONKEG).

Epyaotnplakn HeAETN TAapapopdwong-n TEXVIKN TwV AKOUOTIKWV EKTounwy
(AE)-avaAoyikn edappoyn otn CELCULKOTNTA.

Mpodpopa pavopeva epyaoctnpLokng Bpalong METPWUATWV.

Mnxavik (Kwnuotikn kat Suvaplkn) g oelopikng duappnéng (mAaiolo
HUNXOWVLKNC, OXNUATIOUOC KOl QVATITUEN pNYHATWY, avToxn Kol peoAoyla Twv
PNYUATWY, YEWUETPLKN TOAUTTAOKOTNTA TNG OEOULKAG Sdppnéng kot
UNXOVLIKEG ETUOPACELG TNG ETEPOYEVELAG).

Mnxavik Twv oslopwV (LoTopikr €€€ALEN, BewpnTikd UTOBOOPO, MOCOTIKA
EKTLUNON, UNXOVLKI) OUVOETWVY CELOUWV).

O 0€loLKOG KUKAOG, NMpOyvwaon CEopWY. ZTASL0 TOU OEOULIKOU KUKAOU Kol
TO XOPOKTNPLOTIKA TOUG, €EPUNVELA, HOVIEAQ OUCCWPEUONC OVNYUEVNG
napapopdwong.

Edapuoyéc popdokAaopatikng yewpetpilag (fractals) kot mpotumwy
autoopyavwuévng kplowpotntag (SOC), kpiowo onueio (critical point),
HokpompOBeoun-peconpobeoun kot Bpoaxeiag OSwdpkelag mpoyvwon
OELOMWYV, HOVTEAQ KOl EpUNVELD TOUG,

QuOLKAG TNG OELOUKNAG €0TIA Kal €POPUOYEG OE CUOTAMOTA EyKOLPNG
nipoeldomnoinong (early warning systems), e€€AEnN oelopKWY e€ApOEWY

Epyaotnplakn HeAETN mMapapopdwong-n TEXVIKN TwV AKOUCTIKWVY EKTTounwy
(AE)-avaAoyikn ebappoyn oTn CELCUIKOTNTA.

Mpodpoua pavopeva epyactnplokng Opalonc METPWUATWVY.

Ebapuoyég popdokAaopatikng yewpetpiag (fractals) kot mpotunmwy
QUTOOPYAVWHEVNC Kplolpuotntag (SOC), otn pakpomnpoBbeoun-peconpoBbeoun
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Kal Bpaxelog SLapKeLOG MPOYVWON CELOUWY, LOVTEAQ KOl EPUNVELA TOUG,
1 QuowkNg TNG OEOUIKNG €0Tia KAl €POPUOYEG OE OCUOCTAMATO EYKOLPNG
npoeldonoinong (early warning systems)

(4) AIAAKTIKEZ kat MAGHZIAKEZ MEOGOAOI - AZSIOANOrHZH

> B

TPOMNOZ NAPAAOZH2

B¢~ h "’ | B

1.Npdécwno pe mpOcwno SLaAEgeLg.

2. Mpoowo LE MPOCWIIO ALOKNOELG TTPAENG OTNV

avaAuon Kol EPUNVELN OELGULOAOYLKWV
6cbopévwy pe xprion H/Y.

3. Xpriong duvatotAtwy T n-taéng tov EKNA

(meploxég ovintRoswy, blogging k.d.) yla dudaxvon
npoodetng nAnpodopiag, Stavour) vAtkou,
eniluon MPOoBANUATWY KoL ATTOPLWV K.ATL.

(V]
I’l"'h‘

XPHzZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN

[®f on o
SO Ll R

> B

0 MNoapouolaoelg

Itn Awdaockalia: Mapouotdoslg PowerPoint

(avaptnuéveg otnv LotoosAida Tou padriuatog

otnv n-taén tou EKMA - evowpatwvouv

EKTIOLOEUTIKEG BLVTEOTALVIEG OXETIKOU WE TIG

SLaAEEELG TiEpLEXOUEVOU).

Ztig Aoknoeig Npagng:

PowerPoint yua TO

dpovtiotnplakd péEpog twv Aoknoswv Mpaéng
(avaptnuéveg otnv LotooeAida Tou pabruatog
otnv  n-tafn tou EKMA). Evowpatwvouv
EKTIALOEUTIKEG BLVTEOTALVIEC OXETIKOU HE TIG
SLaAEEELG TiEpLEXOUEVOU.
Xprion €feldikeUévou  AOYLOMIKOU Yyl TO
TIPAKTIKO UEPOC TWV aoKNoswv (SlatiBetal péow
NG LotooeAiSag Tou pabAuatog otnv N-Tagn tou
EKMA).

Itnv Emwkowwvia pe toug doutntég: MNépav TG
TIPOCWTTKNG emadng, xprnon Twv duvatotTwy
enkowwviag kot blogging tng n-ta&ng tou
EKMNA (StaBeowpdtnta 24/7) ylo emikowwvia,
Stavoun VALKoU, emiAuon amopLWV K.d.
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Alalé€elg

3 wpeC x 13 ERSopadeg

AoKNOELG TIPAENC

2 wpeg x 13 ERSopadeg

Kat’ oikov epyaocio —
nepAaUBAVEL TNV
T(POETOLUOOLA YLO TEALKN)
aglohdynong (e€etdoelg).

10 wpec x 13 ERSopadeg




Mapaptnuo A9 Meplypappata

v _ ' B ; S 0 Ch Yy ">

>s ' ECTS Vv, ; ZUvolo MaBrpatog 195 wpeg
AZIONOTMHZH MPOITHTQN Ot poutntég agloAoyouvtal otnv EAAnvikn yAwooa,

J‘ sty " h v ' L h g o ¢ ' ' ' '

- evw yla oAlodamou¢ dowtnteég €€ Eupwmng
m<- " h BV T<l Cs (Erasmus) umapxet duvatotnta afloAdynong
prh>T L e 1. >" KalL otnVv AyyALkn.

[ T <<h < n- <4t 3 , , , , ,
B A s o i s O Ttelkodg Pabudc Siapopdwvetal amod oepd
n-’ < ' [ o<t > oa Sokipactlwy oL onoieg mephapBavouy:

NG ‘B K gBah, > h ¥ , , , , ;
neos R I 0 [lpantég epyaoieg/ekBéoelg mempaypévwy e
r<'arcs nvw_nh-"": ks TWV 00KNOEWV TPAENG LE TTOOOOTO 50% el Tou
L L TeEAkoU Babuov.

B AN TA_h _hoon 0 Telkn ypamtn e€étaon emi tng Beswploag oto
h v ¥ L ¢ h s h A ,A ) ' ,/ I

o - . : v o Té€Aog tou efapnivou (kUpla) /KoLl Katd Tov

punva JentéuBplo (eEmavaAnmriky) e TTOOOOTO
50% emni tou teEAkoU Babuol. H Bepatoloyia
mepAOUBAVEL piypo €pWTACEWV TOAAATIANG
emhoyng, oUVIOUNG OMAVTNONG KOL EKTEVOUG

QVATTUENG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

MNpotewvopevn BiBAoyp

adia :

9 Das, S., Boatwright, J., Scholz, C,, (ed., )1986. Earthquake Source Mechanics, American
Geophysical Union, Book Series: Geophysical Monograph Series, ISBN:9780875904054

9 Udias A, Madariaga R, Buforn E. 2014. Source Mechanisms of Earthquakes: Theory
Practice Cambridge University Press.

 Kostrov, B.V., Das, S., 1988. Principles of Earthquake Source Mechanics. Cambridge

University Press.

9 Scholz CH. 2019. The Mechanics of Earthquakes and FaultiBgl ed. Cambridge

University Press.

 Lay, T., Wallace, T., 1995. Modern Global Seismology, Academic Press, p. 521. eBook
ISBN: 9780080536712
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(1) FENIKA

IXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metamtuxtakod

KQAIKOZ MAOGHMATOZ | Iz-E12 ‘ EZEAMHNO zZIMOYAQN ‘ 2

NIOOZDAIPIKA PEYZITA - HOAIZTEIAKH KAI

TITAOZ MAGHMATOZ
ENATOMENH ZEIZMIKOTHTA
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
[ SO - ot "‘_;_"“W_
_ o, >htmsh T T 0.0 pth<wyve ' 3 EBAO:;,IP':?AIE: NIZTQTIKEZ
Tt Sw > AR LB h =" Aw>~Y A MONAAEZ
h /\ h 1 4 h _ B _ € I B J { v > h { € h > B I _ ’ H AIAAzKAAIAz
T . VS A>T AL LA
Napadoosig/Slalé€elg kat AokAoelg Mpagng. OL TLOTWTLKEG 5 75
LOVASEG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU LatOrjatog ’
J’""‘w‘_ns‘rs"wl h/\l’rs'h‘_rs’cp(z"’Jh/\,“ 1 1 h ¢
s '1 " h,YA_h' hah< _CCh Y 4pn0d
TYNO: MAGHMATOZ , , , ,
vs At s -~ -~ 3 Ebikevong, Ebikou YrioBdaBpou, Avamtuéng
B4 e T LA A AgfloTATWY
L8V

MPOAMAITOYMENA MAOHMATA: | TUTILKA TpoQmaLTOUPEVO Hadnuoata S8ev  UTApPXOUV,
OAAQ OL peTamTUXLAKOL POLTNTEC AVOUEVETAL VO EXOUV
ETUTUXWG  OAOKANPWOEL  TIPOMTUXLOKA  padnpata
Quowkng kot  MaBnuatikwv  (Atadoplkol Ko
OAokAnpwtikoU Aoylopol kat pappikng AAyefpag)
otnV 2XoAn TPoEAEUCHG TouG. MeydAng onuaociag Kot
OUVIOTWEVEG ELVaL YVWOELG TIOU €XOUV amoktnBel and
ETULTUYN TIOPAKOAOUBNGCN TIPOTITUXLOKWY HOBONUATWY
rewduotkng, Ffewloyiag kat Tektovikng FewAoyiag.

FNQ23A AIAAZKAANIAZ

ko EZETAZEQN: | DVMVAKN

TO MAGHMA NPOz®MEPETAI ZE

DOITHTES ERASMUS | VA 0TV AvyAun

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata
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EAQOTIKOTNTO, OELOUOL KOL UIKPOCELOWUIKN TtapakoAoUBnaon. MpoppLK €AQOTIKOTNTA KoL
OELOMLKA KOPOTO. OeUeAMWOELS apXEC TNG TTOPOEAACTIKOTNTOG. PAUULIKEG OXECEL TAONG-
MAPAUOPPWONG O TIOPOEAACTIKO HEOCO. Mapauopdwon O HUIKPOPWYHEG KOl PWYHES
KOPEOUEVEG Ot PeUOTA. Por PEUCTWV Kol SUVOULKH TIOPOEAAOTIKOTNTA. Mn YPOUULKA
QUTMOTEAECUATA TIOPOEAOCTIKWY TOPAUOPOWOEWY. EEGPTNON TACEWV amO TG EAAOCTIKEG
OLOTNTEC, UN YPAUULKN dUon Tou cuvteheotn Biot-Willis. MéyeBog aUleuéng mOpoEAACTIKNAG
TAONG, CUVTEAECTECG evepPyoUC TAONG, €€ApTNON TAONG OO TN SLAMEPATOTNTA TOU UECOU
61a6oong. Peuotd Kol ETMAYOPEVN OELOULKOTNTO. ZELOULKOTNTO KoL YPOUMLKA Sldxuon
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TOPLKNG TEONG. ZELOUIKOTNTA KATA TNV €KXUON PEUCTWV. ALEYELPOUEVO  HETWTIA
OELOULKOTNTOC. METWMA OELOUIKOTNTAG Kol TIOPOEAAOTIK oUleuén. ZelOULKOTNTA OF
£TEPOYEVN UECQ. ZELOHLKOTNTA OTNV EUPUTEPN TIEPLOXN HEYAAWV PPaAYUATWY. ZELCUKOTNTA
KATA TNV €KXUON PEUCTWV. PEUOTA KOl NPALOTELOKN OELOUKOTNTA. XWPOXPOVIKA TTPOTUTIA
oelopkOTNTOG 0 ndatotelakd meptBarlovia. QaAoCUATIK AVAAUON CELCUIKWY ONUATWY
o TEKTOVIKA Kot ndatotelakd neptarlovra. Katnyoplomoinon ndaloTELOKWY CELOUKWVY
oNUATWY BACEL KUUATOHOPGWY KL CUXVOTIKOU TEPLEXOUEVOU. AladOpOoTOLCELS avVAUETA
0€ aVOLKTA-KAELoTA ndalotelakd cuotiuata. MetaBolég nediov Taoewv oe ndaLOTELAKA
neplBarlovta. Mnyxaviopol yéveong oe ndalotelakd meplBallovta. Baolkég apxEG
OELOULKNG Topoypadiag. Edapupoyeg madnTiknG OElOUKNAG Topoypadiag os ndalotelakd
neptBailovta. Xpovikd petaBoaAloupevn (4D) oslopikn) topoypadia oe ndaloteloka
neplBaAlovta. Tuothuata €ykalpng mposldonoinong Kot Suvatotnteg €viagng Ttoug o€
ETIXELPNOLOKO TTAALGLO.

Me tnv emtuxn oAokANpwaon Tou pobnuatog o doltntr¢ Bo mPEMEL va pay LOTOTIOLEL:

. ALaXWPLOUO CNUATWY TEKTOVIKWY, NPALOTELOTEKTOVIKWY CELOUWY Kol NPALOTELAKOU
BopUPBoU, CUOCXETION OELOULKOTNTOG ETAYOHEVN OO TNV emidpoon PEUCTWV OTO UECO
Sdtadoong.

o AvayvwpLon Tng XPOoVIKNG EEAENC TWV CELOUIKWYV KaTaypadwy KATA Ta oTAdLo TipLv
™V ndoatotelakn €kpnén
. Avayvwplon onpatwyv g €Kkpnéng kol ocuvodwv doatvopévwy autng (r.x. lahars,

TIUPOKAQOTLKEG POEG) KABWG Kal EMOYOUEVWY ONUATWY omd TtV enibpacn PEUCTWV OTO
puéoo dtadoong.

o MeA€Tn Soung OEOULIKWY TOXUTATWY o€ ndoatotelakd meptBarlovta. AfloAdynon
OIMOTEAEOUATWY HEAETWV TIOU £X0UV SnUooLleuBeil oe S1eOvN EMIOTNLOVIKA TEPLOSIKA

Fevikég Ikavotnteg
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1 Avalntnon, avdluon kat cuvBeon 6eSopévwy Kal TANpodopLWY, LE TN XPron Kol Twv

AMmAPATNTWY TEXVOAOYLWV.

Mpoaywyn Tng eAeUBEPNG, SNULOVPYLKAG, EMAYWYLKAG KAL KPLTIKNAG OKEPYNG
Mpocopuoyn Og VEEC KATAOTAOELG

Autovoun Epyaoia

Opadikn epyacia

Epyaoia og Slemiotnpovikd reptBaAiov

A0OKNON KPLTLKAG KOl LUTOKPLTLKAG

YeBaopog oto dpuoko meplBaiiov

Yxebloopog kal Slaxeiplon £pywv

=A =4 =4 4 -4 4 -4 -4 -

AN anodpacewvy.
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(3) NEPIEXOMENO MAGHMATOZ

A. Oswpntikf Katdption (rapoaddosig/ Staléeig).

PoAog kat cupBoAn tng Newduolkng Kat Zelopoloyiag otnv LeAETn Tng AlBdodatpag Kat Tou
€0WTEPLKOU NG NG.

Aoun, cuotacon Kal Asttoupyia Tou eowteptkol TG MNc: Anuoupyia kot Stadopomnoinon tng
g uopdn, eowteplky Soprp Kol ouotacn’ Katavoun Tieong, Oepuokpaaiag,
TIUKVOTNTAG, MNXAVIKWV BLOTATWY KAl NnAekTplkwyv Slothtwy: dourp tou Mupnva,
Mavéua kat 2tepeol QAolov.

OepeAMlwOELS apPXEG TNG TTOPOEAACTIKOTNTAG. MEAETN TNG CELOULKN G §pAcTNPLOTNTAC KATA TNV
£KYUON PEUCTWV. ALEYELPOUEVO UETWTIA  OELOMIKOTNTAG  KABWG Kol  HETWTO
OELOULKOTNTOC KL TTOPOEAAOTIKY oUTeUEN.

Mn yPQUULKA OTTOTEAECUATA TIOPOEANCTLKWY TTAPALOPDWOEWV.

TUTUKA OElOPLKA onpata o ndalotelakeg e€apoelg. MeAETN TNG HOPdNG TWV CELCUIKWV
Kataypadwv Kol TOU CUXVOTLKOU TOUug TepleXopévou (ddopa-daopatoypadnua) oe
noatotelakd meplParlovia, SLaXwPLOUOC O KUPLEG KOTNYOPLEG OCNUATWY (TEKTOVLKOL-
noatotelakol oelopol, ndalotelakog BopuPog) Kal umokatnyopieg Pacel Tou otadiou
e€ENENG tne mapofuoukng daong tou ndatoteiov (VT-A, VT-B, uBpldikol oslopol,
tornillos) kal twv cuvodwv dpatvopévwy piag noatotelakng ékpnéng (Aacmopogc-lahars,
TIUPOKAQLOTLKEC POEC, KATOALOON OELC).

Jeloplkn avicotpormia o ndatotelakd neplBariovia. MeAETN TNG OELCULKNC QVIOOTPOTILAG
KOl XPOVIKEG UETAPBOAEC TWV TOPOUETPWY OXAONG EYKAPCIWY KUUATWY 0t SLadopeTIKA
nooatotelakd neptPaAiovia (AVoLKTA-KAELOTAO CUCTHHATO).

Edapuoyég mabNnTIKAG OEOULKAC Topoypadlag. AvAkTnon Kol €mAoyr OELOUOAOYLIKWY
Sebopévwy yla topoypadia, pEBodol avamtuéng kavapou (KeALA-KOUPOL), OELOUIKN
Topoypadia KUMATWY XWPEOU (TOTIKEG, TEPLDEPELAKEG KAL TNAECELOUIKEG ETUKEVIPLKES
QMOOTACELS), £PAPLOYEC OELOULKNG Topoypadiag oe ndalotelakd meptfarlovia, 4-A
OELOULKA Topoypadia.

MéBobdoL mpoyvwong kot Sloxeiptong ndaloTElOKWY  Kploswv. MovtéAa Tpoyvwong
noalotelakwyv ekpnéewv, edappoyeg oe Sladopetikd ndalotelokd mneplBaAlovta
(20ykAong-anokAong ABoodatpikwv TAakwy, Bepuéc kNALSeC), ouoTnuata €ykalpng
npostdomnoinong kat Suvatotnteg EVialn g ToUg O EMLXELPNOLAKO TTAAiaLo.

B. AGKNOELG TPAENG:

I Amotnwon yewAOYWKWV KoL OELOHOAOYIKWY Oebopévwv e olyxpova AOYLOULIKA
Wnorakng xaptoypadiag

T Avdluon oelopoloyikwy Sedopévwyv  PeE  olyxpova AOYLOMLKA Kol gpupnveia
OTTOTEAECUATWV.

1 Avayvwplon mpodpopwyv, ndaloTelakng EKpnéng, oNUATWY BACEL TOU CUXVOTLKOU TOUC
TIEPLEXOEVOU KOLL TOU BABOUC TWV YEYOVOTWV.

T Avayvwplon BaBuwwv ostopwv Makpdg Meptodou (DLP) kal OuoxETION TOUG HE
Opeatikec-DpeATOUAY LOTIKEG EKPNEELG

9 Extipnon tng xwpo-xpovikng (4-A) Stadopomoinong Twv TaXUTATWY KUPATWY Xwpou (P,S)
kat Adyou Vp/Vs ndalotelakd KEVIpa KOTA TNV SLapkela Uiog ndalotelakng kpiong kat
€pUNVEld TWV UNXAVIOUWYV TTou 08nyouV o auTH.
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(4) AIAAKTIKEZ kow MAGHZIAKEZ MEGOAOI - A=IONOrHEH

TPOMNOZ NAPAAOZHZ
o © S8 -
B ¢~ h "’

1 B

1.Npécwno pe MPOcwNo SLaAEEeLg.

2. MpOowo LE MPOOWTIO OLOKNOELG TTPAENG OTNV
avaAuon Kat eppnveia YewdUOoLKWY SESOUEVWV ULE
Xpnon H/Y.

3. Xpriong duvatotAtwy TNG N-tdéng tov EKNA
(meproxég ouintioswy, blogging k.d.) yia dudxvon
npocBetng nAnpodopiag, Stavoun VALkou, emiluon
TPEOPBANHATWY KOl ATIOPLWYV K.ATL.

XPHZH TEXNOAOTIQN

MNAHPO®OPIAZ KAI ENIKOINQNIQN
VR J ®f on @
. ¢ o

> B

rlnﬁ‘“' h‘?"{-‘

r1'1h‘ ¢ h

Aldaokalia: MapoucLAcELg PowerPoint
(avaptnuéveg otnv LotooeAida tou pabnpartog otnv
N-ta€n tou EKMNA — EVOWUOTWVOUV EKTIOLOEUTLKES
Bwrteotalvie¢  OXeTlkoU  HE TG OLOAEEELG
TIEPLEXOLEVOU).

21N

St Aoknoelg MNpaéng:
0 [MMapouoldoelg PowerPoint yla to ¢ppovtotnplokd
MEPOG TwV Aoknoewv Mpaéng (avaptnuéveg otnv
LotooeAiba Tou padnuatog otnv n-taén tou EKMA).
Evowpatwvouv EKTIOLOEUTIKEG Bwrteotalvieg
OXETIKOU WE TIC SLaAEEELG IEPLEXOUEVOU.

Xprion €&el6IKEVUEVOU AOYLOMLKOU YLOL TO TIPOKTLKO

HEPOG TwV aoknoswv (StatiBetol péow NG

LotooeAibog Tou pOOApATOC OTNV N-tdén Tou

EKMA).

Jtnv Emkowwvia pe Toug dountég: Mépav NG
TMPOOWTIKNG emadng, XPAOoN Twv SuvaToTHTWV
gmkowvwviag kat blogging tng n-taénc tou EKMA
(6aBsowpuodtnTa 24/7) vy smikowwvia, Stavoun
UALKOU, eMiAucn amopLWV K.d.

OPIrANQZzH AIAAZKAAIAZ
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AlahegeLg 3 wpeg x 13 EBSopadeg

AoKNOELG IPAENG 2 wpeg x 13 EBSopadeg

Kat' oikov epyoaocia —
nep\apPBavel tnv
TPOETOLUAOLA YLa TEALKN
aglohdynong (e€etaoelg).

10 wpeg x 13 ERSouddeg

YUvolo Mabnpuatog 195 wpeg
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OL dottntég alohoyouvtal otnv EAAnvikn yAwooa,
evw yla aMobdamolg doltntég €€ Eupwmnng
(Erasmus) umdpxet Suvatotnta afloAdynong
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- : Ko otnv AyyALkn.
A nv AyyAwn
C < [~ i <" >h_ A O TteAkog Pabuog dwapopdpwvetal amd oelpd
te ) KI ) Ban. -~ h' " zz Soklpaolwy oL omoleg meplhapfavouy:
S .
At oo pvw_hc k" Mpamtég epyaoieg/ekOEoELC TIEMPAYUEVWY ETTL TWV
> AET Y W< Ko W< 0OKNOEWV TPAENG pe Tooootd 50% emi tou
hw A - TeAKoL Babpol

T et oA Rt T TeAwkn ypamti e€€taon ent Tng Bewplag oto TéAoG

. W o

- - tou eopivou (kupla) A/KoL Katd Tov pAva
SemtéuPplo (emavoaAnmrikn) pe mocootd 50%
enl Tou TeAkoU Poabuol. H Bepatoloyia
TEPAOUPBAVEL Hiypo EPWTACEWV TIOAATIANG
ETUAOYNAG, OUVTOMUNG QTAVINONG KOl €KTEVOUG
oavantuéne.

(5) ZYNIZTQMENH-BIBAIOTPADIA

Mpotewopevn BiBAoypadia :

1
1

1
)l

Lay, T. and T. Wallace (1995). Modern Global Seismology. Academic Press.

Shearer, P.M. (2009). Introduction to Seismology (2nd ed.). Cambridge: Cambridge
University Press.

Zobin, V.M. (2003), Introduction to Volcanic Seismology. Amsterdam: Elsevier Science.
Shapiro SA. Fluidinduced Seismicitgambridge University Press; 2015.

Mpoatpetikr BLBAloypadia yla nepetaipw peAétn: OAa ta BLBAla eival mpooBacipa otnv
BBALOONKN TG 2X0ANG OTIkWV ETiotnuwy, n dlabéoiua o NAEKTPOVIKY popdn:

1

T

Fowler, C.M.R., 2005. The Solid Earth: An introduction to Global Geophysics, Cambridge
University Press.
Poirier J.-P., 2000. Introduction to the Physics of the Earth’s Interior, Cambridge
University Press.
Stacey, F.M. and Davies, P.M., 2008, Physics of the Earth, 4t edition, Cambridge
University Press
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ElSikevon:
[MepBarrovtikn IapakoiovOnon
kalt Buwoipotnta
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NEPIFPAMMA MAOGHMATOZ

(1) TENIKA
ZXOAH | OETIKQN ENIZTHMQN
TMHMA | TEQAOTIAZ KAI TEQMEPIBAAAONTOZ
EMINEAO ZMOYAQN | Metamtuylakd
KQAIKOz MAGHMATOZ | NMNB-Y01 ‘ EEAMHNO EI'IOYAQN‘ 1o
RGNS ZuotApata I'E(n'vpad)lkwv I"I)\npocbopu.ov yla
nePLBAANOVTIKES EPOPLOYEG
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
" S . ! - ot T . Sw
oY >htmsh Y - @, @ ph<wvs' 3 EBAO;;’L’:?'A'H NIZTQTIKE:
- _ ¢ V\hl_ "y\"W/bh"“\s_ .h * B A* h > h 1 ' h MONAAEZ
nARS Th. 6 widcsnhitncs _-d DIDAZKANIAZ
S . S oA >T AR A
Napadoosig/Slalé€elg kot Aokroelg Mpagng. OL TUOTWTIKEG 4 6
LOVASEC OLITOVEHOVTOL EVLALLAL YLOL TO CUVOAO TOU LaOnatog
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TYNO: MAGHMATOZ ] ] , ) )
s At e~ -~ 5 levikol unoBaBpou, ELSikeuong YEVIKWY YWWOEWY,
B4 S 0 st A Aydrttuéng As€lothiTwy
L8 v
NMPOAMAITOYMENA MAGHMATA: | -
FAQZIA AIAAZKANIAL EAANVIKE
ko EEETAZEQN: nvin
TO MAGHMA NMPO:ZMEPETAI ZE NAI otnY AVWALKY
®OITHTEZ ERASMUS v AyyAun
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL531/
MAGHMATOZ (URL)
(2) MAGHZIAKA ANOTEAEZMATA
MaBnotakd AntoteAécpata
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O OKOTOC TOU MaBAupaTog elval n Katavonon tTwv Baclkwv apxwv Twv Fewypadikwy
Juotnuatwv MNAnpodopwyv Kol tne emnefepyooiag yewypadkwy OSedouevwyv WG
amapaitnTwy £pYaAEiwy yla HEAETEG OTOV XWPO TWV YEwEToTNHWyY. Ot dpotntég/tpleg Oa
efokelwOouv pe ta Mewypadika Zuotnuata NMAnpodoplwy toco o Bewpntikd, 60O Kal o€
TIPAKTIKO eMinedo, HEOW TNE XPNONG KATAAANAWY AOYLOULKWV.

Me tnv emtuxn oAokAnpwon Tou pobnuatog o dottntng/Tpla Ba elval tkavog/n va:

1.0piZeL KoL SLatunwvel TIG Bacikég apxES, HEBOSoUG Kat EpapLoyES TWV MEwypadIKWV
Tvothpatwv MAnpodopLwv.

2. Katavoei ta dtadopetikd £i6n dedopévwy ot éva Mewypadiko Zvotnua NAnpodopiwv
(UndLdwrtad, dravuopatika kot Sedopéva npocopoiwong).

3. edapuolel peBOSoUC APLOUNTLKAG KOL OTATLOTIKAG AVAAUONG YEWYPADLKWV
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Sedopévwv.
4. Tuvbualel S1apopPETIKA £i6N SE60MEVWY yLa va Snuoupyel Oepatikou XAPTES.

5. Nepypadet tig dStadopetikég LeBOSoUG MPOoOHOiwoNG Kal LOVTIEAOTIOINCNG
YEWYPOLDIKWV S£60UEVWVY.

6. Edappolel pe066oug avaluong oTig YEWENLOTAMES

7. Katavoei tig Stadikacicg povredonoinong Stadopetikwv Kivdivwy (Stafpwon,
TANUUUPLKOG KivEuvog, mapdkTia StdBpwon)

Fevikég Ikavotnteg
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J‘"“h'>“1' B AWEB Qh_h _rl"45 \V ¢~ A. A" C > B~ hui 18 g
[" h -~ h B A ¢ h* B h v >« 2 h, B w>h_h
B‘_ AT > B 1 h > h w ¢ ¢ _ (_'lC ¢ h h‘_“ﬁ‘
g>hyg ¢ s 1 h > h J’ ¥ h 1 _ B < B B .z 1 >
rl’Jh"h T B 4‘5‘/\wl T ] XX

rl’Jh"h T B ,{‘5"‘_')"/\'9‘ UJ<<“IX

J’h “hoao, a0 AW S A AB "q\sA'/\_ XX D

1 Avalntnon, avaluon kat cUvBeon Sebopévwy Kal MANPodopLWY, e TN XPNoN Kal Twv

AMAPATNTWY TEXVOAOYLWV.

Mpoaywyn Tng eAeUBEPNG, SNULOVPYLKAG, EMAYWYLKAG KAL KPLTIKNAG OKEPYNC
Autovoun Epyaoia

Opadikn epyaocia

YeBaopdc oto dpuoko mepLBariov

Yxebloopog kal Slaxeiplon £pywv

=A =4 4 -4 -4

AN anopdcswv

(3) NEPIEXOMENO MAGHMATOZ

A. OewpnTikn Kataption (mapadooelg/ Slaléelg)

OL mopoucLaoelg Tou padnpartog neptAapBAvouv TNV avamtuén Twv akoAouBwv Bepatikwy
nieblwv:

1.Mevikd XapoakTnplotikd MFewypadikwv Zuotnudatwv NAnpodoplwv
2. Elcaywyn 6s6ouévwv

3. AvaAuon Aedopévwv

4. JUCTAMOTO ZUVTETOYHEVWV

5. TpLHETABANTEG MOPALETPOL

6. EdapHoyEG apLOUNTLKAG KOLL OTATLOTLKA aVAAUONG

7. OswpnTiko uNOPabpo Ppuokwv KVSUVWVY (SLaBpwon, TANUUUPLKOG Kivouvog,
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napaktia Stifpwon)

B. AoknoeLg mpaénc Kol EpYOOTNPLUKEG ALOKAOELG

Ol Epy0oTNPLAKEG OLOKAOELG TOU MaBpatog epAapBAVOUY TNV TIPAKTIKY €€ACKNGCN LE TO

AoyLoutko ArcGIS Pro:

1.M'vwpipia pe to ArcGIS

2. Tpomog Asttoupyiog twv Mz

3. Flewavadopa

4. Wnolomnoinon

5. Awaxeiplon yewypadikig ko teptypadikic nAnpodopiog

6. Elcaywyn dtavuopatikwy Kot Pndtéwtwv sedopévwv

7. AvdAuon dgbopévwv

8. Ogpatiki xaptoypadia kot cuvOeon xaptn

9. Wndraka poviéda edadoug

10. Edappoyeg twv NN otig rewenIoTAMES

11. Movtelonoinon Stappwong

12. Movtelonoinon MARUUUPLKOU Kv8Uvou

13. Movtelonoinon rapaktiog Stafpwong

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOAOTHzH

TPONOZ NAPAAOZHZ
ro e >: ) i h { : ) 1.Npécwno pe npoowrno SLtalégeLg.
2. EpyootnplaKkeg aoKNOoELS e To ArcGIS Pro.
XPHZH TEXNOAOIION | 3t Awdaockalio: [Mapoucldoel HE TIOAULECIKO
NAHPO®OPIAZ KAI EMIKOINQNIQN TIEPLEXOLEVO (ELKOVEC, animation, video)
coo Of dn ®
noooh ‘U_ "ot q'I " Incrl- n o 4 | ZTG Epyactnplakég AOKAOELG: Xprion Tou AOYLOULKOU
> 8 ¥

ArcGIS Pro. MoAUpEeSIKO UALKO HE 08NnYieg yla TIg
EPYAOTNPLAKEG AOKNOELG, LECW TOU eclass.

Ztnv Emwkowwvia pe toug poltntég: xprion tng n-
ta&n¢ Tov EKNA yia emikotvwvia, Stavopn vAtkov,
eniluon anopLwv K.d.
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OPrANQZzH AIAAZKAAIAZ ©h o 5 o Qo v T n-"‘
J’n J’h,"/\_h' h/\h<‘ n = - rlvh>n/\v
Sw Yo Y 1 Y4 h>¢hc<’h D =
" 08 P " AléEerg 2 Wpeg x 13 EBSopASEC
w" ¢ [ 81 2 re <
i ti<tvih,h 3 v " A
Of T T T w_ "t 0T <" AY S EpyaotnplakéG QoK GELG 2 Wwpeg x 13 EBSopddeg
n 1 h _ @ “ vy n t'hy h
ne-hoas ot ew o st E W kot oikov epyacia /
(projecth = 44 T h " s ° 1 h , , .
[h<<' &.at¢n qv ¢~ -||TPOETOaTIAYIATY 7,5 wpeg x 13 EBSopadeg
: ’ aglohoynon
B Ah i1 ~h Y A _ h Yo _ B .
fth SRt >hcr > ther 4| 5jyoho Mabrpatog 150 wpeg
e _ B . > 'S 8 OAR "“ {>'KJ<VW,_
>8 BCTS w7
AZIONOTHZH @OITHTON | H Stadikaoia aglodoynong Sie€dyetal ota EAANVIKA N

ferorrrr oot TN Gt ayyAkd (Yo Toug aAoSarmodc GottnTéC 1 TouC
m<-'h gv - < i 5 | dountég Tou mpoypappatog Erasmus). H e&etaon tou
nh >; R " 1. >7| paBnuartog Booiletal oe ypamti epyoocia eEaurnvou

v - " - ' ¥ il " ’ I ’ 1
IB' :i N s ”n, '<_ W Z | nou niepthappavel mpodoplkr mapouciocn oe Ogupa
nTo<. [. AT <msh - v | IOV TPOTElvouv oL ekmoudeuteg. O TeAkOG Babuog
NG K Bamh, " 03 TIPOKUTTTEL OTTO:
pn'>' > th g S h s
r<* Ao nvw_nh-*" B , , .
n’">' A8’ hs w<<' K w<< Enidoon otig mapaddocels (50% tou teAkou
BAn  wo A e BaOpov)
h vt~ 10 ' . ¢ h B h A
LT Epyacia oto téAog tou e§aprvou (50% tou

teAKoU Babpov)

(5) ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvopevn BipAoypadia :

1

-Juvadn EMOTNHUOVLKA TIEPLOSIKA:

1

9 Journal of Geographic Information System

1
1

EveAnidou, N., Tloufaviwtn, M., & Kapkavn, A. (2023). lewypadikd Iuothpata
MAnpodoplwv amod tn Otwpia otnv Mpdén: Xprion tou ArcGIS Pro [Mpomtuxlako
EYXELPLOLO]. KaAAunog, AVOLKTEC AKaSNUAiKES ExS00€LG.
https://dx.doi.org/10.57713/kallipos-367

EvueAntibou N., Tloutaviwtn M., Koapkavn A., 2022. Tewypadlkd IuoThpaTa
MAnpodopiwv. Ekddoslc TUOAa, 504 oel. https://www.tziola.gr/book/georgafika-
systimata-pliroforion/

EveAnidou, N., & Avtwviou, B. (2015). lewypadikd Zuotiuoata [MAnpodoplwy
[Mpomtuxlakd  eyxewpidlo].  KA&AAutog,  Avowktég  Akadnuaikég  Ekddoel.
https://dx.doi.org/10.57713/kallipos-942

Koutadmoulog, K, EueAntidou N., BaaolhomouAog A., 2006. Mewypadikad Juothuota
MAnpodoplwy - Xprion tou Maplnfo Professional. Ek60oelg Nanacwtnpiouv, ogA. 273.
Baiomoulog A., BaowomouAog A., EueAnmidou N., 2002. lewypadlkd Iuothpata
MAnpodoplwyv amnod tn Oswpia otnv Npaén. Ek60oelg JuppueTpla.

GIS and Remote Sensing Journal

Transactions in GIS

International Journal of Advanced Remote Sensing and GIS
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https://dx.doi.org/10.57713/kallipos-367
https://www.tziola.gr/book/georgafika-systimata-pliroforion/
https://www.tziola.gr/book/georgafika-systimata-pliroforion/
https://dx.doi.org/10.57713/kallipos-942

NEPIFPAMMA MAOGHMATOZ

(1) FENIKA

IXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTIAZ KAI TEQMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metarmtuytakod

KQAIKOZ MAGHMATOZ | MMNB-Y02 ‘ EZAMHNO ZMOYAQN | 1o
MéBoéoL Edappoopévng Epeuvag ot
TITAOZ MAGHMATOZ ,¢ PHOGHEVNG EP ¢ ¢
FrewemMLoTNUEG
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
S B 'B"'_." "" = "_h_"_"tscw"r
., >hftvmsh T T p.d pth<cwyves t EBAO:;,IP':?AIE: NIZTQTIKEZ
Tt Sw > AR LB h =Y AwW>Y A h° MONAAES
h/\hj'hv_s _'. Bj{">h{'h’rsl _EAIAAIKAI\IAZ
B N L T\
Noapadoosig/Slalé€elg kal AokAoel Mpagng. OL TLOTWTLKEG 4 6
LOVASECG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU LatOrjLatog
J”"“W‘_s‘rs"wl h/\"rs‘h‘_rs’cpcg"’Jh/\_" 1 " 1 h
S tuch  NaAh& SR Y dpn0d
TYNO:Z MAGHMATOZ , , ) .
ssat e -~jac o~ 5 levikov unoBadpou, ELikeuoNG YEVIKWY YVWOEWY,
B4 e AT Aydtuéng As€lothTwy
L8 v"' T

MPOAMAITOYMENA MAOGHMATA:

FNQZZA AIAAZKAAIAZ

ko ESETAZEQN: | EMANVIKI

TO MAGHMA NPOz®MEPETAI ZE

®OITHTES ERASMUS | VA TNV AyvAwn

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL458/
MAGHMATOS (URL)

(2) MAOHZIAKA ANOTEAEZMATA

Ma6Bnotakd AntoteAécpata

J'B ct Ch YA h h >h " > * h¢h h¢ B ¢ "B'<cwWwW Assh h 1 A _ " >th 3 >ths v

¢ h h <" <~ BTt T owy Y - v “h h-~c¢ w oy~ A S g i . w >

1‘>jv‘<5 _B’_B _" J'h'h'_')h B

1 J’ s~ ‘1 " h " _ ~ X rl‘ tTow Y X . A rht* >t h¢ _ A B' "h_ B><B B ‘_>"h _J"<
R S S T T L B KL I S

1'[]'5 9 "~ h ¢ Y nB’ﬁ‘_BI n"'w{‘/\ c > T 9 y _V‘ n""h‘c

ﬂj’rs et T g 7 N 110 7 h " r h¢ *'h ¢ _ A B"’ B <8 > > A

To paBnua €oTIAlEL O€ YEVIKEG KAl ELOIKEC YVWOELC OTOTIOTIKNG avaAuong, dewypatoAnyiog
vewrneplBaAloviikwy dedopévwy Kat Asttoupyiog opyavwy epyactnpiou.
Me tnv emtux oAokAnpwon tou podniuatog o pottntrg/tpla Ba sival tkavog/n:

1. Na epoppolel e€elSLKEUHEVA AOYLOULKA YLOL TNV avAAUON YEWTEPLBAAAOVTIKWVY
6ebopévwv (YAwooo tpoypappatiopov R-project/Python, Aoylopikd otatiotikig, 2D
kot 3D ypadnudtwv).

2. Na aroKtRoeL 8£§LOTNTEG TN XPHON TWV KATAAANAWVY EPYACTNPLOKWV TEXVIKWV
eneéepyaciog Kal MPOETOLHACiag SELYULATWV MAPATAPNONG.

3. Na enefepydletal, va avaAUeL Kal va arelkovilel yewmneptBaAloviikd SeSopéva amnd
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Mapaptnuo A9 Meplypappata

S1ebveig Baoelg Ssbopévwv.

4. Na BeATlwOEL TNV LKOWVOTNTA £PEVVOG OTLG EPYOALOTNPLOKEG LOVASEG.

Fevikég Ikavotnteg

[h >j h AT A h. . - _‘ : I B A !.“W"IR‘ _"'!.“hn/\" _"' _‘B_H ““"’” ‘_"'.W_éﬁ"_ .
fhoh " >h pr-<_o>h_ Y ¢h “h h _ s A_ h- he~<y L 0§
B/\hy"_"'z h/\h<“' ¢ h =" 1AK4 h > ¢ h 't 1 h B ot 0 w
T Y YT ANy > ’ Ith > _ 1 h ¥ BT LS Y >
L AT < A s h > - ¢ St h<d
J”‘h">"J" B AWE Ch_h _h rl"{rs'v ¢~ A. A G > B - h 1 1 8 ¢
[-" h -~ h B A ¢ h=* [ h « > ¢~ h. B w>h_h
B‘_ AT > B 1 h > > h w: ¢ ¢ 5 ﬁ‘" ¢ h h _"ﬁ"
g>hy4 t " B 1 h > h J‘ h 1 1 ! B < B LB > 1 >
n’Jh > h T B 4‘5‘/\wl T 7t XX

n’"+h:>’h B L S T E SRS B

J'h'hJ‘J" AW, A B'B‘/\'_'C_‘XX(I)

1 Availitnon, avaluon kat cUvBeon SeSopévwy Kat mMAnpodopLwyY, LE TN XPron Kol Twv

amapaAiTNTWV TEXVOAOYLWV.

Mpoaywyn Tng eAeVBePNC, SNULOUPYLKAG, ETTOYWYLKAC KOL KPLTIKNEG OKEPNC
Autovoun Epyacia

Opadikn epyaocia

YeBaopog oto Ppuolko meptBailov

Ixeblaopoc kot Staxeiplon Epywv

= =4 =4 4 -4 4

AN anoddocewv

(3) NEPIEXOMENO MAGHMATOZ

A. OswpntikA Katdption (tapadoosig/ Stalé€eig)

OL MaPOUCLACELG TOU HaBAUaTog MeEPAAUPBAVOUV TNV AVATTTUEN TwV aKOAOUBwWVY BEpATIKWV
neblwv:

T  AmAG ypap ko poviélo, moAupetaBAntiy avaluon, avaluon
XPOVOOELPpWV (EAEYXOG OLLOLOYEVELAG, CUMTARPWON KEVWV OE
XPOVOOELPEG, TAGELS, EEOUAAUVOH, MEPLOSIKOTNTEG), XWPLKHA KoL XPOVLKNA
avaAuon KALMOTIKWV Se80pEVWY, EPaplOYEG e Xprion YAwooOG
npoypoppatiopov (R-project/Python).

I Astoupyieg ko epapLOYEG TWV OPYAVIWV EPYALOTNPIOU, EPYACTNPLOKEG
TEXVLKEG eMeepyaoiag Ko MposToLaciog dslypdtwy mapatipnong,
TEXVLKEG OTITLKAG HLLKPOCKOTTLOLG.

B. AOKNOELG TPAENG KOl EPYALOTNPLAKEG OLOKIOELG
AvaAuon odaApdtwy

Katavoun ouxvotnTtag KALLATIKWY TIOPOUETPWVY
JUVTEAECTIC CUOKETLONG — TEOT OLLOLOYEVELOC

MovtéAo oAATTANC TOALVEpOUNONG
AvaAuon Fourier

=A -4 -4 -8 -9
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(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOI - AZIONOTHzH

TPOMOZ NAPAAOZHS
re e > i h { : ) 1.Npdcwrmno pe mpdowro StaléSel.

2. Aoknoeig enefepyaciog SESO0UEVWV pE
Xprion H/Y.
3. Xpriong duvatotntwy TG N-tdéng tov EKNA
(meploxég ouintioswy, blogging k.d.) yia
SLayuon npocBetng mAnpodopiag, Stavoun
UAKOU, eniAuon npofAnUATWY KoL QITOPLWV
K.AT.

XPHZH TEXNOAOTFIQN | 3tn Adaokalia: Mapoucolacelg PowerPoint
nl\HPOtDC,)P"IAZIKAl ENIKOINQNIQON (avaptnuévee otnv LotooeAida Ttou HaBARpATOC
e ‘”_ C ;I...q)zf :Vrl__@.h AL otnv  n-té§n tou EKMNA - evowpatwvouv

> - EKTIOLOEVUTIKEG BLVTEOTAUVIEG OXETIKOU ME TIG
SLOAEEELG TIEPLEXOUEVOU).
2tig Aoknoeig NMpaéng:
0 [Mapouoldoelg PowerPoint yw 1o

bpovTloTnPElakd HEPOG Twv  ACKNOEWV
MNpagng (avaptnuéveg otnv LOTOOEALSO TOU

pobnuotog otnv
Evowpatwvouv

n-tagn

tou EKMA).
EKTIOLOEUTIKEG

Bwrteotalvie¢ oxetikoU pe TIC SlaAéelg

TIEPLEXOLEVOU.

Ztnv Emwowwvia pe toug portntég: NMépav tng

TMPOOWTILKAG EMadNC, XPioON TWV SUVATOTATWV

eMKowwviag Kat blogging tng n-ta¢ng touv EKMA

(6LaBsopudTnTa 24/7) yra emkovwvia, Stavopn

UAWKOU, emiAuch amopLwv K.d.

OPrANQZzH AIAAZKAANIAZ ©p Ve U _ . n-"‘
J’rs ‘J’h,'/\_h' h/\h<‘ n - - r]_Vh>"/\v
> w YooYt 1 1 h>¢hc<’”h ; (0}
LR N | S AT Y 25T 2 WpeC X 13 EBSopddec
w ¢ [ 3 rs <
i ti<tvaih,h o3 v " A
of" " " w, "0 1 <" A" S| AokAoelg pdgng 2 WpPeC x 13 EBSopadeg
nan wocs pha
neohtas T ew 8T S W kot oikov epyaoia /
lgojes 2 ST e el ' 7,5 13 EBSouGs
[has' . A" En 1150~ TpOETOLUAGia yla TV ,5 WPEG X BSouddeg

aglohdynon

B Ah a1 7R YA _ h * Yo _ B .
£ th Ch‘E  >h¢ h e L || Zovolo MaBrpatog 150 wpeg
~ _ B . > ¢ h Yo 1Y
>80 BCTS W, 7

AZIOAOTHZH @OITHTON | H Sdadikacia afloAdynong Ste€dyetal ota eAANVIKA N
[ Lo S e o ayyAwa (yia toug alodamoug ¢doLTnTES 1) TOUG
m< - BV < 5 | dournteg Tou mpoypdppatog Erasmus). H aglohoynon
nrh>T Lo "1 > 7| meEPANOUPBAVEL LUKPEG OTORLKEG OLOKNOELG KOTA TN
J T <<h T < n-'<"*+"
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B‘h/\_ b rl’ _ B
n- ' < [ -7 <" >h A
NS ‘B K Bah, ~ h s
n' > hoprhr Ty h z
r<'ats n'vera Z Brh
n">"'ns¢ h' 5 w<< K w<<
B/\h “/\_h _h -
h v ¥ 1 ¢ h s h A
h - ¥ ,‘I" ' W.CD

Slapkela tou g€aprvou (Stapopdpwtikn, 30%) Kot
e€€taon oto TéAog Tou e€apvou (CUMMEPAOUATIKA) N
omola mephapPBavel
T npodopikn mapoucioaon (20%) kat
9 vpamt epyaocia (50%) os B£pa ou oxetiletal
E TO QVTLKE(PEVO TOU pabrpatog

(5) ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvopevn BiBAoypadia:
1 Znuewoelg dL6ackovVIWwY

I HAextpovikég NYEG amo SL18A0KOVTEC

-Zuvadn EMLOTNOVLKA TIEPLOSIKAL:
I Nature Geoscience
9 Nature Climate Change

Atmospheric Chemistry and Physics
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NEPIFPAMMA MAOGHMATOZ

(1) FENIKA

IXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metarmtuytakod

KQAIKOzZ MAGHMATOZ | MMNB-Y03 EZEAMHNO ZMOYAQN | 1o

TITAOZ MAGHMATOZ | TEXNIKEZ AEITMATOAHWIAZ KAl ANAAYZHZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

B - - YU - Yo -t ._'cW‘

Y. >htrsh Y S . prh<wvs' 3 EBAO!';"P’:?A'EI MIZTQTIKES
A > AR LB h =Y Aw>YA h° MONAAEZ

WA TRy Sei i vshahcs w0 AIDAZKAAIAZ

T . S A>T AR LA
Napaddosig/Sladé€elg ko Aokioslg MNpaéng. OL MIOTWTIKEG 4 6
LOVASEG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU LatOrLatog
[ 77w e L€w W m @ ¢ - 4hA. ' L{'ih Sh<h ¢ h
Tt R, YA_h' hAh< USSR Y 4pnOd
TYNO:X MAGHMATOZ , , ) o,
s at e -~ jn: -~ 5l levikou urtoBabpou, Edikeuong yeviKwY yvwoeswy,
BT e T L E AT AvantuEng As€lothTwy
18 Vv Y

MNPOAMAITOYMENA MAOGHMATA:

FAQZZA AIAAZKANIAZ

«ou EZETAZEQN: | TVMVAKA

TO MAGHMA NPOz®MEPETAI ZE

®OITHTES ERASMUS | VA TNV AvyAwn

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL695/
MAGHMATOS (URL)

(2) MAOHZIAKA ANOTEAEZMATA

Mabnolakd AntoteAécpata

IE"J’h,'/\ h * h >h ' >t hC¢h h -~ B <w ' >h h ¥ > h ' > h ~

¢ h hc<c" <~ KTt wy Y -~ “h h-~c¢ wos v A & g i . w -

L < B _hs 'B>h YR [h

ﬂj’rs’ 1 h _"‘ r]._ ‘w" _‘/\rh ' h ¢ _ A B“’_B<|s‘>h_
R R | B ER U USRS . 2 L IR | L IR N :
f ¢ s b, pele_ w gt wi.A GI T sy T _R.[bThCg
1'[_"!5 et T e gl ° i1 7 h " rhe* " h¢ _ A B“’ B <8 >A

To paBnua mopexel eEELOIKEVUEVEG YVWOELG OXETIKA HE peBoSOAOYLEC aXUNG ToU
xpnotpornotouvtal otnv detypatoAndia kot avaluon YEWXNUIKWY LECWV KaBwE Kat
™V TteAKn Tapouciacn twv Sedopévwy o YewXNULIKOUG XAPTeEC. Me TnVv emituxn
oAokArpwaon Tou padnuatog o dpottntig/tpla Ba eivat tkavog/n:

1. Na epappolel kataAAnAeg pebodoug detypatoAnPiag, XnHKAG
avaAuong, Ko enefepyaciog YEWXNHUKWV SESOUEVWV UE OTOXO TNV
QMOTUTIWOT) TOU YEWXNKIKOU avayAudou neploxwv evdiadEpovtog.

2. Na emtAéyel KATAAANAEG aVAAUTLIKEG LEOOSOUG KO TEXVIKEG yLa TN
MEAETN TNG oVOTAONG TWV YEW-UALKWV (TT.X. MeETpwpata, puoika vdarta,
wnuata, 6adn, awpolpeVa cwpatidia KAT.).
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(3) Na cuvekTia Toug KaBopLoTikoUg mapayovieg tou kabopilouv to
YEWXNHLKO uTtoBabpo neploxwv evéiladEpovtog Kat va SLakpivel petall
ONMOVTLKWV KO [N CNHOVTLKWY YEWXN KWV OVWHOALWV.

(4) Na edpappuolel kataAAnAn pe@odoloyia yLa Tov MOLOTIKO EAEYXO
YEWXNHIKWV aVaAUCEWV.

(5) Na avaAappavel tnv euBUVN KoL TO OTPATNYLKO OXESLAC O YEWXNULKWV
Slaokonnoswv NEPLBAANOVILKWV EPEUVWV I EVTOTILGHOU ONY.

Fevikég IkavoTnTeg

[h>jh/\“/\_h' "',' -l. JE/\'CWI 'Ch/\'_'_tsv . w - B
J‘h’h’_'>h n"<_>h_"l ¢ h* "h'k_“’BA_'hh'th?‘:\'N"‘t'1[')"‘8"'
B/\hy"_"'z h/\h<“' ¢ h - -llns{'h > ¢ h 1 h B w
T Y YT NS > B _ . -lrsjh‘> _' 1 h ¥ 5_‘¢ _ _h
_E L AT ST LA L sdoh > T e L i h<g
J‘"“h’>“1" T B AWE Ch_h‘ n"{s \V; C Y ' A At C > B hJJ_Kh<
[" h ¥, h ] A ¢ h* B‘h """ h. B >h h N
B‘_'/\">' 8 1 h >’ h w ¢ (‘"_‘({“I ¢ h* h‘_"({ *
g>hy4 t ¢ s 1 h > h J"vh.l‘l" _'. B<B,‘B"IZ 1 >
n"~'h > h C K LIS TBAN AW s T EXX

n’Jh"h T B {'s"‘_'>"/\'¢ LU<<“IX

J'h'h.l‘.l" AW , A B'B‘/\'_'Q_,XX(D

9 Avaintnon, avaluon kat ouvBeon debopévwy Kal MAnpodoplwy, HE TN XPrnon

KOl TWV amapaitnTwy TEXVOAOYLWV

AN anoddacswv

Autovoun epyaocia

Ouadikn epyaocia

Mapaywyn VEWV EPELVNTIKWV LOEWV

Ixeblaopog Kat Slaxeiplon Epywv

YeBaopuog oto duaotko meplBaAlov

Mpoaywyn tn¢ eAeUBepnG, SNULOUPYLKAG KOL ETTOYWYLKAC OKEYNG

= =4 8 8 48 9 -9

(3) NEPIEXOMENO MAGHMATOZ

A. Oswpntikn kataption (ntapadooeig/ Slalé€eig)
Ol MaPOUCLACELS TOU MaBApatog mepAapBAavouv TNV avamtuén twv akoAouBwv
Bepatikwy nedilwv:

I MeBobdoloyieg unaiBplag detypatoAnyiag mepBAAAOVIIKWY SELYUATWV.

1 MéEBobdot yewxnuikng Staokonnong.

9 Baowkég apx€C ywol TNV Ovayvwplon KoL XOPOKTNPLOUO YEWXNUKWY
avwHoALWwV (Aoyw petaldodopiag i pumavong).

1 AswypatoAnyia pe okomod tov mpoodloplopo YewXNUIKoU utoBaBpou Kal T
VEWXNHIKA XapToypddnon.

T MéBodoL xnuikng avaAuong cuVoALKAG HAToG Tou SElylaTog Kal ONUELAKAG
QVAAUONG OTEPEWV SELYUATWV. APXEG AELTOUPYLOC EVOPYAVWV OVOAUTIKWV
TEXVIKWV.

T MéBobdoL moloTIkOU €AEYXOU TWV QTMOTEAECUATWV TWV TEPLRAANOVTIKWY
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LETPHOEWV.

B. AOKNOELG MPAENG KOl EPYOLOTNPLAKEG OLOKNOELG

MPAKTIKEG OLOKNOELG OTO TIOLOTIKO EAEYXO KOL TN OTATLOTIKN eMetepyacia

QTTOTEAEOUATWY YEWXNULKWV Staokomioewv pe H/Y. Xwpikn enefepyaoia

VeEwXNUIKwvY dedopévwy pe xprion M.

I. Aokfoelg unaibpou

YraiBpla e€doknon otig texvikeg SetypatoAnyiag unaibpou cludwva pe Stebvi

TIPWTOKOAAQL.

(4) AIAAKTIKEZ kat MAGHZIAKEZ MEOOAOI — AZIONOTHzH

TPONOZ NAPAAOZHZ
P e ‘>‘:vqf_ hfl"4 B“ Mpbéowrno e npdowno SLaAéEeg kat €€
‘ AMOOTACEWG SL6aoKAALQ PECW TLG
mAatdoppag e-class
Aoknoeig npa&ng enefepyaoiag Sedopévwv
pe xprion H/Y
XPHZH TEXNOAOTFIQN | 3tn Adaokalia: MapouclaceLg PowerPoint
NAHPO®OPIAZ KAI EMIKOINQNIQN (avaptnuéveg otnv LotooeAiba tou padipaTog
v [ Of dnd . EKMA  — .
T I otnv  n-tafn tou EVOWLATWVOUV
>80 EKTIOLOEUTIKEC  BLVTEOTALVIEG OXETIKOU ME  TLG
SLaAEEELG TiepLEXOUEVOU).
Itnv Emwkkowwvia pe Tig dountég: Mépav  TIg
TIPOOWTIKNAG emadng, XPNon Twv duvatoTHTwV
EMKowwviag TG n-taéng Ttou EKMA vy
gTKOWwvia, dtavopurny UALKOU, emiluon amoplwv
K.QL.
OPrANQZzH AIAAZKAAIAZ © s 10 0 & (3 _ n-"
J'B ‘J’h,"/\_h' h/\h<‘ _n = - rlvh>u/\v
Sw YTt g hch<crh O .
n‘h<w-lvms>"l/§h"hz r'l'Jh 1 . I
LG < Qe s e < ALoAEEELG 2 wpeg x 13 EBSopddeg
i ti<tvih,h 3 s A
o "W POX <t A S AGKNAOELG IPAENG 2 WpeG x 13 EBSopASeC
rl',lh _"' vy n'h{'h
rlﬁ“h'{rs‘_ ¢ w B -~ ¢ w
(project) = ¢ 7N w ha | Agknoelg umaiBpou 1 wpa x 13 EBSopdseS
rh<<t B A" L0 >0 7
Kat' oikov epyoaoia /
Bahas A A _ & _ K , , ,
P h Chis mhe - .| | mpoeToacia yia my 6,5 wpeg x 13 ERSouadeg
© O A T afloAdynon
>6 'h© . w ECTS
JUvoho MaBnuatog 150 wpeg
AZIOAOTHZH @OITHTQN | H Stadikacia afloAoynong Sie€ayetal ota eAANVIKA n
ferrer MU Gta ayyAkd (vl Ttoue oANoSamouc GortnTEC i TouC
m<"h gv' < it 5 dountég Tou mpoypaupatog Erasmus). H aflohoynon
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MNapaptnua A9 MNeplypappora

}‘V h<:h Sl cr'l_ - L >z_ TEPNABAVEL UIKPEG QTOULIKEG OOKAOEL KATA TN
B~ h oA s onc .t Olapkela tou efaunvou (Slapopdwtikn, 30%) Kat
n-’ < [ o<t >h . Al g€€Taon oTo TENOG TOU €AUNVOU (OUUTIEPAOHUATIKA) N
NS¢ . ’ . K " BIAhh vh' " z[q oroia mepl\appavel mpodopikn mapouvciacn (20%)
J; <t A S J nvw_h* g 1 kau ypartn epyacia (50%) oe Bepa mou oxetifetal pe
n">' A’y w<< K W< <| 10 QVTIKELLEVO TOU HaBruaToG.

B A D YA _ h _ f -

h v ~ R . ¢ h 5 h A

h - _ ¥ L , T _ ' oW [0}

(5) ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvopevn BiAoypadia :

International Union of Geological Sciences Manual of Standard Methods for Establishing
the Global Geochemical Reference Network. Demetriades, A., Johnson, C.C., Smith, D.B.,
Ladenberger, A., Adanez Sanjuan, P., Argyraki, A., Stouraiti, C., Caritat, P. de, Knights, K.V.,
Prieto Rincon, G. & Simubali, G.N. (Editors), 2022. IUGS Commission on Global
Geochemical Baselines, Athens, Hellenic Republic, Special Publication, 2, 515 pp., 375
figures, 35 Tables, 5 Annexes, and 1 Appendix

Modern Analytical Geochemistry: An Introduction to Quantitative Chemical Analysis
Techniques for Earth, Environmental and Materials Scientists 1st Edition
Robin Gill Routledge Published May 28, 1997 Textbook - 342 Pages ISBN 9780582099449

Handbook of Exploration and Environmental Geochemistry. Geochemical Anomaly and
Mineral Prospectivity Mapping in GIS. Edited by Emmanuel John M. Carranza. Volume 11,
Pages 1I-VIII, 3-351 (2009) ISBN: 978-0-444-51325-0 ISSN: 1874-2734

Copyright © 2018 Elsevier B.V. All rights reserved

-Juvadn EMOTNUOVLKA TIEPLOSIKA:
1. Geostandards and Geoanalytical ReseaWitey
Analyst Royal Society of Chemistry
Journal of Radioanalytical and Nuclear ChemiSgyinger
Journal of Geochemical Explorati@fsevier
Applied Geochemistrflsevier
Geoclemistry: Exploration Environment Analy$isoscience World

o vk wnN
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NEPIFPAMMA MAOGHMATOZz

(1) TENIKA
EIXOAH | OETIKQN EMIZTHMQN
TMHMA | TEQAOTIAZ KAI TEQMEPIBAAAONTOX
EMINEAO ZMOYAQN | Metamtuytakod
KQAIKOZ MAGHMATOZ | NMNB-Y04 EZAMHNO ZMOYAQN | 1o

TITAOZ MAOGHMATOZ | MEPIBAAANONTIKH PYMNANZH
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
n oo o e C - 50 @0« C oW
= © > = ° = J EBA! AIAIEZ
- Sh* "sh ~ -~ @.d p'hewvs'® 3 prlzzw NIZTQTIKES
- ___‘(:wl >"/\h4|sl h"/\w>"‘/\'_>m'_ MONAAES
hAR TR, e 63 (v snuchcs _{ DIBAIKAAIAZ
T s S A>T AR LA
Napaddosig/Sladé€elg ko Aokioslg Mpaéng. OL MIOTWTIKEG 4 6
LOVASECG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU LaOrLatog
I'v“W‘_B‘B"WI h/\l’ns‘h‘_rs’q;)CE"’Jh/\' Y
Tt u R, YA _h' hah< g i onou ®
TYNOZ MAGHMATOZ , , , o
LB AT G -~ i~ 5| levikou umtoBaBpou, ELdikeELONG YEVIKWY YVWOEWY,
BT fEAS S - A Avamtuéng As€lotntwy
18 Vv Y

MPOAMAITOYMENA MAOGHMATA:

FNQ23A AIAAZKAANIAZ
Kot EEETAZEQN:

EAANviKA

TO MAGHMA NPOz®MEPETAI ZE
QOITHTEZ ERASMUS

NAI otnv AyyAwkn

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

https://eclass.uoa.gr/courses/GEOL689/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata

J’B"J’h,"/\ h h > h h ¢ h h -~ B < W > h h ~ >h * "™ s h ~

¢ h h < < < ' Two Y - ‘ h h - >¥¢ - ¥ A ~ ¥ w > B

1. 31 < s’ s T [h h° '>h g

ﬂj’rs"; h _" rl"‘W{“ _ . A rhe* > h¢ _ A B“’_s<s >h_
J.,v A A _“‘ n. - h < ¢~ U-'V‘ BA'-h-I. r1¢'h’4rs“ .

1'[]'5 1~ h vt e nB’C_B rl' Twl o, A c TLu_-j'y _r‘h“'r‘l\' 'I‘rnn'c

ﬂj‘rs"<"_ [ B4t N 11 h ht* > h¢ _ A B‘“_s<5‘>h

To pabnua gotialel otn pumavon
oToXeVOVTAG OTNV EMLOTNHUOVLIKA

Tou yewneplBaArloviog (€6adog — vepo — atuoodalpa)
Katavonon tng ouvBetng aMnloemibpoong HeTaly

avBpwroyevwyv SpaoTnploTATWY Kal Tou ¢GUuclkoU TePLBAAAOVTOG TOU TAQVATN HOG.
ISlaitepn €udaon Sivetal otig KUPLEG SlEPYAOIEG TTOU EAEYXOUV TN HETOPOPA KAl KATAANEN
TWV pUNWV 0To emibavelako MePLBAANOV, evw TovileTal n SLEMLOTNOVLKA TIPOCGEYYLON TIOU
elval amapaitntn ywa tv oAOTIK EUNESWON Twv GalVOoPEVWY TIOU oXeT{ovtal PE TNV
neptBaidoviikr) pumavon. Mapouolalovial HEAETEC TMEPUTTWOEWV HE TEPLBAAAOVTIKA
Sebopéva amno Sladopeg mePLOXEG TOU EAANVIKOU XWPOU OTOXEVOVTAG OTNV QVATTUEN TNG
KPLTIKAG KAVOTNTAG TwV GOLTNTWV KOl OTNV EMIOTNHUOVIKA TEKUNPLWHUEVN TIPOCEYYLON
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Mapaptnuo A9 Meplypappata

oUYXPOVWY YEWTEPLBOAAOVTIKWY TIPOBANUATWV.
Me tnv emtuxn oAokAnpwon tou pobnuatog o dottntng/Tpla Ba eival tkavog/n:

1.Na epappolel katdAAnAeg pe0660ug MPOKELUEVOU va KaBopilel TIg GUOIKEG Kal
TG avOPWTOYEVEIG MNYEG EUMTAOUTIOHOU XNULKWV OTOLXELWV OE MEPLBAANOVTIKA
Seiypara.

2. Na enefepyaletal Kat va aflohoyei meptBaAloviikd Sedopéva e OKOTIO TRV
agloAdynon tng neptBarioviikig pumavong.

3. Na ouvualeL YVWOELG 0PUKTOAOYLOG KoL YEWXNHELOG yLa TNV MANPECTEPN
KOTAVONON KAl EKTLINON TNG KIVNTIKOTNTOG XNULKWY CTOLXELWV 0TO EMLPOAVELAKO
niepBaAiiov.

4. Na epoppolel katdAAnAn pebodoloyia yla thv mocotikonoinon Tou Kvduvou
TLOU AMOPPEEL ATIO TNV tapoucia pUNWV os mepLBaAloviika deiypata.

5. Na ene§epyaletal Seiypata oTo EPyoLoTrPLO LE GKOTIO TOV EPLBAAAOVTLKO
XOPAKTNPLOKO TOUG KL TNV EKTINON TNG EPLBAAAOVTLKAG SLaBeoLpotnTog
SuVNTIKA TO§LKWV oToLXELWV.

Fevikég Ikavotnteg

[h>jh/\"/\_hl \",' _l. JB/\'?WI ‘?h/\'_'_sl “"h,‘“'pv_'hs“
J’h'h’_'>h n"<_>h_"l ¢ h “hoh >t A b h¢'<“,“.0 B
B/\hy"_ > h AR < ¢ h 1 - B h >I. ¢ h 1 h ., B t w
T <7 , TV AT > lrsjh‘> t 1 h B C _ _h
B L AT <YLY A L Edoh > AR B I S O ]
J’"‘h’>”4 B AW B ¢h_h _rl"45 v [ A, A" C " > B~ h 1 1 B ¢
[" h ey aAh ¢ h* u\h """ h. B ‘w>h_h
B‘_ AT > B 1 h > h w: <" G‘"_'(‘". ¢ h =" h‘_"l.‘"_
g>hy4 t " B~ 1 h > h J"Vhl‘l" _I. B<BV‘B"IZ 1 >t
n’Jh"h T B 1 "B AW “ 7] XX

n-Yhsh e Lt S YA <<l X

Ih'hJ‘J" AW, A rs’rs‘/\'_'c_,qu)

1 Avaiitnon, avaluon kat ocUvBeon dedopévwy Kat mAnpodopLwy, Ke TN XPHRon Kol Twv

ATMOPALTNTWV TEXVOAOYLWV.

=A =4 =4 4 -4

Mpoaywyn Tng eAelBePNG, SNULOUPYLKAG, EMOYWYLKAG KAL KPLTIKNAC OKEPYNC
Autovoun Epyacia

Opadikn epyacia

YeBaouog oto GpuoLko meptPailov

Ixedlaopoc kot Staxeiplon Epywv

ANYn anoddcewv

(3) NEPIEXOMENO MAGHMATOZ

A. OswpntikA Katdption (napadoosig/ Stalé€eig)

OL mopoucLAoELG TOU paBrpatog mepthapBAvouv TV avamntuén Twv akoAouBwv Bepatikwy

nedlwv:

I Ewaywyn o€ BOOLKEG EVVOLEG OXETIKEG LLE TRV TTEPLBaAAovTIKN pUTtavon
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1 Eudavion punwv oto clotnpa £€6adog — vepo - atpdcdatpa
T ®Duowkég KaL avOpwNoyeVveig NYEG EUMAOUTLOHOU

I Tewxnpkég popdEG epdaviong otolXeiwv os oTepeEg GAOELG
T  Mnxaviopoi e§anAwong tng puMavong

T  Kwnukotnta kat neptBaAloviikn SLaOECLUOTNTA LYVOOTOLXELWV OTO
emudaveLloko nepfaiiov

T AvaAutikég péEBodol mpoodLlopLlopou meptBarAovtikig Stabsoipotnrag
I Aotki yewyxnpeia
1 NepBarrovriki pomaveon pe Cr(VI)

I Edoappoyig LOOTOTUKNG YEWXNMELNG TNV EKTiHNON TNG MEPLBAANOVTLKAG
pumavong

I POmavon vdATVWV cUGTNATWY

T MeBodoloyia agloAéynong Kivduvou

Jta mAaiola twv Tapadooswv e€eTAlOVTOL MEAETEC TEPUITWOEWV TEPLRAAAOVTIKAG
puTIaVoNG amo SLadopeg TEPLOXEG TOU EAANVIKOU XWPOU.

B. ACKNOELG TPAENG KOl EPYALOTNPLAKEG OLOKIOELG

Mépog A': Aoknoelg enefepyaociag mepPaAAoOVIIKWY SE80UEVWVY e OKOTIO TNV afloAdynon
™G TEePBAAAOVTIKAG pUTAVONG. AOKNOELS TIPAENG EKTLMNONG KWNTIKOTNTAG PUTIWV OF
eSadikd kat uSATIVA cUCTAHATA.

Mépog B': Epyaotnplakég aoknoelc oto Xnueio tou Epyactnpiov Owovoulkng Mewhoyiag
Kal lewyxnueiag: enefepyacio yewxnUkwy Selyudtwy, SLOAUTOTOLNOELG HE AoBEeV XNHUKA
QVTLOPAOTNPLO, HETPHOEL OUYKEVIPWOEWV OTOLXELWV HE GOOUATOOKOTIA ATOULKAG
anoppodnong.

l. Aoknoelg Ynaifpou
E€doknon otnv unaiBpla avtoia meploxwv meptBarlovtikol KivdUvou

(4) AIAAKTIKEZ kow MAGHZIAKEZ MEGOAOI — ASIONOTHZH

TPOMNOZ NAPAAOZH2

reoc et > ‘n Y h " { '; - Mpbéowno pe tpdowmno StaAEEeLG.

AcKNoELG emeepyaciog Sedopévwy e Xpron
H/Y.

XpRong duvatotitwy Tig n-tagng tov EKNA
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Mapaptnuo A9

Meplypappata

(meploxég ovintioswy, blogging k.d.) yia
Slayuon npooBetng mAnpodopiag, Stavoun
UALKOU, entiAuon MpoBANHATWY KoL OLITOPLWV
K.ATL.

Eknaideuon oto Epyaotr)plo OLKOVOMLKAG
Frewloyiag & Frewynueiag.

XPHZH TEXNOAOTION | 3tn AwdaokaAio: Mapouoldoelg PowerPoint
NAHPO®OPIAZ KAI ENIKOINONION | (qvaptnpéveg otny LotooeAisa Tou pobrpatog oty n-
v Aol en® | r4en tou EKNA
R dh ot her g hy n .
>s . ¥ | Tig Aoknoelg Npa&ng: MNapouoidoelc PowerPoint yia
T0 ¢poviloTnplakd HEPOC Twv Acknoswv [Mpda&ng
(avaptnuéveg otnv LotooeAida Tou padruatog otnv n-
taén Ttou EKMA). EVOWHOTWVOUV  EKTIOULOEUTLKEG
BlvteoTalvieg OXETIKOU e TIG SLAAEEELG TepLEXOEVOU.
Itnv Emwkkowwvia pe tig dountég: Mépav  TIg
MPOCWTIKNG  enadng, xpnon Ttwv Sduvartotniwy
erukowwviag kat blogging Tt n-taéng tou EKNA
(6laBeopuotnta 24/7) vyl emkowwvia, Slavoun
UALKOU, TtIAUGN ATIOPLWV K.QL.
OPFANQZH AIAAZKANIAZ Cht L
J'»s 'J'h)"/\_h' h/\h<‘ ,n - - rlvh>u/\v
Sw YyY' o ytyih csh<c'h o
n‘h<wvs‘lz 1B>'/\h h . ' .
hea Pt s < ALoAEEELg 2 wpeg x 13 EBSopadeg
i ti<tvih,h 3 s A
N "O0x <" A" S| AokAoelg pdgng 2 WpeC x 13 EBSopAdeC
n-lh "hY Fht hE" 1
rl(\“h {B‘_'¢WI B~ " Cw
(projecy = 44 T bt s TN AgkRoelg untaiBpou 1 wpa x 13 EBSouddeg
rh<<t _BLoA" " L >0 7
Kat' otkov epyaoia /
BAh: “h,~A_h® , , ,
L' h Chis h ‘hew || TPOETOWACLO yLO TNV 6,5 wpeg x 13 ERSouadeg
YLt >t Sht Yy aglohdynon
> 'h *, w ECTS
YUvolo Mabnpuatog 150 wpeg
AZIONOTMHZH QOITHTON | H Stadikaoia aflodoynong Sie€dyetal ota EAANVIKA N
ferran - CEM T Gta ayyAkd (vl Toug oAAoSamou GortNTEC f TOUC
m< - RV < s | doltnTég Tou Mpoypdppatog Erasmus). H afloAoynon
n'h >h _her 1. > 7| meplAapPAVEL LUKPEC OTOMLKEG OOKNOELG KOTA TN
IB' AN s ”n, D ‘/%2 Sdpkelor Tou efapfvou  (Slapopdwtiky, 30%) Ko
n- <. p i< s, A e€étaon oto TEAOG Tou e€QUAVOU (CUUTEPACHATIKY) N
NE T L Ban. -~ h' " Zz onola mepllappavel mpodopikr mapouciacn (20%)
> I r’ I 1
J; <t A S I nvw hc g ° { Ko yparttr epyacia (50%) oe Bpa mou oxetiletal pe
n°">' A’ h3T w<< K W< <| TO QVTIKELUEVO TOU HOOAMOTOG
B Ah YA _ h ’ _ f -
h v ¥ 1 ¢ ht B hYAT
h - ¥ ¥ ' w

(5) ZYNIZTQMENH-BIBAIOTPADIA
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-Mpotewvopevn BipAoypadia :

Brian J. Alloway (2013). Heavy metals in soils: Trace metals and metalloids in soil and their
bioavailability. Third Edition, Springer.

Mark L. Brusseau, lan L. Pepper, Charles P. Gerba (2019). Environmental and Pollution
Science, 3™ Edition, Elsevier.

-Juvadn EMOTNHUOVLKA TIEPLOSIKA:

Applied Geochemistry, Elsevier

Journal of Exploration Geochemistry, Elsevier
Science of the Total Environment, Elsevier
Environmental Pollution, Elsevier
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MNapaptnua A9 MNeplypappora
NEPITPAMMA MAGHMATOZ
(1) TENIKA
ZXOAH | OETIKQN EMIZTHMQN
TMHMA | TEQAOTIAZ KAI TEQMNEPIBAAAONTOZ
EMINEAO ZMOYAQN | Metamtuxtakod
KQAIKOzZ MAGHMATOZ | MMNB-Y05 EZAMHNO ZMOYAQN | 1o
TITAOZ MAGHMATOZ | OPYKTEZ NMPQTEZ YAEZ KAI BIQZIMH ANANTY=H
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
B 'B"'_ Tt "" "‘/\W>“"/§_,h_”¢\NB‘
- Shewsh ~ TP.d phcwvs ' o3 EBAO:;"P’:?'A'EE NIZTQTIKEZ
T e LS w > AR LB h =Y Aw>YA h° MONAAEZ
h/\hj’hr_u _‘ 5]4">h{'h’5| _'EAIAAZKAAIAI
T . S A>T AR LA
Napaddosig/Sladé€elg ko Aokioslg MNpaéng. OL MUIOTWTIKEG 4 6
LOVASEG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU LatOrLatog
J”"“w‘_u‘s"wl ha . 78°h* 80O & ~ 1 hA, 1“1 h
T, Ah ht hah< " Gh ~ 4n0®
TYNO: MAGHMATOS , , ) , ,
ssat e --jnc -~ 5l levikoU urtoBabpou, EldikeLONG YEVIKWY YVWOEWY,
L A fE AT S - Avamtuéng As€lotnTtwy
18 v

MNPOAMAITOYMENA MAOGHMATA:

TAQZIA AIAAZKAANIAZ
kot EEETAZEQN:

EAANvIKA

TO MAGHMA NPOz®MEPETAI ZE
@QOITHTEZ ERASMUS

NAI otnv AyyAkn

HAEKTPONIKH ZEAIAA

https://eclass.uoa.gr/courses/GEOL690/

MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata

J’s":’h,"/\_h' h > h h ¢ h ‘r]j!‘_slféw>yry\_rshl _‘i‘/\_$hs" ".ih_{E

Ch_h<<"<“ B ‘wlv‘ - ‘ h h“'¢_ “"/\ ¥ ~ _'_w > 8|

1.>1 7 < _s’ _ s [ hoo > h B

ﬂj’rs":’h o T rl"‘W{“ _ A rht* >t h¢ _ A Bji_/\m<g>}s>rl_“‘1
JOTC AL LA T T e gl AL nehc s
ﬂIB"J'h:‘(\‘ > n5’¢ B rl‘ TwW o, A c > T 9 y _"‘ n."“h‘C
ﬂj‘rs"<"_'¢‘ 7S “Jl'h rh t'h ¢ _ A B'“_u<5‘>h

To pabnua eotidlel otn BLWOLLN EKUETAAEUON TWV KOLTAOUATWY OPUKTWY Topwv (OM) pe
oTOX0 TNV Katavonon tg aAAnAe€aptnong tng €€0pUENC OPUKTWY TPWTIWV UAWV HE TNV
naykoopo Buwotpn avamtuén. 1dwaitepn éudaon Sidstal: (1) otic BOOIKEG APXEG TNG
véveong Kol €peuvag evtomiopou O otnv &npa kat otn 6Odalacoca, (2) ota
VEWTEPLBAANOVTIKA LOVTEAQ TWV OPUKTWY KOl UETOAALKWY TIOPWV (OUUTEPIAAUBOVOUEVWY
Kol Twv Kplolpwyv) Ta omola evomololv 6Aa ta otolxeio/dedopéva tou “kUkAou Twng” evog
KOLTAOMATOG, Ao TNV £PELVOL EVIOTILOUOU UEXPL TNV OMOKATACTACN Tou TeptBdliovtog, (3)
OTO0 OeOUKO KOL OLKOVOUOTEXVIKO TAQiOl0 ylo TNV €peuva  EVIOTOMOU, TNV
£€6pUEN/eKUETANEUON, KAL TOUG KAVOVEC KOL OTPATNYLKEG TIpooTaciog Tou meptBailovtog,
otnv Eupwnaikr Evwon, kot otnv EAAada. Epdoaon Slvetal oto oTpatnylkd Kol Kploluo
HETAAANQ, OTIC OMAVIEC Yyoleg¢ KoL oTtov pPOAO TOUG OTNV EVEPYElakn petaBaon.
Mapouotdlovtol HEAETEG TEPUMTWOEWY amd SlAdopeg TEPLOXEC TOU gupwIAikol Kol
eMNVIKOU  XWpou. EpyacTnplOKEG OOKAOCEL OCUUMEPIAOUPAVOUV  TEXVLIKEC  OTTIKAG
ULKPOOKOTIOC OTO QVOKAWHUEVO WG Kol TPOaSIOPIOUO  HETAAAKWY OPUKTWV OTO
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pHeTtaAloypadkd HIKPOOoKOTLO. Emiong, adopolv TNV €mMAUCN OOKACEWV OXETIKWV UE TNV
afloAoynon enevdUoewV.

Me tnv emtuyr oAokAnpwaon tou padnuatog o pottntrg/pla Oa:

T AwBEtel olyxpoveg e€eldikeupéveg ywoelg (BAEme yvwotikd media mopokATw), Kot
pneBodoug épeuvag, TOU CUUTMEPLAAUPBAVOUV KPLTLKI KATAVONon BEWPLWV Kol apXwV.

T Kotéxel mpoxwpnuéveg Se€otnTeC enMiAuong oLVOeTWV POPANUATWY, EVTOC EUPUTEPOU
(A dlemotnuovikou) mMAalciou, cuvadoug mpog ta SL6ACKOUEVA YWWOTIKA Ttedia, Kal,
TG amapaitnteg pobnaotakég Se€LOTNTEC CUVEXLONG TWV OTIOUS WV TOUC.

T 'Exet TNV kavOoTNTA YL EMLOTNMOVIKA TEKUNPLWUEVN TIPOCEYYLON CUYXPOVWV cuvadwv
TPoBANUATWVY.

M'VwoTtika media

1. MeMovtikol TmayKOoULlol OopukTol ToOpol (HeTOAAEVHATA, PLOUNXOVIKA OPUKTA,
aggregates) kal BLwaotpn avamntuén.

2. Kpiolwpot opuktol kot petaAALKol TOPOL Kal OTPOTNYIKEG TEXVOAOYLEG.

3. Téveon, £€peuva eVIOTLOMOU Kal eKPeTAAAgVon uTtoBaAdoowwy Of.

4. TewneplBaAAOVTIKA MOVTEAQ KOLTOOUATWY OPUKTWV Kol METOHAAKWY TOpwv— H
npocéyylon “Life Cycle Assessment (LCA)”.

5. OE0ULKO KOl OLKOVOMOTEXVIKO TAQLCLO yLla TNV £€pEUVa EVTOTILOHOU, eKUETAAAEUan ONN, Kot
TN OXETIKA Tipootacia Tou eptBaiAovtog, otnv EAAMGSa kat otnv Eupwmnaikn Evwon.

Fevikég Ikavotnteg

[-h>jh/\"/\'_'h'_"l‘ JB/\'(‘WI 'Ch/\'_'_sl ‘“‘ - 7w~ B A h w o, B
Jh h- *>h pn'~<c_>h ¥ ¢ h “hh ¢ sA_ ht heY<y L 0 8
B/\hy"_"'z h/\h<“' ¢ h* 1‘54'h‘> Sh i ALt h B t ' w
T <! "',"’_"_/\Z">‘|s' ¢ h =" _ . A -lsj h > > _' L " h v 5_‘(‘ _' _h
B L AT ST A 18 h > _ e Tt h <4
J’""h’>"1" T B AWB. L‘h_h‘.n"45‘v' ¢~ A At C T > B~ h 11 8 g
" h =~ ,h" 8, A ¢ h s h* ‘ h 1 “w>h h
B._ ' A”>' s71h" " weer et tewmoent h e
g>hy ¢ s 1 h > h J’ ¥ h q o ! rs<'rs¢' "¢ h'y 4T b
n’Jh"h NS 4‘5‘/\wl T 7P XX

n"*h>>h s 4 tETT U S>SYACS <<y X

J’h’hJ_J" AW, A B’B‘A'_'C_,chp

1 Avalntnon, avaluon kat cuvBeon Sebopévwy Kal MAnpodopLwy, e TN XPNon Kal Twv

amaAPAiTNTWY TEXVOAOYLWV.
Autovoun Epyacia

Opadikn epyaocia

Mapaywyr VEWV EPEUVNTIKWY LOEWV
YeBaopdg oto dpuoko meplBariov

= =4 -4 4 =9

AN anoddcewv.

(3) NEPIEXOMENO MAGHMATOZ

A. NMapadooelg (Slalééelg) Tou padrpartoc.
Ol TOPOUCLACELS TOU MaBnuatog MepAAUPAVOUV TNV QVATTUEN TwV akOAouBwv
Bepatikwy nedlwv:

Maykooulol peAlovtikol opuktol mopot (ON)—METaAla Kal 0pUKTA, OTO TIOPOV KAl OTO
HEAOV.
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O Tpog To EPLBAAAOV EKUETAANEUON KPLOLWWY OPUKTWVY KAl UETAAAKWY TIOPWVY

‘Epeuva  Evtomiopou:

otnv Eupwmaiki Evwon Kal BAOIKEG OTPATNYLKEG £PELVOC eVTOTLOUOU oTnV Enpd
Kol otov BaAdoolo mubuéva.

Texvikég, otadla, xpnuotodotnon Kot TPOUTTOAOYLOUOG,
OTPOTNYLKEG Kal emituyia, Katnyopieg amoBepdatwv OM, Mpoodloplopdc Twv
BaoWKWY TOLOTIKWY KOL TIOCOTIKWV TIAPAUETPWY TOU KOltAopotog, MéEtpnon
amoBepdtwy. OLKOVOUOTEXVLKA aloAOynon Koltaoudtwy O,

>t ¢ 0t h o h Tt —HpwroBaulid tng EuplrikAQEVWOnRS |
yla g ONY—MetaMeutikr) Blopnyavia kot Buwowun avamtuén otov Eupwmaiko
xwpo: Mapdv kat MéNov—Opilovtag 2020 (Horizon 2020)—TroAdlia Avamrtuén
(Blue growth)—X-MINE Project {Real-time mineral X-Ray analysis for efficient and
sustainable mining}.

¢ g O

H Beouikn Staotaon twv OMY otnv EAMGSda—EBvikr MoAwtikr yla tnv Alayeiplon twv

Ony -MeptBardovtiky adelodOTNCN EPEUVNTIKWY KoL
Kavoviopog HETAAMEUTIKWY Kol AaTopkwyY epyactwy (KMAE).

£€OPUKTIKWY  EPYywV--

B. Epyaotrpla

OpUKTOAOYIKOG KOl LOTOAOYLKOG XAPAKTNPLOUOC LETAAALKWY OPUKTWY Kol EPpapUOYEC Kall

il

edappoyég otov KUKAO Twng Kot Sltoxeiplong petoAAikwy OMY—TEXVIKEG OTITLKNAG
HLKpOOKOTIaG 0To aVAKAWUEVO PwC—MPpoodloplopdg HETAAAIKWY OPUKTWY OTO
HETOAAOYPADIKO ULKPOOKOTILO.

Edapuoyég NG peTOAAOYPADIKAG HLKPOOKOTIOG OTNnV  YyEveon,
EVTOTUOMOU, OTO LETAAAOUPYLKO EPYOCTACLO, KO OTO TIEPLBAAAOV.

mv €peuva

AokNoeLg 0€LOAOYNGONG LETAAAEUTIKWY EMEVOUTEWV.

I'. Aoknoelg untaiBpou

Enokéelg o€ mepLlox€G LETOANEUTIKOU evELladEpovtog

(4) AIAAKTIKEZ kow MAGHZIAKEZ MEGOAOI - ASIONOTHEH

TPOMNOZ NAPAAOZHZ 1 Npoéowrno pe mpdowrno SLaAEEELC.
. L , '
J P T ExmalbeuTIkEG AOKAOELS
HeTaAAoypadLlkoU LUKPOCKOTILOU.
XPHZH TEXNOAOIIQN | 3TH AIAAZKAAIA: Mapouactdoelg ppt Twv mapadocewy
NAHPO®OPIAZ KAI EMIKOINONION | twyv pabnudtwy kaBwg Kot oxeTikd BiBAtoypadikod
v’ " J (DJ- qul () A ’ . . A’G
nohc o ndn po- g | UVAKO Bplokovtal avaptnuéva otnv oeAida  Tou
> pabnpatog otn ogAida n-tagn tou EKMNA.
STHN EMNIKOINQNIA ME TOYZ OOITHTEZ: OL mopamnavw
NAEKTPOVLIKEC 0eAiSeg Sivouv Suvatotnta emikowvwviag
LE TOUG dOLTNTEG, UTIOPBOANG EPYACLWY, ACKNCEWV K.O.
OPrANQZzH AIAAZKAANIAZ ©h o 5 o Qo v T n-"‘
J'K J’h,'/\_h' h/\h<‘ n - - rlvh>u/\v
>Sw Yoy 4‘{h‘¢h<’hlq) " " ’ =
Pohcwve ' 3 LE>toAhc ALOAEEELG 2 wpeg x 13 EBSopadeg
w ¢ 84”7 3 rs<
Jc’),l[ <t ] zn ! Uo'zv /\r_ < ; . c AGKAOELC TPAENC 2 WpeC x 13 EBSonasdeg
n 1 h " ’ vy n t'h 4 h
neThtE oW e oW Aok oeLg YnaiBpou 1 wpa x 13 EBSopddec
(projecl') > 1.4 “ho,om ] 4 h
rh<<t 8o A" L0 >0
A 5 3 Kat" oikov epyaoia / 6,5 wpeg x 13 EBSopadeg
1 B
JB,Ah e n o hen o TipoEToLUOoia yLlo Thv
vy St G h Yo aglohdynon
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>s ', BCTS W, 7 sUvoho Madrpatoc 150 WpEC
AZIOAOTHZH ®OITHTQN | H Stadikacia afloAoynong die€ayetal ota eAANVIKA N

ferreorm MU ota ayyAkd (vl touc alAodarmolc dotnTEC 1 TouC

m< - h gv' < a5 | ouTnteg Tou mpoypdppatog Erasmus). H a§lohdynon

prh>t et e Tt > T epl\apBAvEL  UKPEG  OTOMLKEG QOKAOELG KATd TN

IB' :Zh = s nn ~< ' . z Slapkela tou eEapnvou (Stapopdwtikr, 30%) Ka

nTo<. [0 < >h . Al e€étaon oto TENog Tou €aUAVOU (CUUTMEPAOUATIKA) N

NS ‘>'_‘ ) L Ban. " h' ~h.zz omoia mepllapPBavel mpodopkr mapoucioon (20%)

F < At c I nvw n g { Ko yparth gpyoocia (50%) oe Bépa mou oxeTileTal Pe

n°>'" A¥’ WE<W<< K TO QVTIKE(YEVO TOU pabruatod.

B AN YA _h _h -

h v ~ I ¢ h s h A

h - _ ~ ~ _ W ) (0]

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

~

_J""_B‘/\'>5/\' Lq'j<‘ J'h)’hY

 Revuelta, M.B., 2017. Mineral Resources: From Exploration to
Sustainability Assessment. Springer.

9 Plumlee, G.S., 1999, The environmental geology of mineral deposits, in
Plumlee, G.S., and Logsdon, M.J., eds., The Environmental Geochemistry
of Mineral Deposits-Part A; Processes, methods, and health issues:
Society of Economic Geologists-Reviews in Economic Geology, Volume
6A.

A . ADE,TT U TSE AT TR ¢ R
Economic Geology, Elsevier

Mineralium Deposita, Springer

Journal of Geochemical Exploration, Elsevier
Ore Geology Reviews, Elsevier

= —a _a _a’
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MAG®HMATA 2°° E£aujvov
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NEPIFPAMMA MAOGHMATOZ

(1) TENIKA

IXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metarmtuytakd

KQAIKOZ MAOGHMATOZ HBB-YOG‘ EZEAMHNO ZMOYAQN | 2°

EOAPMOZMENH FEQ®YZIKH 2THN EPEYNA

TITAOZ MAGHMATOZ
DYIIKQON MNOPQN KAI TEQMNEPIBAAAONTOZ
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
" S - vt T et Sw
Caxnvsn ot cele prhewve x| FPAOPANAEY | niromies
T e Sw > AR LB h =Y Aw>YA h° MONAAEZ
h /\ h 1 4 h . _ B _ € I B J ‘{ v > h { € h > B I _ ’ H AIAAzKAAIAz
T . VS A>T AL LA
Napadodosig/Slalé€eg, Aoknoeslg Mpdaéng Kot  AOKNOELG
Ynaifpou. OL MOTWTIKEG HOVASEG QMOVELOVTAL EViAia yLa TO 4 6
oUVOAO TOU Habrpartog
J"V“W‘_B‘B"WI h/\"lS'h‘_B’d)(Ev'Jh/\“' 1 " 1 h
Tt h Y AR AN S P
TYNO: MAGHMATOZ , , ) , ,
s At s -~jnc -~ 3 levikov umoBdaOpou, ELdikeuonG YEVIKWY yVWOEWY,
'l ¢ © 0 1 B A" C /|

- 1 Avamtuéng Ag§lotitwy

18 v’

MNPOAMAITOYMENA MAOHMATA:

FAQ22A AIAAZKANIAZ

ko ESETAZEQN: | EMNVIKI

TO MAGHMA NPO:®MEPETAI ZE

®OITHTES ERASMUS | VA TNV AvyAun

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL703/
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Mabnolakd AntoteAécpata
J 57 4 7 h hY pAshhett Cthe A h-Y s<w®>h _h o Sh¢" sh ~ < @ Sy

¢h_h<<"<“ B~ ' T owy Y - h h'“_ﬁ > A ¥ ~ _ W > B

L R N >0 B

ﬂIB"J'h," _"‘ rl"'B['_B§5A>ﬁ|]ﬁh‘ﬁhh_9\h‘5 w A h ¢l¢<"
I S S (I B . S { I S

ﬂIB'J'h)'G‘V’ nB’ﬁ‘_BI n"'w{‘/\ CZTSy_V‘ n""h'

ﬂ J’ B et T _ te : 4 .' h ¢ Ry ’Bh’," "_ B < h > h A

Me tnv emtuxf oAokApwon tou podniuatog o portntrg/tpla Ba eival tkavog/n va:

T Avamapdyet ti¢ anapaitnte Paokég yvwoelg kal Se€loTNTEC OTN
Sdlaouvdeon vewduaokn-puokol TLOPOL-TEXVLKA Epya-
vewmepLBaiiov.

T Awkpivel TI¢ BaOIKEC YEWPUOLKEC Evvoleg oth Slepeuvnon PUCLIKWV
TIOPWV-YEWTEXVIKWVY KoL YEWTIEPLBAAAOVTIKWVY {NTNUATWV.

T Avakedarawwvel Tn Baotkr yewduolkry opyavoAloyia Kal TG TEXVIKES
APewc petproswv nediou.

T Awywpilel Ti¢ puoIkEG MOPAUETPOUG Kol YEWPUOLKEG LeBOSoUG Kal
TEXVIKEG OTNV €TAUON YEWTEPLBAANOVTIKWY BEUATWV.

1 Zuvbudlet yewduokd, YeWAOYIKA/ALOOAOYIKA KOl YEWTEXVIKA
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bdebopéva.

I Npooapudlel tn dtadikacio oxeSlacpol — ekTéEAeonG — emefepyaaoiag
— mopoucioong piag yewmnepPalAovTikAG HEAETNG, cUUPWVA HE Ta
SLebvn mpodTuTaL.

9 A&loAoyel kal dikaoAoyel Ta amoteAéopata

Fevikég IkavoTnTEG

(h>ihAYA_h T Y U EATSW. O UShA' s Tt 5 g
Jhoh " >h ptc-<_o>h v ¢ h ¢ “h h > “sA_h- he <y L 0§
B/\hy"_"'z h/\h<“' ¢ h * 1‘54 h > > ¢ h 1 h B w
<" Y e LAY > B _ i’ -lrsjh > _ 1 h e rs_ C _ _h
B L AT ST A 18 h > 7 e Tt h <4
J‘"“h’>“1" T B AWEB Ch_h _n"4x‘v ¢~ A A" C > B~ h 11 8 g
[" h =~  h B, A ¢ h* B h« >« 2 h B w > h h
B‘_ AT > B 1 h > h w ¢ < _ ¢ . ¢ h* h‘_"‘.‘ ‘_ Y
g>hy ¢ B 4 h > h J"vhl‘l" _'. !S<B"B"‘z 1" >t
n’Jh"h T B {'IS‘/\WI T ] XX

n’Jh"h T B {'ns"‘_'>"/\‘¢ LU<<“,X

J'h'h.l‘.l" AW , A B'B‘/\'_'C_,XXQ)

I Epyoaoia og diemiotnpovikod mepBaiiov.

T Ikavotnta edpappoync yvwoewv otny emiAuon mpoBANUATWVY.

I Avalitnon, avdluon kot olUvBson 6ebopévwv kol TAnpodoplwy, HE TN XpPnon
amapaiTtNTWV TEXVOAOYLWV.

1 Ikavotnteg xpriong TME.

T  AQwn anoddacewv.

(3) NEPIEXOMENO MAGHMATOZ

2 OswpnTikA Katdaption (napadooelg/ SLaAEEeLq)

OL MapOUCLACELG TOU HaBAUaTog MeEPAAUBAVOUV TNV AVATTTUEN TwV akOAOUBwWVY BEpATIKWV
nedlwv:

1  Baputikn/Mayvntikn dtackomnon: AvadeiEn unedadikng Soung Kot
xoptoypadnon unofadbpou, pe t Slacuvdeon YewdPUoLKNG-PUOLKWY TTIOPWV-
vewmneplBaAlov.

T MEéEBobdoL nAektpikng el8IKAG avtiotaong: FfewnAeKTpLKn Topoypadia,
xoptoypadnon pnélyevwv {wvwv, xaptoypddnon TEPLOXWV XNULKAG LOAUVONG,
Slepelivnaon Kot KABOPLOUOC KOPECUEVWY {WVWV-KATOALOO OELG, EVIOTILOUOG
Slappnéewv kat eykoidwv, dtepelivnon & aflohdynon udpodopou opilovta,
Xoptoypadnon BLopnxavikng HoAuvenc, ultoyela pon vepou K.A. EpappoyEg kat
napadeiypata.

9 HAektpopayvntikég péBodol: MéBobol mediou cuxvOTNTAC, CUCTUATA LKPOU
aplBuol emaywync, uEbodol mediou xpovou. Fewpavtap. Aviyveuon Bappévwy
QVTIKELUEVWYV, EVTOTILOUOC pNYUATWY, Oelkovion untofabpou,
amnelkévion/xaptoypddnon dlappowv Kot XNULKNG LOAUVONG, apxaloloyia, K.A.
Edappoyég kal mapadelypata.

I Tlewoslopikn dtaokomnon: FewWoeLoWLKN Topoypadia, xaptoypddnon pnélyevwy
{wvwyv, dlepelivnon Tou oelopLkol UTtoBABpou, OXECH CELOULIKWY TAXUTHTWV-
€NAOTIKWV OTADEPWV-TIVKVOTNTAG KOL YEWTEXVLKWVY SELKTWV OTLG YEWTEXVIKEG
UEAETEC, YVEWTEXVIKOG XOpAKTNPLOUOG dadwv. TEXVIKEG, EHAPUOYEG KOl
TAPASELYLOTA OTN YEWTEXVLKI LNXAVLKD.

I Tewduowég Sokueg oe yewtpnon. Texvikeg cross-hole, up-hole, down-hole, cross-
hole & nAektpikng Topoypadia. Edappoyég kat mapadeiypata.
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T Awypadieg oe yewtproels. MeBodoloyieg, TeEXVIKEG LETPrOEwY, enetepyaoaia,
gpunvela kat aflohoynon. Noapadsiypata kot epopUoYEG.

T Aopudoplkég/evagpLeg TEXVIKEG YLOL TN LEAETN KaL TNV TTApakoAoUONaon yEWAOYLKWY
Kol yewmepBarloviikwy TepBaAlovTikwy Bepdtwy (edadikn
anotunwon/snefepyaoia/ansikovion). EpoppoyeEg os B€pata Staxeiplong kot

Slaxpovikng mapakoAouBnong.

B. AGKN\GELG TPAENG

I Emegepyaocia kot spunveia yewduowwv Sebopévwv pe xprnon e€eldlkeupévwy

AOYLOMLKWV.

1 Zuvbuaotikn afloAoynon He yewhoykd Sedopéva Kal ouvtagn ETMLOTNUOVIKWV
SLaTPLBWV KaL TEXVIKWVY EKBECEWV.

. Aokfoelg unaibpou

I E€owkeiwon pe to popnTod EMOTNUOVLKO-YEWPUGCLKO EEOTIALOUO.
1 Metpnoelg nediou oe emiheypéveg BEoelg yewAoykol evdladEpovtoc.

(4) AIAAKTIKEZ kat MAGHZIAKEZ ME@GOAOI — AZIONOTHZH

TPONOZ NAPAAOZHZ
fers,=Y mm ==
56" h° §fup<

1. MNpoowmo pe MPOowWTo SLAAEEELG.

2. Aoknoelg enefepyaciag SeSopévwy pe xpron
H/Y.

3. Xprong duvatotitwyv tng Nn-taéng tou EKMA
(meploxég oulntnoswy, blogging k.d.) yla dudyxuon
npocobetng  mAnpodopiag,  Sitavoury  UAKOU,
emiAvon MPOBANUATWY KOL OTTOPLWV K.ATL.

XPHZH TEXNOAOTIQN

NMAHPO®OPIAZ KAI ENIKOINQNIQN
vt [ ®] &dn P

n°-dh> _ " rherm e hy
> B ¥

Adaokalia: MapoucLdoelg PowerPoint
(avaptnuéveg otnv lotooeAida Tou paBRpaTOog
otnv n-ta€n Ttou EKMA — evowpatwvouv
EKTIOLOEUTIKEG  PBLVTEOTALVIEG OYETIKOU ME TLIG
SLaAEEELG TiEpLEXOUEVOU).

Itig Aoknoelg Npaéng: Mapouoiaoelg PowerPoint yla

0 dppovTloTnNPLaKO HEPOG TwWV Acknoswv Mpagng
(avaptnuéveg otnv LotooeAiba Tou pOORpATOC
otnv  n-tafn tou EKMA). Evowpatwvouv
EKTIALOEUTIKEG  PLVTEOTALVIEG OYETIKOU ME TIG
SLaAEEELG TIEpLEXOUEVOU.

Itnv Emwkowwvia pe toug doutntég: MNépav TG

TMPOOWTTIKNG  €madng, Xpnon Ttwv SuvaTtotHTwv
erukowwviag kat blogging tng n-tdéng tou EKMA
(6laBeopudtnTa 24/7) yla emkowwvia, Slavoun
UALKOU, €TAUGCN ATIOPLWV K.Q.

OPTANQZH AIAAZKANIAZ
1 7 h YA h t h Ah <

C oyt ihcEeh<th @
‘z IB>'/\h"h
[ s : e <
“ho, Y A
' <

= A " A
o'g =
<
=x
-
<
M

n‘.\'h'{
(projecb > 1L “ho,om s 1 h
rh<<® _ B A" C" L > :

B/\hj'h)"/\
1 h Ch ‘B >

v’ _ 7 . n !
L 7 nvhs>"Aa

ALoAEEELG 2 wpeg x 13 EBSopadeg

AoKNOELG TIPAENC 2 wpec x 13 ERSopuadeg

Aoknoelg umaibpou 1 wpa x 13 EBSopadeg

Kat’ oikov epyaoia /

, ,5 U 13E )
npogTolacio yla TNV 6,5 wpeg x 13 EBdopadeg
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_ B > Ch&wyg "o ¥° .
ss o mersw v agloAdynon
JUvolo Mabnpuatog 150 wpeg

AZIONOTHZH @OITHTON | H dtadikaoia aglodoynong Sie€dyetat ota EAANVIKA N
perrarr oo T sra ayyAké (yia toue adAoSamouc GottnTéC A Toue
m< - gV < 5 | dounteg Tou Mpoypdppatog Erasmus). H agloAdynon
por>ttL et er > T iepAapBAVEL  MUIKPEG  OTOULKEG  OOKAOELG KATA TN
IB' :ih = s rlrl '< ' » z Slapkela tou eEapnvou (Stapopdwtikn, 30%) kot
n <. [0 < sh . Al e€étaon oto TENog Tou €aUAVOU (CUUMEPAOUATIKA) N
N ‘>‘f ) LN Ban. - h' ‘h'zz omola mepllapPBadavel mpodopikn mapouciacn (20%)
F <t A S I nvw  n k| KoL yparmth gpyoaocia (50%) os Bépa mou oxeTileTal PE
n’>' A’ hIT w<< K W< <| TO QVTIKELLEVO TOU HaBrpaTog.
Bah, Y A_h ' f -
h v ¥ 1 ¢’ hath B h- A Y
h - T w0

(5) ZYNIZTQMENH BIBAIOTPADIA

-Mpotewopevn BiBAoypadia :

Toehéving Akng, Napaockeuomoulog M., Ebappoopévn Nrewduaotkn.

Everett, M.K., 2013. Near-surface Applied Geophysics, Cambridge University Press.

Milsom J. & Eriksen A., 2011. Field Geophysics, Vol. 36, Wiley - John Wiley & Sons, 287p.
ISBN: 978-0-470-74984-5.

Reynolds, J, M., 2011. An Introduction to Applied and Environmental Geophysics, 2nd
Edition, ISBN: 978-0-471-48535-3.

Telford, W.M., Geldart, L.P. and Sheriff, 1990, R.E., Applied Geophysics, 2nd Edition,
Cambridge University Press.

-Yuvadn EMOTNHOVLKA TIEPLOSIKAL:

Near-Surface geophysics, Online ISSN: 1873-0604, Print ISSN: 1569-4445, EAGE.

Journal of Environmental & Engineering Geophysics, Online ISSN: 1943-2658, Print ISSN:
1083-1363, EEGS.

Journal of Geophysics and Engineering, Online ISSN: 1742-2140, Print ISSN: 1742-2132,
Oxford Academic.

Journal of Applied Geophysics, Online ISSN: 1879-1859, Print ISSN: 0926-9851, Elsevier.
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NEPITPAMMA MAOGHMATOZz

(1) TENIKA

IXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTITAZ KAI TEQIMEPIBAAAONTO2

ENINEAO ZMOYAQN | Metamtuyako

KQAIKOZ MAGHMATOZ | MMNB-YO7 EEAMHNO ZMNOYAQN | 2°

AIAXPONIKH MAPAKOAOYOHZH
NEPIBAAAONTIKQN NAPAMETPQN ME
MEGOAOYZ THAEANIXNEYZHZ

TITAOZ MAGHMATOZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

e s s iow

S osnitsh v couo pn<wyver 3 g FPAOMANAEY | giromies
"‘_ _'¢w' >"/\h{5l h"’/\w>"/\_h' MONAAEZ
hAR TR, e S5 shitnc s _ - i DIDATKANIAZ

B .S A >T Ah LA

Noapadoosig/Slalé€elg kat AokAoel MNMpagng. OL TLOTWTLKEG 4 6
LOVASEC amovEOVTaL VLA YLO TO CUVOAO TOU HabRpotog

J’ ‘W‘_B‘B"W h A ’Is'h‘_ts’(p(_E 1A, 1 1 h
'B'J'h)'/\_h' h Ah < _'Ch onou o
TYNOZ MAGHMATOZ
1B A CY - Y i Aty > ’ ' ' . .
P L s At o ElbikeuoNg yevikwv yvwoewv, Avamtuéng Aeflotitwy
LV Y

MPOAMAITOYMENA MAOGHMATA:

FNQ23A AIAAZKAANIAZ

kot EEETAZEQN:

EANnvikn

TO MAGHMA NMPOzMEPETAI ZE
@®OITHTEZ ERASMUS

NAI otnv AyyAwkn

HAEKTPONIKH ZEAIAA

https://eclass.uoa.gr/courses/GEOL697/

MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata

[0 R, A b h >he<r'>*hc¢h h-> s<w'>>h _ h _~  >h‘e >h ~
Ch_hccm<Y s TwyY ST th hTYe A L ‘1
AR R I L

L I B | B U S oA BT _s<e>h
| BN . AU (I T A

Tfe "1 h, 6 " pne’c s T TWwWlL LA cE T 9y n. S
T e t<r e i 14 h rhet " "he- A BT _8<8 >h

Oplopol kot apxég TnAeavixveuong. HAekTpopayvnTKO ¢GACHA. ALOKPLTIKEG LKAVOTNTEG.
Mpoenegepyaoia, TUTOL SlopBwoswv, Texvikég PndLakng enefepyaaciag, LOTOYPAUUATA Kl
BeAtiwon ewovwy. Qaopatiky avaAuvon. 1610TNTeG GAoUATIKWY KavaALWY. ApLBUNTIKES
MPAatelg petafl kavoAlwv. Alaxpovikn mapakoAolBnon. Avalntnon swovwv oe Slebvn
amnoBetnpLa

KAl UTInpeoiec.
Qwtoepunveia.
Me tnv emtuxfy oAokApwon tou podiuatog o portntric/tpla Ba sival tkavog/n:

Mpooeyyioelg & péBodol Tafwwounong Oedopévwv TnAeaviyveuong.
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Mapaptnuo A9 Meplypappata

I Na emiléyel Ta dopudopikd dedopéva mou eival amapaitnta yla To
el60C TNC €peuvag TOU €eKTMOVEL KOl va T omoKTd (dwpedv 1 pe
ayopa).

 Na ewoayel dedopéva TnAEMIOKOMNONG o€ Aoylopka GIS kot va
edapuolel enefepyaoieg PeATiwWONC EIKOVAG.

 Na tafwopel 60pudoplkég €LKOVEG KOl va TOPAyEL Bepatikoug
XAPTEC.

I Na epunvelel ta Sopudopika Sedopéva

Fevikég Ikavotnteg

[h>j h/\"/\_h - . _ 1 B A C w ¢ h A _ _ 8 - v - T B

Jh Rt s>h o optT<o>h ¢ h “hh s A h* h ¢~ <~ ) K

BAbhYy _ T Ch omhit s LY >w o, s h > > ¢ h 1 h K w

T < v ¥ - ANY >8 151h > ! _ 1 h ~ B ' ¢ _ _h

_rs AT <Y _ A 151h > _“ “ (Y - 7 j h <

J’"’ h > Y B AWEB Qh_h .fl' 1 B " v ¢~ A. A" C > B~ hui 1 s g

[" h =~ h B A ¢ h* B h « > ¢ > h B w>h_h

B‘_ AT > s~ 1 h " h w ¢ N ¢ 'q'(\'llﬂ'h h‘_"ﬁ‘ _

g>hy ¢ B 1 h h J’ ¥ h q o _ B < B B .z 1 >

rl’J h > h A1 1 B AW T B i FXX

n’ ! h h K 1 s " _ >SY A S w< < X

J’h Ao, AW, A B,(B:A' _' < XX D

I Avalntnon, avaluon kat cUvBeon Sebopévwy Kal MAnpodopLwyY, e TN XPNon Kal Twv
amaApAiTNTWY TEXVOAOYLWV.

Autovoun Epyaocia

I Opadikn epyaocia

1 2eBaocuog oto duoikd meplBaiiov

T Aqyn anoddoswv

(3) NEPIEXOMENO MAGHMATOZ

A. OswpnTtikh Kataption (mapaddoelg/ Slalé€eig)

1. Ewaywyn otnv TnAsmiokonnon (Remote Sensing)

BeAtiwon omtikomoinong

Avvapikn eneéepyaoia TOAUPACUATIKWY ELKOVWV

Ta&wvounon 6edopévwy Tnhemokonnong (EmBAentdopevn/Mn emBAemopevn)
Edappoyég Selktwv/Adywv KOVaALWV

Eviomopog emibavelakwyv PeTaBoAwv pe dedopéva THAETLOKOTINGNC

oOuUesWN

B. AGKNOELG TPAENG KOLL EPYOLOTNPLAKEG OLOKIOELG
1. Ztoweia Sopudopwv
2. Ewaywyn ynolokwv dedopévwy TnAemiokonnong oto ArcGIS Pro
3. Enegepyaoia Sedopévwv TnAemokomnong pe xpron tou ArcGIS Pro
4. Ta&wounon Sopudopkwv dedopévwy Kal ouvtatn Bepatikol xaptn oto ArcGIS Pro

(4) AIAAKTIKEZ kot MAGHZIAKEZ ME@OAOI - AZIONOTHZH

TPOMOZ NAPAAOZH3 1.NpoowTo e MPOCWTIO SLOAEEELG.
oo . e > B -0t . A ’ 1 1
[ R 2. Aoknoelg eneéepyaociag dedopevwy pe xprnon
’ Aoytlopkou GIS og H/Y.

XPHZH TEXNOAOIIQN | 3TH AIAAZKAAIA: Mapoucldoels ppt Twv mapadocewy
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MNAHPO®OPIAZ KAI ENIKOINQNIQN

TWV paBnuatwv Kabwg Kat oXeTko BiBAoypoadikd

vt [ ond 5 { : {
LR e e u)\u<9 Bpiokovrtal ’ avaprlr]usva otnv oeAiba  Tou
> - pabnuatog otn oeAida n-tagn tou EKNA.
STHN EMIKOINQNIA ME TOYZ OOITHTEZ: Ol mapamdavw
NAEKTPOVIKEG 0eAISeC Slvouv SuvatdtnTa emkovwviag
LE TouC doLTNTEG, UTTOBOANG EPYACLWV, AOKACEWV K.ql.
OPFANQZH AIAAZKANIAZ Cht |
[ I hAh < n - J Qvh>"nA~
Swov L'1h She’h o
n'h<wvs‘lz 1B>'/\h * h ) ’ ’
e G [ s < ALOAEEELG 2 wpeg x 13 EBSopadeg
i ti<trih, 3 s A
O T w_ ' 0¥ <" A'§| AokNoew mpdaEng 2 wpeg x 13 EBSopadeg
n 1 h _ o @ vy n *'hy h — .
ne-h 18 _tcw s - « * ¢ w| | Kat' oikov epyaoia /
(projecth £ _ 4 4 “h s~ 1 h| | mpoetolpaoia yla T 7,5 wpeg x 13 EBSopadeg
pUEsT B gl dE e afloAdynan
B Ah 1 ~h YA _ h > _ LI " y ’
Pim ehin BMO0cUpem o Yuvoho MaBnuatog 150 wpeg
- ST > >ERT T3 a W |
> ' BCTS W, K _ 7 |
AZIOAOTHZH OOITHTQN | H Stadikacia agloAoynong die€ayetal ota eAANVIKA N
e MU Gta ayyAkd (vl Toue oAAOSaouc GortnTEC A TOUC
m< - h o Bv' <’ a 3 | oONTEG TOU Mpoypaupatog Erasmus). H agloAoynon
non >; Cooe TR T U > T mepllapBAvel  UIKPEG  OTOMLIKEG QOKAOELG KATd TN
IB' :i NS s nn' ‘<_ . .Zv Slapkela tou efapnvou (Stapopdwtikr, 30%) Ka
nTo<. [ i ansmr_ . | €e§€taon oto TéAog Tou €EOUNVOU (CUMTEPAOUATLKY) N
N € ‘>*_‘ ) ) KI ) Ban. “h h'zz omoia mepllapPBavel mpodopkr mapoucioon (20%)
Ir] <t A S nvw g { Kow ypamtn epyacia (50%) oe BEpa mou oxetiletal pe
n’">" A8’ h3y w<< K W< <| TO QVTIKELUEVO TOU pHabrpatog.
B Ah YA ~ h * . ~ h -
h vt~ 1 ' ) ¢ h s h A
h - e w, "¢

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

-Mpotewvopevn BipAoypadia :

Meplexopevo Stalé€ewv Sldaokovta

HAeKTPOVIKEC TINYEG Ao SLbdokovTa

Principles of Remote Sensing, 2004, ITC

Remote Sensing of the Environment: An Earth Resource Perspective, Jensen, 2009

-Juvadn EMOTNHUOVLKA TIEPLOSIKA:

=A =4 =4 -4 -4 A

Environmental Monitoring and Assessment

Geomatics, Natural Hazards and Risk

International Journal of Applied Earth Observation and Geoinformation
ISPRS Journal of Photogrammetry and Remote Sensing

Remote Sensing of Environment

Remote Sensing (MDPI)
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MNapaptnua A9 MNeplypappora

NEPITPAMMA MAOGHMATOZ2

(1) TENIKA

ZXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTIAZ KAI TEQMEPIBAAAONTO2

EMNINEAO ZMOYAQN | MetamTuyLako

KQAIKOZ MAOGHMATOZ | MNB-Y08 EEAMHNO 2MOYAQN | 20

TITAOZ MAGHMATOZ | BIOTEQXHMIKOI KYKAOI KAI KAIMA

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

K - - s -~ S

Y shcmsh Y S 9. @ p'h<wvs' ¥ EBAO(';"P’;?A'EI MIZTOTIKES
T e S w > AR LB h =" Aw>" A ht MONAAEZ

haAhas = h . ¥ _l. Bj,{'>h{'h’l5l _’EAIAAZKAAIAZ

T o VS A>T AR LA
Noapadoosig/Slalé€elg kat AokAoel Mpagng. OL TLOTWTLKEG 4 6
LOVASECG OITOVEHOVTOL EVLALLA YLOL TO CUVOAO TOU O Latog
J”"“W‘_B‘B"W h/\"B‘h‘_B’Q)G"Jh/\“‘ 1 " 1 h
s 'a1 " h,YA_h' hah< _CCh Y 4pn0d
TYNOZ MAGHMATOZ , , , o
ssat e -~jac -~ 5 Ebkou umopabpou, ELdikeLONG YEVIKWY YVWOEWY,
-2 I 1 0 1 B A" C /

- 1 Avamtuéng Asglotitwy

18V’

MNPOAMAITOYMENA MAOHMATA:

FNQ2ZA AIAAZKANIAZ

ka ESETASEQN: | EMANVKN

TO MAGHMA MNPO:Z®EPETAI ZE

®OITHTES ERASMUS | VA TNV AyvAwn

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL692/
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Mabnolakd AntoteAécpata

J’B"J’h)"/\_h‘ _h >h ' >t hCh h"’_B<w‘>h.[_Bhv'_"’_"_:uhl‘"leh'_""

¢ h hc<c" <~ K ©C T wy Y -~ “h h-~c¢ wos v A & g T . w >

-l‘>j"‘<|s‘_u’_ls _" J'h'h'_'>h B

T e T n o gt tcwit LA o phcrCone_A BT s<so>h
S R L L
1'[]'5 o h ¢ J']K ‘?_BI rl"'W{‘/\ CZTﬂy _ . n. .~ h q
ﬂj’s"<" e 78 L > i1 7 h " rhe* > h¢ _ A B“’ B <8 > >N

To pabnua mpaypatevetal TV oAANAOETISpaon TwWV KUPLWV BLOYEWXNULKWY KUKAWV OTOV
mAavAtn N Kal Tou MayKOOULOU KALMOTOG. EOTLAEL OTOUC TILO CNUAVTIKOUC TAULEUTIPEC TNG
Ing, Tnv atpoodalpa, tnv udpodadatpa, tn AtBdodatpa, kot e€etalel Tov pOAO TOUG OTOUG
KUKAoug tou avBpaka, ofuyovou, alwtou, olbnpou, dwodwpou kal Beiou, KABwWG Kal TLG
oAANAOETUE PACELG TOUG HE TO KALHa. ETmA€oy, To paBbnua e€etalel SpAOELG LETPLOCHUOU TNG
KAlLATIKAG  oAAayng péow amavOpakomoinong Kal TexvoAoylwv SECUeUoNG  Kal
anobrkeuong CO,.

Me tnv emtuxf oAokAnpwon tou podbriuatog o portntic/tpla Ba sivat tkavog/n:
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 Na avayvwpilet otL 1o KAlpa amotedel €va ouvBeto mebio
aAAnAoenidpaonc petall BloyswyxnUelag Kot GUGLKAG.

 Na katavoel 0tL oL avBpwroyeveic dpaoctnploTNTeG eMnpeadlouv Ta
enineda Tou avbpaka Kal Tou alwTtou, KAl AUTEC oL aAAayEG €xOouv
ONUAVTIKEC eTOPACEL OTOUC PBLOYEWXNMLKOUG KUKAOUG Kal oOTnv
KALLOTLKN) oAAayr).

I Noa neplypadel tic emdpAcelg TNG KALUATIKAG ANy oTLG SLtadopeg
OUVIOTWOEG TOU YHLVOU CUCTHUATOC.

T Na €fnyel ta debBvy mMAaiola ylo TNV €KTIUNON KAl UETPLOOUO TNG
KALLOTLKA G aAAQynG.

Fevikég Ikavotnteg

[h>jh/\"/\_h U _' I B A" Cw 'Ch/\'_'_rs - v - 7w T B "
J‘h’h'_'>h n"<_>h_" ¢ h* 'h'h_"K/\_h‘ h¢Y <~ L 0 S B
B/\hy"_'<"‘z h¢ AhRt N AC B {-l‘u{'h > ¢ h - 1 h ] ¢ w7
L R NS . pElhT > S b e e
B L AT ST A 18t > = e ¢ T h<g
J”“‘h >Y " 1 AWB (.‘h_h‘ n"{ns v Y A At S > B~ hi1 18 «
" h =~  h 8 A ¢ h* B ht > v~ h ] w > h h
B‘_'/\">' s 1 h > h w: ¢ ¢ h\__'C? . _‘."h(‘ ;

g>hy ©¢"™ 71 h"h J"vh.l‘.l"_'l B<B"B"IZ{'>'
rl’Jh"h T B ,{'B‘/\WI S ] XX

n’Jh‘ h C B LT s A G w<<s X

Jh Al 0" BAWS A T A LB LA XX oD

I MNpoaywyn tng eAelBepnG, SNLOUPYLKAG, EMAYWYLKNG KL KPLTIKAG OKEYNG

9 Autovoun Epyaocia

I Opadikn epyaocia

1 2eBaocuog oto duoikd meplBaiiov

I IxeSiaopog kat daxeiplon €pywv

T Aqdn anoddoswv

(3) NEPIEXOMENO MAGHMATOS

OewpnTikr Kataption (rapadocelg/ Slalégelg)
OL mopoucLaoelg Tou pabnpatog neptAapBAavouv TNy avamntuén Twv akoAouBwv BepaTikwy
niedlwv:
I Ewaywylkég €vvoleg (TapLeuTnpeg, XPOVOC Tapapovng, pubuol porg, otabepn
Katdotaon)
AepoAlpoata Kat KAlpa
YS6p0oAoyLIKOG KUKAOG Kal KALpa
O KUKAOG TOou AvBpaka
MeBavio kat KAlpa
O KUKAOG TOoU alwTou Kal KAlpa
dwodopog, Beio, aidnpog kat KAl
Erudpaoelc TG KALLATIKAG aAayng
To HENAOV TNG KALLOTLKAG aAAOYNG: TIPOCAPLIOYT), LETPLACUOG, amavOpakomoinon

=A =4 =4 =4 -8 -8 -8 9

(4) AIAAKTIKEZ kot MAGHZIAKEZ ME@OAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ | 1.MpbowTo e MPOoWTo SLAAEEELG.
[ e s

#ETh T Us 120 Xpriong Suvatotitwv TG n-tdfng tou EKMNA
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Mapaptnuo A9

Meplypappata

(meploxég oulntnoewv, blogging k.d.) yia &layuon
npooBetng mAnpodopiag, Siavoury UAkou, emiluon
TIPOPBANUATWY KOL QTOPLWV K.ATL.

XPHZH TEXNOAOTFIQN | ¥tn AldaokoAia: MapoucLdoeLg PowerPoint
NAHPO®OPIAZ KAI EMIKOINONION | (qvaptnuéveg otnv lotooeAida Tou pabripatog otny n-
v Of don .
n'J“‘-"'“‘I"Inqu‘“’* taén tou EKMNA.
>6 Itnv Emwkowwvia pe toug doutntég: MNépav TG
TIPOOWTIKNG  €madng, xpnon Twv Suvatotntwv
emkowvwviag kot blogging t™¢ n-taéng tou EKMNA
(6laBeowudtnta  24/7) yw  emkowwvia, Slavoun
UALKOU, €TIAUGON ATIOPLWV K.Q.
OPrANQZzH AIAAZKAAIAZ © h 5z oo U o n-
J’s J’h,'/\_h' h/\h<‘ ﬂ - - r]_Vh>"/\v
>w Yoy Y L1 heh<”h @ .
j’\'h<WV“'IZ 1|s>'/\h * h A ' ’
W G b [ s < ALOAEEELG 2 wpeg x 13 EBSopadeg
i ti<tvih,h 3 57 A
O " T tw 65 <" A‘S AOKNOELG TIPAENC 2 wpeg x 13 EBSopadeg
n-4h 3"t pthysh ot — -
ne-h " 1s_ _tcw s - o Kat" olkov epyaoia /
(projecthy = 4 4 Ch B 71 h TipogTolpacia yla Tnv 7,5 wpeg x 13 EBSopadeg
rhe<<® 8. A" " 40 >0Y agloAoynon
BAh I “h,~A_h' v s JUvolo Mabnuatog 150 wpeg
1t h ¢ h * B > h h ¢ n 1
~ _'BI S 0 Ch‘w“_{"i“
>s ' BCTS W, K _ 7 |
AZIONOTHZH @OITHTON | H Stadikacia agloAoynong Sle€ayetat ota eAANVIKA f
[ Lo - LTS ota ayyAkd (o touc alhodarmolc dotntéC 1 TouC
m< - o BV T < 5 | dountég Tou mpoypdppatog Erasmus). H agloddynon
non >; ’ S0 T 1> T mepauBAvel  LIKPEG  OTOMIKEG  OOKAOELG KaTd TN
IB' :i N s nn' ‘<_ . .Zv Slapkela tou efapnvou (Stapopdwtikr, 30%) Kat
nTo<. [ 77 < >h_ . 4| €§€taon oto TEAOG TOU EEOUAVOU (CUUMEPAOUATLKA) N
N € ‘>‘f ) KI ) Ban. “h h'zz omola mepllapPBadavel mpodopikn mapouciacn (20%)
J; PREN nvw g { Kat yparmth gpyoaocia (50%) oe Bépa mou oxeTileTal PE
n’">' A’ h3s w<< K W< <| TO QVTIKELLEVO TOU HaBrpaToG.
B Ah YA _ h _ f -
h v+t~ 10 ¢ h B h A
h - ~ ~ w (0]

(5) ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvouevn BipAoypadia:

Han Dolman, 2019. Biogeochemical cycles and climate. Oxford University Press.

MpoTelvOpEVA TIEPLOBIKA:
Climate change, Springer
Nature climate change
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NEPITPAMMA MAOGHMATOZz

(1) TENIKA

IXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTITAZ KAI TEQIMEPIBAAAONTO2

ENINEAO ZMOYAQN | MetamtuyLako

KQAIKOZ MAOHMATOS | [11B-Y09 EZAMHNO 3MOYAQN | 20
S DRGNS BIQZIMH ANOKATAZTAZH PYMANZHZ EAADQN
KAI YAATQN
AYTOTEAEIZ AIAAKTIKES APASTHPIOTHTES
kT8 T, - v T e Sw
Y shitsh oY S @ 0 plh<wvgn S EBAO(';"P’:?A'EE NISTQTIKES
T e Sw > AR LB h =Y Aw>YA h° MONAAEZ
h Ahao = h | B ‘I Bj{")h,{'h’B‘ _'EA|AA2KAI\|AZ

-t . VS AN >TAD L LA

Napaddosig/Sladéfelg ko Aokioslg MNpdaéng. OL MUIOTWTIKEG

, , , ; , 4
povadeg amovépovtal viaia ylo To cUVOAo Tou pabnpatog 6
I'V“W‘_B‘B"WI h/\"u‘h‘_u’cpqg"’Jh/\"' 1 " 1 h
St h YA R hah<s _*C¢hHh Y 6n0®
TYNOZ MAGHMATOZ ] ] ) ] ]
ss At e -~jac -~ 5 levikou unoBadpou, ELikeuoNG YEVIKWY YWWOEWYV,
B s T L s AT S A Avantuéng As€lothTtwy
L v
MPOANMAITOYMENA MAGHMATA: )
FTAQZIA AIAAZKAAIAZ EAANVIKH
ko ESETAZEQN: VKN
TO MAGHMA MPOX®MEPETAI ZE NAI oty AVAKH
MOITHTEZ ERASMUS v AvYALN
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL453/
MAGHMATOS (URL)
(2) MAGHZIAKA ANOTEAEZMATA
Ma6fnotakd AntoteAécpata
f8t 4R, A_h _hoo>he ot heh hTY s <cw'>h _ho Y >h v >h v
Ch_h<< <~ s“‘w‘{‘“’”/\ “’"" , Y ht _h"_"wﬁ‘l_">5_h _'/\ rs"_‘A" Y o< Y
1.>1 7 <8 87 ¥ o[ hoh >h g
ﬂj’rs 1 h | _ § rl‘ - w “‘ _ s rh St h ¢ _ A B“’_u<s‘>h_
S O . N | (R
0 TR B 1 S n"-""wi{.A c¢cz T 3 Yy _7 | n, .- hoe" f<h
ﬂj‘rs‘<"_'€‘l B4t N JJ'h)"' ht* > h¢ _ A B‘“_s<5‘>h

To puddnua eotidlel oTn MOPOXH EEELOIKEVUEVWY YVWOEWV OE TEXVOAOYIEG ALY G TTOU
XPNOLUOTIOOUVTAL Ylot TNV OMOKATACTACN PUMOOHEVWY edadwv Kal USATWY HE
€udoaon otoug pn PBlodlaoTwWUEVOUC PUTIOUG, OMWCG SuvnTIKA TOEKA OTOLXElD
METAAAWV.
Me tnv emtuxf oAokAnpwon tou pobniuatog o pottntg/tpla Ba eival tkavog/n:
T Na afloloyel pebddouC Kol TEXVIKEG QATTOKATAOTOONG TNG PUTIAVONG
HE KPLTAPLO TN BLWOLULOTNTA TOUG Kal TIC SuvatotnTeC £POPHOYNC
ToUuG o€ SLapOoPETIKA CEVAPLO pUTIAVONG.
 Na avaAapBdavel tnv €uBluvn Kal TOV OTPATNYIKO oOXeSLAOUO
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MNapapt

nuo A9 Meplypappata

KOLVOTOUWV XPNOEWV YEWUAIKWVY OTNV UTNpecio TNG Blwotpung
QIOKOTAOTAONG TG pUTIOVONG.
T Na enefepyaletar kat vo aflohoyel ta amoteAéopata SOKLUWV

QTIOKATAOTOONG
Fevikég IkavoTnTeg
[h>jh/\"/\_hl "',' _l. JB/\'CWI S h A _ 8 "" - W T B
J’h’h’_'>h n"<_>h_“| ¢ h koM Trwss AhR" he>w> ho>(¢~s s
B/\hy"_ 'y h/\h<“' ¢ h =" I‘B{ h > > ¢ h* 1 h B t w
T<t T LT LAsS > A 1EiNC > § Loh Y s e b
B L AT ST A LN > 7 ¢ T i h <
J”“‘h’>"1" T B AW B ¢h_h‘ rl"{s‘v ¢~ A. A" C S B~ hi s g
" h =~  h s A ¢ h* B ht v h ] w>h h
B‘_ AT > B 1 h > > h w: ¢ ¢ _ ¢ ) ¢ h h‘_"C _
g>hy4 t ©" B 1 h > h J”"hj,l" _'. |5<5,‘5"IZ{ >t
n’Jh"h toB 1'5‘/\wl “ ] XX
n'Jh > h 1'5“‘_'>"/\'¢ LU<<“,X
J‘h Ao, a0 AW, A K'B‘/\'_'C_,XXCD
9 Avaintnon, avaluon kat ouvBeon debopévwy Kal mMAnpodoplwy, LUE TN Xpron

KoL

2ef

= =4 =4 48 -8 -9 -9

TWV AmapaLTtNTWV TEXVOAOYLWY

ANPn anodacewv

Autovoun epyaoia

Ouadikn epyaoia

Mapaywyn VEWV EPELVNTIKWYV LOEWV
IxedLaopUOG Kal Slaxeiplon Epywv

aopUO¢ 0to dUoLKO TepLBAAlov

Mpoaywyn tn¢ eAeUBepNG, SNULOUPYLKAG KOL ETIOYWYLKAG OKEYNG

(3) NEPIEXOMENO MAGHMATOZ

A. OswpnTtikn katdption (rapadooeig/ SLaléeig)
OL mapouaoLaoels Tou padnpartog neptAapfavouv TNy avamntuén Twv akoAouBwv Bepatikwy

nebilwv:

T

1
)l

1

B. AGKNOELG TTPAENG KOLL EPYOLOTNPLAKEG OLOKIOELG

1

. Aokfoelg Ynaifpou

AvtutapdBeon KAOGLKWVY TPAKTIKWY ATOKATAOTOONG PUTACUEVWY edadwv
(r.X. ekokadn KaL amopdkpuvon) Kot udAatwv (.. avtAnon Kat eneéepyaacia)
Kol BLWOLUWV OTPATNYLIKWY OIMOKATACTACNC TNS pUTIAVONG Ue Baon tnv
KUKALKI) OLKOVOLa KAl TNV pooTacio TNG atnoodalpog Twv USATWY Kal Tou
e6adoug, HEow TNG EAATTWONG TWV EKTTOUTTWYV KOl TWV ATtoBARTWV.
Texvoloyleg amokataoTaong avopyavwy pUn-BLodlacTtwpeVwy pUTTWV.
Baolkd xopakTnpLloTika, anodoon kot KataAAnAOANnTa. MAsovekTApoTa Kot
LLELOVEKTALOTOL.

Fewynukol pnxaviopoi mou Aappdavouv xwpa otn otabepormoinon Tofkwy
otolxelwv ota edadn.

FeWUALKA Kal 0 pOAOG TOUG 0TN BLWOLKN amokataotaon edadwv KoL VEPWV.
Melpapota mpoopodnaong - MeAETeg MEPUMTTWOEWY EHAPUOYNC YEWUALKWVY
w¢ péoa otabeponoinong tng pumavaonc.

H mpdkAnon tng Statipnong tn¢ anokataoctaong os Babog xpovou.

MpakTikr doknon oto Epyaotriplo pe epopuoyr YEWUAKWY OTNV
TEPLBAANOVTLIKI) ATTOKATAOTOON PUTIACHEVWY USATWV.

98



1 Emwokédelg meploxwyv Epywv MePLBAANOVTIKNG AMOKATACTACNG

(4) AIAAKTIKEZ kat MAGHZIAKEZ ME@GOAOI — AZIONOTHZH

TPOMOZz NAPAAOZHZ | 1.MpOOWTO HE TPOOWTIO SLANEEELG KOl € QIOOTACEWS
I : >: Cohc s Si16aokalia péow tng mAatdoppag e-class.
2. Aoknoelg mpatng emnefepyaociag SedouEvwyv e
xprion H/Y.
3. EpyaoTtnpLlakEG AOKAOELG OTO XNUELo.

XPHZH TEXNOAOTFIQN | 3tn Adaokalia: Mapoucolacelg PowerPoint
MAHPO®OPIAZ KAI EMIKOINQNION (avaptnuéveg otnv LotooeAiba Tou HaBARpaTOog
e ‘“_ C ;[ ..q’_j nq’ﬁ\n_@nd . otnv  n-tan tou EKMA - evowpatwvouv

> - EKTMOLOEUTIKEG PBLVTEOTALVIEG OXETIKOU HE TIC
OLOAEEELG TIEPLEXOUEVOU).
Itnv Emwkkowwvia pe toug dountég: Mépav tng
TMPOOWTIKNG  €madng, Xprnon Ttwv SuvaTtothTwv
emkowvwviag t™¢ n-taéng Ttou EKNA vy
gTKOWwvia, dtavopuny UALKoOU, emiluon amoplwv
K.Q.
OPrANQZzH AIAAZKAANIAZ © h 5o oo o U T n-"
J'B ‘J’h,"/\_h' h/\h<‘ _n = - rlvh>u/\v
Sw YyY' ytyih ch<c'h o
plh<wver 3 s> g Aahé€elg 2 Wpeg x 13 EBSopddec
w < | re<
i ti<trih, " h 3 s A
6 T T w_ Tt O0E <t At AOKAOELG TIPAENG 2 wpeg x 13 EBSopddeg
n 1 h _ "oty s n h 4 h
n.ﬁ“h {5‘_‘¢wl B -~ ¢ w
(projechy 3 44 T bt B T ad Aoknoelg YraiBpou 1 wpa x 13 ERSopdseg
rh <<t _B>'A €M1 4y € o<
Kat' oikov epyacia /
B/\hj’h)"/\_h' Yo —'K, . . .
D' h Chis mhicthew T(POETOLUOCLA YLa TNV 6,5 wpeg x 13 ERSopadeg
v O A T aglohdynon
>s ' BCTS W, K _ 7 |
YUvolo Mabnpuatog 150 wpeg
AZIONOTMHzZH @OITHTON | H Slabikaoia aflodoynong Sie€dyetal ota EAANVIKA N
ferrar CEM T Gta ayyAkd (vl Ttoue oAAoSamouc GortnTEC 1 TouC
m< - h gVt < oy g | OUNTEG TOU TPoypappatog Erasmus). H a§loAoynon
noh >; A 1. >7| mepl\apPAVEL MIKPEC OQTOUIKEG OOKAOEL KATA TN
- - - Yoo , v I
IB' :: N s ”n < . z Sldpkela tou efapnvou (Slapopdwtikn, 30%) Kot
n-o<. [ i< >h_ . Al efétaon oto TENOC TOou £€aUAVOU (CUMMEPACHATIKA) N
NE T L Ban 'h' h Zz ornola mepllappavel mpodopikr mapouciacn (20%)
> I ’ 1 ’
J; <t AT v V{ E K s A1 KoL ypamtn epyacia (50%) oe B€pa mou oxetiletal pe
n’">' A’ h3T w<< K W< <| TO QVTIKELUEVO TOU pHabrpatog.
B Ah YA _ h _ f -
h v ¥ 1 ¢ h s h A
h - ~ M wo [0}

(5) ZYNIZTQMENH-BIBAIOTPADIA
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MNapaptnua A9 MNeplypappora

-Mpotewvopevn BipAoypadia :

 H. Meuser, Soil Remediation and Rehabilitatjonol. 23. in Environmental
Pollution, vol. 23. Osnabruck, Germany: Springer Netherlands, 2013. doi:
10.1007/978-94-007-5751-6.

1 Bonilla-Petriciolet, D. I. Mendoza-Castillo, and H. E. Reynel-Avila, Adsorption
processes for water treatment and purificatiokguascalientes, Mexico: Springer
International Publishing, 2017. doi: 10.1007/978-3-319-58136-1.

-Juvadn EMOTNHUOVLKA TIEPLOSIKA:

1 RemediationWiley

1 Journal of Geochemical Explorati@isevier

1 Applied Geochemistrglsevier

1 Geochemistry: Exploration Environment Anajy&®science World
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NEPIFPAMMA MAOGHMATOZ

(1) FENIKA

ZXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metamtuxtakod

KQAIKOzZ MAGHMATOZ | MMNB-Y10 EEAMHNO ZMOYAQN | 20

TITAOz MAGHMATOZ | TEQYAIKA KAl ANOPQIMINH YTEIA

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

t B _B"__ S 0 “" Yo >“"/\‘__h,‘_"¢nsw‘J~

_T . shfitmsh Y T 9. prhewves' 3 EBAO:;"P’:?'A'EE NIZTQTIKES
A > AR LB h =Y Aw>YA h° MONAAEZ

WA TR 6 i vshitnis _ - AIDASKAAIAZ

T . S A>T AR LA
Napaddosig/Sladé€elg ko Aokioslg MNpaéng. OL MUIOTWTIKEG 4 6
LOVASEG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU LatOrLatog
J”"“w‘_u‘s"wl h/\"u‘h‘_s’cpqg"’Jh/\_" 1 ¢ 1 h
T U UA RN hAah < TSR Y a0 d
TYNO:Z MAGHMATOZ , , , o
s At --jnc -~ 5 Eldkou unoBdBpou, ELSIKEVONG YEVIKWY YVWOEWVY,
BT e T L E AT AvantuEng As€lothTwy
18 Vv Y

MNPOAMAITOYMENA MAOGHMATA:

FAQZZA AIAAZKANIAZ

ket EZETAZEQN: | CMANVKN

TO MAGHMA NPOz®MEPETAI ZE

®OITHTES ERASMUS | VA TNV AvYAKn

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL691/
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata

J’B"J’h,"/\ h h >h ¢ h¢h “h21% € &WwWSwhesh TA_S>SkEC " Sh ¥

¢ h h <" <> B - T owy Y -~ Ch h-~c¢ wos o~ A C M . w > 5

1\>j”‘<u‘_5’_5 7 J’h’h’_'>h B

ﬂ J’ "t "~ h v _ ¥ X r]._ fTowyg Y . _ . A he* > h¢ _ A B,‘,'/\_hu <% B >_h'_ ,J’
I AN T Thter v- "7 BA-_ Pt ot TR oE T

1'[]'5 1 h [N ns C_ts rl' T w A c T ] y _"‘ n”"‘h‘&‘

ﬂj’rs <' - ¢ B4 1t 11 h rh *'h ¢ _ A B“’ E <8 >A

To paBnua eotldlel OTNV KOTAVONGON TNG EMISPACNC OPUKTWV KAl TETPWHATWY OTNV
avBpwrivn uyela, e€etalovtag TNV MePLBAANOVTIKI) CUUIEPLDOPA XNHLKWV OTOLXELWV KOl
EVWOEWV OF OXEON HE TNV OVEMAPKELD N TNV TOEKOTNTA touc. Eudacn Sivetal otnv
EUMESWON BAOLKWV OPYXWV KAl EVVOLWY OXETIKEG UE TN Blo-opuktoloyia kol tnv lotpikn
lewAoyia, aAl\a kot otnv eunédwon KATtAAANAwvV peBoSoAoylwv Kol TEXVIKWY ToU eival
avaykaieg yla tov mAnpn mepLBAAAOVIIKO XAPOKTNPLOUO TWV YEWUALKWV. ISlaitepn onuaocia
Slvetal otnv katavonon g enidpacng Twv MEPLBAAAOVTLIKWV TIOPAYOVTWY 0T YEWYPADLKN
KATAVOr aoBevelwv Kal mpoBAnUATwWyY uyelag.
Me tnv emtux oAokAnpwon tou podniuatog o portntrg/tpla Ba sival tkavog/n:
I Noa Stapopdpwosel arodPn yla Eva EMOTAUOVIKO TIPOPANUA OXETKO UE
TNV €Midpacn OPUKTWV KoL TIETPWHATWY 0TNV avOpwrtvn vyeia.
 Na mapoucidoel é€va emotnUovikO Bépa  mepPBAAAOVTIKNAG
opuUKTOAOYLag Kal TetpoAoyiag.
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Mapaptnuo A9 Meplypappata

 Na edpoapudost katdAnAeg peBodoloyieg¢ yla TOV E£Aeyxo 1NG
enidpaonc mepBaANOVIIKWY TTAPOYOVIWY OTNV gudavion aobevelwv
o€ Lo tEpPLOXN.

Fevikég IkavoTnTeg

[h>jh/\"/\_hl - . _ : 1B A Cwl S h A _ 8 "" - w B
J’h'h’_'>h n"<_>h_"l ¢ h “hoh >t A bt hC'<",“.0 B
B/\hy"_ 'y h/\h<“' AS M th *° 1As{> h ¢ h 1 h B ° 1 A
<t Y Yt Ay > Tt s oh > _ L th Y ot v h
B L AT ST LA L sdoh > Y s 86 T8 I h <4
J”“‘h’>"1' B AW B ¢h_h _rl"J_B v ¢~ A A © > B~ h 1 1 B ¢
" h =~  h s A ¢ h* B h v h oK w>h h
B‘_ AT > s "1 h > h w: ¢ ¢ _ g m ¢ h h _"C _
g>hy4 t ©" B 1 h > h J’ h 1 1 "B < B B > 1 > ~ 1
n’Jh‘ h toB 4'5‘/\wl “ ] XX

n’Jh"h ToB 4'5“‘_'>"/\'¢ LU<<“,X

Ih'hJ‘J" AW, A rs’rs‘/\'_'c_,qu_)

1 Avaiitnon, avdluon kot cuvBeon dedopévwy Kat TAnpodopLwy, LE TN XPron Kal Twv

=A =4 4 -4 1

ATOPALTNTWV TEXVOAOYLWV.

Mpoaywyn Tng eAelBepPNG, SNULOUPYLKAG, ETMOYWYLKAG KAL KPLTIKNC OKEPYNC

Autovoun Epyaoia

YeBaopdg oto dpuoko meplBaiiov

YxebLoopog Kal Slaxelplon £pywv

AN anopdcswv

(3) NEPIEXOMENO MAOGHMATOZ

OL MapoucLACELG TOU paBniuatog mepthapBavouy Ty avamtuén Twv akdAoubwv Bepatikwy
nedlwv:

= =

Auvntikd erukivbuva xnuika ototxeia (m.x. As, Hg, Pb, Cr, Th, U) kot 0puKTd autwv
OpUKTA Kol TETpwHata oxetillopeva pe meplfarloviika Bpata kat texvoloyia
(avBpakika, ofeidla/ofu-udpoteibia Fe kat Mn, {edABol, opuktd Tt apyilou)
Mikpomopwdn Kal vovormopwsdn opuKTa

ELS1KN emidAvELD, LOVTOOVTAANAKTIKA LKAVOTNTA Kot {-SuvVapLkd

MewyxnULKAR oTaBepOTNTA 0PUKTWY, pUuBUOC Slalutomoinong

Eruddveleg opukTwv — avilOpAOELS Kal Hoplakol pnxaviopol otn Stempavela
otepeol — uypou

NaVOYEWETLOTAMN KoL 0 POAOG TWV VOVO-OPUKTWY KAl TWV VOVOOWHATIOWY oTnv
niepBaAlovTikr opukTtoloyia

AVOAUTLKEG, HLKPOOKOTUKEG Kol (OCLHOTOOKOTIKEG EPYAOTNPLOKEG TEXVIKEG HE
£€udaon ot UKPOo- Kal Vavo-KALaKa

Baolkég yvwoelg latpkng FewAoylag, Blo-opuktd, AiBot vedpwv Kot XOANG

Apiavtog, vwdn opuKTA TNG opAdag TouG OEPTEVTIVN Kol TwV audLBolwy, o poAog
Tou emnudpavelakou Fe (avtidpaon Fenton)

MIKPOOKOTILKEG KOl POOLLOTOOKOTILKEG TEXVLKEG YL XOPAKTNPLOUO apiavTou.

(4) AIAAKTIKEZ kat MAGHZIAKEZ MEGOAOI - AZIOANOrHZH

TPOMOZ NAPAAOZHE 1. Mpoowmo pe MPOowWTo SLAAEEELG.
P 2. Epyaotnplokég AoKAOEL.
3. Xpnong duvatotitwv tN¢ n-tagng tou EKMA
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(meploxég oulntnocwy, blogging k.4.) yla diaxuon

npooBetng mAnpodopiag,  Stavour)  UALKoU,
eniluon MPOBANUATWY KAl AmopLwy K.ATL.
XPHZH TEXNOAOTFIQN | ¥tn AwdacokaAio: Mapouoldoelg PowerPoint
NAHPO®OPIAZ KAI ENIKOINONION | (qvaptnpévec otnv LotooeAiSa Tou poBipatog oty n-
v [ Of BRW®< M|, KAA
noahc rlq.h,lwﬁntouEI'I.
> It Aoknoelg: [Mapouoldoel PowerPoint ywa To
dpoviloTnplakd péEpog Twv  Acknoswv  Mpagng
(avaptnuéveg otnv LotooeAida Tou padnuatog otnv n-
ta&n tou EKNA).
Itnv Emwkowwvia pe toug doutntég: MNépav g
TMPOOWTIKNG  emadng, xpnon Twv SuvatotnTwv
erukowwviag kat blogging t™¢ n-taéng tou EKNA
(6laBeowudtnta 24/7) yw  emkowwvia, Stavoun
UALKOU, €TtiAUON ammopLwV K.A.

OPrANQZzH AIAAZKAAIAZ v v T n-
J’s ‘J’h,'/\_h' h/\h<‘ n - - erh>"/\v
Sw Yoy 4‘{h‘¢h<’hlq)
prhewvet X E>t oAl " AlaAEEeLg 2 wpeg x 13 EBSopddeC
w ¢ J' B ] X > rs <
i ti<tvaih,h o3 v " A
6f T w 0T <t AES AoKAOELC TIPAENC 2 WpeG x 13 EBSopddeg
n 1 h ’ vy n thy " h
I e R S o Kat’ oikov epyacia /

(projecth = 44 bt 8 h , . .

[hec' 6. ATS" 1150~ T(POETOLUOCLA YLa TNV 7,5 wpeg x 13 ERSopadeg
: agloloynon

B/\hj’h,"/\_h' Yot "B.

St h SR >her ot hem oy YUvolo MaBruatog 150 wpeg

L U R A

> 8 BCTS v,  _ .

AZIONOTHZH @OITHTON | H dtadikaoia aglodoynong die€dyetat ota EAANVIKA N
ferrenr S0 AT Gt ayyAkd (Yo Toug oANoSamoUc GoutnTEC 1 TOUC
m< - gV < + s | poutntég ToU Mpoypdupatog Erasmus). H afloAdynon
n'n >; i e _ 1. >7| mepAapPAVEL UIKPEG QTOUIKEG QOKNOELG KATA TN
IB' :: N s rlrl, '< 2 . z Slapkela tou eEapnvou (Stapopdwtikn, 30%) Kkat
n-o<. CLoAEl <msh - | g€étaon oto TENOG Tou €aUAVOU (CUUTMEPAOUATIKA) N
N ) KI ) Ban. -~ h' ‘hlzz omola mepllapPBdavel mpodopikr mapouciacn (20%)

>
J; <t A G nvw _ ho k| KoL yparth gpyoaocia (50%) oe Bépa mou oXeTileTaL PE
n">"As’h3 w<<' K w<<|TOAVIIKE(YUEVO TOU pabruatog.
B Ah YA h ' f -
h v e 1 B ¢ h = _ts h A
h - v w . 0]

(5) ZYNIZTQMENH-BIBAIOTPADIA
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Mapaptnuo A9 Meplypappata

-Mpotewvopevn BipAoypadia :

https://www.amazon.co.uk/Environmental-Mineralogy-Interactions-Anthropogenic-
Mineralogical/dp/0903056208

A http://www.minsocam.org/msa/EMU_Notes/EMU002.html

A http://www.minsocam.org/msa/EMU_Notes/EMUO013.html

A http://www.minsocam.org/msa/rim/rim49.html

A https://www.wiley.com/en-
us/Chemistry+of+the+Solid+Water+Interface%3A+Processes+at+the+Mineral+Water+and+Particle+
Water+Interface+in+Natural+Systems-p-9780471576723

A https://www.sciencedirect.com/science/article/pii/S1631071311000046

A http://science.sciencemag.org/content/319/5870/1631.long

A http://repositorio.uchile.cl/bitstream/handle/2250/133488/The-rapid-expansion-of-
environmental-mineralogy-in-unconventional-ways.pdf?sequence=1

A https://www.ingentaconnect.com/content/asp/asl/2017/00000023/00000006/art00197:jsessionid
=bhb9cmabo709s.x-ic-live-02

A https://pubs.acs.org/doi/10.1021/es020238it

A https://www.sciencedirect.com/science/article/abs/pii/S1387181103003524?via%3Dihub

A https://www.sciencedirect.com/science/article/pii/S0169131718302709?via%3Dihub

A https://www.sciencedirect.com/science/article/pii/S0304420315300426?via%3Dihub

A https://www.sciencedirect.com/science/article/pii/S0168583X11004149?via%3Dihub

A http://www.minsocam.org/msa/rim/rim64.html
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https://www.amazon.co.uk/Environmental-Mineralogy-Interactions-Anthropogenic-Mineralogical/dp/0903056208
https://www.amazon.co.uk/Environmental-Mineralogy-Interactions-Anthropogenic-Mineralogical/dp/0903056208
http://www.minsocam.org/msa/EMU_Notes/EMU002.html
http://www.minsocam.org/msa/EMU_Notes/EMU013.html
http://www.minsocam.org/msa/rim/rim49.html
https://www.wiley.com/en-us/Chemistry+of+the+Solid+Water+Interface%3A+Processes+at+the+Mineral+Water+and+Particle+Water+Interface+in+Natural+Systems-p-9780471576723
https://www.wiley.com/en-us/Chemistry+of+the+Solid+Water+Interface%3A+Processes+at+the+Mineral+Water+and+Particle+Water+Interface+in+Natural+Systems-p-9780471576723
https://www.wiley.com/en-us/Chemistry+of+the+Solid+Water+Interface%3A+Processes+at+the+Mineral+Water+and+Particle+Water+Interface+in+Natural+Systems-p-9780471576723
https://www.sciencedirect.com/science/article/pii/S1631071311000046
http://science.sciencemag.org/content/319/5870/1631.long
http://repositorio.uchile.cl/bitstream/handle/2250/133488/The-rapid-expansion-of-environmental-mineralogy-in-unconventional-ways.pdf?sequence=1
http://repositorio.uchile.cl/bitstream/handle/2250/133488/The-rapid-expansion-of-environmental-mineralogy-in-unconventional-ways.pdf?sequence=1
https://www.ingentaconnect.com/content/asp/asl/2017/00000023/00000006/art00197;jsessionid=bhb9cmabo7o9s.x-ic-live-02
https://www.ingentaconnect.com/content/asp/asl/2017/00000023/00000006/art00197;jsessionid=bhb9cmabo7o9s.x-ic-live-02
https://pubs.acs.org/doi/10.1021/es020238i%23
https://www.sciencedirect.com/science/article/abs/pii/S1387181103003524?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0169131718302709?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0304420315300426?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0168583X11004149?via%3Dihub
http://www.minsocam.org/msa/rim/rim64.html

ElSikevon:
FewdaTnpnon Kot KALLOTLKT)
HETABANTOTNTA
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Mapaptnuo A9 Meplypappata

MAOHMATA 1°v EEaurnvov

106



NEPIFPAMMA MAOGHMATOZ

(1) TENIKA

2XOAH

OETIKQN ENIZTHMQN

TMHMA

FEQAOTITAZ KAI TEQMNEPIBAAAONTOZ

EMINEAO ZMOYAQN

MeTamntuxLako

KQAIKOzZ MAOHMATOZ | TKM-Y01 ‘ EEAMHNOEI’IOYAQN‘ 1o

Zuothpata lewypadikwv NAnpodopLwv yia

TITAOZ MAGHMATOZ , ,
nePLBAANOVTIKES EPOPLOYEG
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
1 - 7 o - 2 0 = 6 ° ‘_(\‘"C‘vsilh
cLosnisn  tele ptncwye |z | EBACMANAER | nisromies
- Ctsw >V/\hl‘5l h=>Aw>~"A_ ht MONAAEZ
babs T, 8 63 v shitnis " _cd AIDATKAAIAZ
R S oA >T AR L LA
Napadoosig/Slalé€el kot Aokroelg Mpagng. OL TUOTWTIKEG 4 6
LOVASECG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU HaOrjLatog
J""“w‘_s‘rs"wl h/\"rs‘h‘_s’cpqg"’Jh/\_ 1 "1 h
Tt TR, T ARRT M ABAD D S
TYNO: MAGHMATOZ , , , , ,
s At e -~ jnc -~ 5 levikov unoBadpou, ELSIkELONG YEVIKWY YWWOEWYV,
5°g°6B  °°F s At S Avamtuéng AglotTwy
1L v: Y|
NMPOAMAITOYMENA MAGHMATA: | -
FTAQZIA AIAAZKANIAL

ke ESETASEQN: | EMAIVIKN

TO MAGHMA NPOZ®EPETAI ZE

®OITHTEZ ERASMUS | VA 9TV AvYAKN

HAEKTPONIKH SEAIAA
MAGHMATOZ (URL)

https://eclass.uoa.gr/courses/GEOL531/

(6) MAGHZIAKA ANOTEAEZMATA

Mabnolakd AntoteAécpata

s '3 " h Sha* 'h*** h ¢Chh h =~ B <w ' >h h ¥ > h > h ¥ ¥ 1 ¢
© h_ h «<" <~ B B :W.{ > - X h h_'vﬁ__ > A Yot T~ _ W > B
-l‘>j" <B‘_B _ 8 _" J'h'h'_'>h B
ﬂIB"J’h " 7 n- ‘W{B§B:>h_pm"J‘hh'.‘ﬁ)\lfBW‘?\b ¢ ¢ <

I S S BAa-_h_ ' n®ThT e
ﬂIB 1 " h t e J']K’Q_B rl' TwWl o, A c > T 9 y _"‘ n" ~ h
/8" "< 7 _ "€ BL' 4 h e _ A I "hpxs  pht A"

O OKOMOC TOU HOBOAMOTOG €lval N KATAvOonon Twv BOaoKWV apXwv Twv Fewypadlkwy
Juotnuatwv MNAnpodopwv kal tng emnefepyoociag yewypadkwyv OSedouévwyv  wg
omapaitnTwy gpyaAeiwv yla HEAETEG OTOV XWPO TWV YEWETOTNHWY. Ol dpottntég/tpleg Ba
gfolkelwBouv pe ta Mewypadikd Tuotipata MAnpodoplwv TG00 og BewpPNTIKO, OCO KOl OF
TIPOKTLKO ETUMESO, HECW TN XPONG KATAAANAWY AOYLOULIKWV.

Me tnv emtuxf oAokApwon tou podniupatog o portntrg/tpLa Ba sival tkavoc/A va:

T opilel kal Statunwvel TIG BaolkeG apxEG, LeBOSoug Kal epapUOYES TwWV
Frewypadkwyv Zuotnuatwy MAnpodoplwv.

I katavoei ta Stadpopetikd €idn dedbopévwy o€ Eva MNewypadko Zvotnua
MAnpodopiwv (Pndpdbwta, Stavuopatika kot Sedopéva
mipooopoiwong).

T edbapuolel uebodoug aplOUNTIKAG KOL OTATIOTLKAG AVAAUONG

VEWYPOPLKWYV SESOUEVWV.



https://eclass.uoa.gr/courses/GEOL531/

Mapaptnuo A9 Meplypappata

9 ouvbualel Sladopetika €6 Sedopévwy yla va dnuLoupyel Bepatikoug
XAPTEC.

I nmepypadel tig StadopeTikég LeBOSOUC MPpooopolwonG Kot

povtelomnoinong yewypadikwv deSopevwy.

ebapuoOlel uEBOSOUG AVAAUGNG OTLG YEWETILOTAUEG

Katavoel tig Stadikaoieg povredonoinong Stadopetikwv Kvduvwy

(6LaBpwon, MAnUUUpPLKOG Kivduvog, mapaktia Stafpwon)

1
1

Fevikég Ikavotnteg

[h>jh/\"/\_h. Y _" JB[\'?W‘ 'ﬂ‘h/\'_'_ul “" - w T oB "
fhoh ' >h '~ <_>h ¥ fCh () “Ths” hT “tihs Ak hTtY the¢ ¥ <hvo h o _w h
BAahy" s hah < ¢ ht 1 .84 h > ¢ h ¢ Lt h s> 7t w
S < YU AY sk i . Ith‘>'l o 1" h Y I < _ _h
5L AT < A VEINh > e st h<g
J’""h’>"1" T B AWE Ch_h‘.n‘ 1 B v ¢ v A. A < Iz‘BB‘h‘JJAk
" ! h =~ il ] A ¢ h " u‘h """ h. B ‘'w>h h N
B._ " aA”>' &72h""h w e to§ct tewmoent h Yo
g>hy4 t C" B 1 h > h J"th‘l" _I. B<B"B"IZ{'>'
n-+h > hw s ¥ 8§ Rh<<”A XX

n-+h Tho s gttt ST A < X

J’h Ao, a0 AW, A 5’5\/\'_'?_,)()((1)

T Avalntnon, avaluon kat ouvBeon SeSopévwy Kal TMANPOodOopLWY, UE TN XPNON KoL TwV

=A =4 =4 4 -4

omapaitNTWY TEXVOAOYLWV.

Mpoaywyn Tng eAelBePNG, SNULOUPYLKAG, EMOYWYLKAG KAL KPLTIKNAG OKEPYNC
Autovoun Epyacia

Opadikn epyaocia

YeBaopuog oto puolko meptBaiiov

Ixeblaopoc kot Staxeiplon Epywv

ANPn anoddcewv

(7) NEPIEXOMENO MAGHMATOZ

A. OewpnTikn Kataption (mapadooslg/ Slaléelg)
OL mapouacLaoelg Tou pabnuartog nepthapBdavouv TNy avamntuén Twv akoAouBwv Bepatikwy

nedlwv:

B. Aoknoelg mpaénc Kol EpYOOTNPLAKEG ALOKAOELG
OL €pyaoTNPLAKEG OOKAOELC TOU HaBAUaTog MEPAAUBAVOUV TNV TIPAKTIKY €€AOKNON LE TO
AoyLouLko ArcGIS Pro:

=A =4 =8 -8 -8 -9 -9

= =4 =4 4 A A

Mevikd Xapaktnplotikd Fewypadikwy Zuotnudtwy MAnpodoplwy

Elcaywyn 6edopévwv

Avaluon AeSopévwy

JUCTAMOTA UVTETAYUEVWV

TptpetaPANTEC TAPAUETPOL

EdapuoyEg aplOUNTIKAG KOL OTOTLOTIK AVAAUCNG

OewpnTIko UTORABpPO PuoIKWV KVEUVWY (SLaBpwon, TANUUUPLKOG Kiveuvog,
napaktia StaBpwon)

M'VwpLula pe to ArcGIS

Tpomog Asttoupyiag twv MM

lewavadpopa

Wnolomoinon

Alaxeiplon yewypadlkig kat meptypadtkig minpodopiag
Elcaywyn Stavuopatikwy kat Pnotdwtwv dedopévwy
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I AvdAuon 6ebopévwv
I Ospotkn xaptoypadio kot cuvOeon xaptn
T Wnouaka povtéda edadoug
1 Edappoyég twv MZN otig FewemMIoTAES
I Movrtehonoinon StaPBpwong
Movtehomoinon MANUUUPLKOU KIvEUVoU
1 Movtehomnoinon mapaktiag StaBpwaong
(8) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHzH
Pon s TPOMNO2z NAPAAOZHZ 1. Npoowmo pe MPOowTo SLOAEEELG.
. > B . ’ )
e~ ho gk 2. Epyaotnplakeg aoknoeLg pe to ArcGIS Pro.
XPHZH TEXNOAOIIQN | 3tn AwdackalAio: Mapoucldoel He TIOAULEOLKO
NAHPO®OPIAZ KAI ENIKOINQNIOQN TEPLEXOUEVO (ELKOVEG, animation, video)
TR O] don @
n"th c‘I " Inqu_ h o o | ZTG Epyaotnplakég ACKAOELG: XPprion Tou AOYLOULKOU
> 7 ArcGIS Pro. MoAupeoko UALKO pe obnyieg yla Tig
£PYOOTNPLAKEG OLOKNOELG, LEOW Tou eclass.
I Zmnv Emwkowwvia pe toug doltntég: xprnon Ing n-
taéng tou EKMA yla emikowvwvia, Stavopr uALkou,
emiAucon amopLwv K.d.

OPrANQZzH AIAAZKAANIAZ ©p Ve v 0T n-"
J’rs J’h,'/\_h' h/\h<‘ n - - rlvh>u/\v
Sw Yo v 4‘{h‘¢h<’hlq) ~
nihewvest L E s>t AR A GAéEeg 2 WpeCg x 13 EBSopadeC
w ¢! [ g1 2 rs <
it <t Y2 7 h P2 s’ 7 N
of " T w ' Tt 0E <<t f| | Epyaotnplokég aoKkAOELS 2 Wwpeg x 13 EBSopddec
n-+h>_ "y pthy o
ne-ntaw ot ew 8T WH et oikov epyacia /

(projech = 42 T b B2 1oh , , .
[he<' ®&.A'C® 4v>t= -||TPOETOlAcia YL TNV 7,5 wpeg x 13 EBSopadeg
aglohdynon

B/\hj’h,"/\_h' < g _’ul

fth ¢hts  >htrc e g Shvoho MaBruatog 150 wpeg
Yot _>"5|¢h“’4'1"7>5/\'

> BCTS W .~ .

AZIONOTHZH QOITHTON | H Stadikaoia aflodoynong Sie€dyetal ota EAANVIKA N
ferrar - CEM T Gta ayyAkd (vl Toug oAAoSamous GortnTEC f TOUC
m<-> h gv' < 1o 5 | dountég Tou mpoypdppatog Erasmus). H e&étaon tou
prh>ToL L e " 1. >7| pabripotog Baociletal oe ypamt epyacia §apnvou
[ " <<h ™ < n-"'<"+" X . . . .
K- hoa s o . .| mou mephapPavel npodoplkn mopouciacn o Bepa
n-o < [ " i<'>h_. A3z |TOU Mpoteivouv oL ekmatbeutég. O TeAkOG Babuog
NETE K BAlh. " "3 | ppokOmTEL amo:

n' > h J' h h vy , , ,
[ <" A® S nvw_h k- i Eniboon otg mapadoocslg (50% tou TEAWKOU
n'>'As’h3s w<<' Kk w<< Babpov)

Kah S A h - I Epyoocia oto téhoc tou efaprjvou (50% Tou
hve<ctiar m 0 ch sl oAl teAkoU Babpuov)

h - _"‘I "'_'_wlcp

(9) ZYNIZTQMENH-BIBAIOTPADIA




Mapaptnuo A9 Meplypappata

-Mpotewvopevn BipAoypadia :

I EueAmibou, N., Tloufaviwtn, M., & Kapkavn, A. (2023). lewypadkd Tuothpata
MAnpodoplwv amod tn Otwpia otnv Mpaén: Xprjon tou ArcGIS Pro [Mpomtuylako
gyxelpidlol. KaAAuog, AVOLKTEC AKadNUAIKES ExkSdoeLg.
https://dx.doi.org/10.57713/kallipos-367

I EueAmibou N., Tloufaviwtn M., Koapkavn A., 2022. Tewypadlkd Iuothpata
MAnpodoplwv. Ekddoelc TUOAa, 504 oel. https://www.tziola.gr/book/georgafika-
systimata-pliroforion/

I EueAmibou, N., & Avtwviou, B. (2015). Tewypadikd Xuotiupata MAnpodoplwv
[Mpomtuxtokd  eyxelpido].  KaAAutog,  Avolktég  Akadnuaikég  EkSOOELG.
https://dx.doi.org/10.57713/kallipos-942

9 Koutoodmoulog, K, EueAntibou N., BaowlomouAog A., 2006. Mewypadikd Iuothuato
MAnpodoplwy - Xprion tou Maplnfo Professional. Ek60oelg Nanacwtnpiou, ogA. 273.

i Baiomoulog A., Baocwlomoulog A., EueAmidou N., 2002. lewypadlkd JuvotApota
MAnpodoplwv amo tn Oewpia otnv Mpaén. Ek6o6oeLg ZuppeTpia.

-Yuvadn EMOTNHOVLKA TIEPLOSIKAL:
1 GIS and Remote Sensing Journal
9 Journal of Geographic Information System
I Transactions in GIS
9 International Journal of Advanced Remote Sensing and GIS
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NEPIFPAMMA MAOGHMATOZ

(1) FENIKA

IXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metarmtuytakod

KQAIKOZ MAGHMATOZ | [KM-Y02 \ EZAMHNO ZMOYAQN | 1o
NI o, Mé£Bobot !Etbapuoop.evnq Epguvog otig
FrewemMLoTNUEG
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
B ‘5”‘_',""_.‘_"‘¢WI' >”/\h{|sl h -~
.o, o >htmsh T T 0.0 pth<wyve ' EBAO:;,IP':?AIE: NIZTQTIKEZ
= .t Sw  >YARyL B hTYAWSY A K MONAAEZ
A © ki i shicncs - MBAIKANIAZ

T the o m > T A

Noapadoosig/Slalé€elg kal AokAoel Mpagng. OL TLOTWTLKEG

, , , . , 4 6
povadeg amovépovtal viaia yla To cUVOAo Tou padnuoatog
J”"“W‘_B s YT w h/\"B‘h‘_s’cp(E"’Jh’/\‘_">‘:[“‘1‘h“
T8ty h YA hY haAah< tChHh Y 40O

TYNOZ MA@HMATOZ , , ) o
ssat e -~jac o~ 5 levikov unoBadpou, ELikeuoNG YEVIKWY YVWOEWY,
B4 e AT Aydtuéng As€lothTwy
L8 v"' T

MPOAMAITOYMENA MAOGHMATA:

FNQzZA AIAAZKAAIAZ

ko ESETAZEQN: | EMANVIKI

TO MAGHMA NPOz®MEPETAI ZE

®OITHTES ERASMUS | VA TNV AyvAwn

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL458/
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
s~ '3 " h YA h * EwsSgh'"h * hYh B ~" 5h ~ Yot * 1 B¢ 7' SwWABE

¢h_h<<"<" K_'_W{V\ “" h h‘”;‘_ "‘/\ ~ ¥ _ w > 6|

1‘>]V‘<B‘_B’_B _“ J’h’h’_'>h B

ﬂIs"J’h," _"‘ rl“‘wl" _+ A fr hg ' w At G‘C_,/\C 45""‘_15"<‘|s4‘>,iq_
R N S I I A KL .
ﬂIB"J'h)'QV’ J']B’Q_BI rl"'W{‘/\ c s T g y _"‘ n""h‘c
1'[]'5"<"_'¢'I gl “JJ'_h‘,/\". rhe* > h¢ _ A B“’_u<u‘>h

To paBnua eotldlel 0€ YEVIKEG KAl ELOIKEG YVWOELC OTATLOTIKAG avaAuong, delypatoAnyiog
vewnepBarlovtikwy Se60UEVwY Kal AeLToupyilag opyavwy epyaoctnpiou.
Me tnv emtuxn oAokAnpwon tou poabnuatog o dottntng/Tpla Ba eival tkavog/n:

T Na edpopuolet efeldikeupéva AOYIOUIKA ylo. TNV avaluon
vewrnepBalloviikwy Oebopévwy (yYA\wooa mpoypappatiopol R-
project/Python, Aoylopikd otatiotikig, 2D kat 3D ypadnudtwy).

T Noa amoktoel 6€€LOTNTEC OTN XPON TWV KATAAANAWY EPYACTNPLOKWY
TEXVIKWV EMeEEPYQOLAC KAL TPOETOLHAOiag SelyudTwy mapatipnong.

T Na enegepyaletal, va avalUel Kal vo amnelkovilel yewmneplBaAlovTika
Sdebopéva ano Siebveic Baoelg dedopévwy.

' Noa BeAtiwOel oTNV LKAVOTNTA EPELVOG OTLC EPYAOTNPLOKEC LOVADEG.

Fevikég Ikavotnteg
th>i hAa”aA_h

-t T 7w BBAY € ah w ShA"h ™Y & LR A ¥ - .Y




Mapaptnuo A9 Meplypappata
Jh Rt s>h o optT<o>h ¢ h h h s A_h h¢v <~ ) K
B/\hy Ty h AR < ¢ h 1‘54'h‘> ¢ h 1 " h B oot 0 w
< AT > g vEih s N A LY W AP
BELAT ST A 18 h >t s s Tt h<g
J’""h’>"1" B AWEB L‘h_h .n"45 \VA ¢~ A, A (Y > B~ h 11 8 g
[" h =~  h s A ¢ h = B h « > ¢ > h B ‘w>h_h
B\_ AT > B 1 h > h w ¢ N ¢ _ Q“l ¢ h h _"({’
g>hy ¢ B 4 h > h J"vhl‘l" _'. B < B B 0 > 1" >
rl’Jh"h ToB 1 B AW T ] XX

n’Jh h B 1 s - > A ¢ ks X

Jhoha AW L, A BB AT XXO

1 Avalntnon, avaluon kal cUvBeon SeSopévwy Kal MANPodopLwY, e TN XPNoN Kal Twv

AImaAPATNTWY TEXVOAOYLWV.

Autovopn Epyaoia
Opadikn epyaocia

=A =4 =4 -4 -4 4

AN anopdacewv

Mpoaywyn Tng eAeUBEPNG, SNULOVPYLKAG, EMAYWYLKAG KAL KPLTIKNAG OKEPYNG

YeBaopdg oto dpuoko meplBaiiov
Ixeblaopog kat Staxeiplon Epywv

(3) NEPIEXOMENO MAGHMATOZ

A. OswpnTiky Kataption (mapaddoerg/ Slalé€eig)
OL mapoucLaoelg Tou pabnpartog neptAapBavouv Tnv avamntuén Twv akoAouBwv Bepatikwy

nebilwv:

T

HLKPOOKOTTLaG.

B. AGKNOELG TPAENG KOLL EPYOLOTNPLAKEG OLOKIOELG

AvaAuon odaApdtwy

=A -4 -4 -8 -9

AvaAuon Fourier

ATIAG YPOUULKO HOVTENO, TIOAULETAPBANTA avAAuon, avaAuacn XPOoVooEelpwy (EAeyxog
OMOLOYEVELAC, CUUTMANPWON KEVWY O€ XPOVOCELPEG, TAOELS, e€oudAuvan,
TEPLOSIKOTNTEC), XWPLKN KOl XPOVLKN avAAUGCH KALLATIKWY Se8ouévwy, epappoyEg
HE xprion YAwooag nmpoypappatiopol (R-project/Python).

Aeltoupyleg Kal ePapLOYEG TWV 0OPYAVWY EPYACTNPLOU, EPYACTNPLAKEG TEXVIKEC
enefepyaciog Kal mpoeToLpooiag SelyATwY apaATpnong, TEXVIKEG OTITLKNG

Katavoun ouxvotnTtag KALLATIKWY TOPOUETPWY
JUVTEAEOTNG CUCYETLONG — TECT OLLOLOYEVELOG
MovtéAo MoAATTANC TTOALVEpOUNONG

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - A=ZIONOTHZH

TPOMOZ NAPAAOZHZ 1.Mpocwrmo pe Mpoowro SLaAEEEL.
I - >: . i h { . _ 2. Aoknoelg enefepyaociag dedouévwy Ue xpnon
‘ H/Y.

3. Xpnong duvatotitwv tn¢ n-taéng tou EKMA
(meploxég oulntnoswy, blogging k.d.) yla diaxuon
npocobetng mAnpodopiag,  Siavoury  UAKOU,

eniluon MPOBANUATWY Kol amopLwy K.ATT.
XPHZH TEXNOAOIIQN | Ftn Adaokaio: Mapouoldoelg PowerPoint
NAHPO®OPIAZ KAI EMIKOINQNIQN (avaptnuéveg otnv LoTooeAida Tou paBARpaToC
vo loefone . otnv n-taén Ttou EKMA - evowpatwvouv
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v m rlﬁ"h’{rs *

> B

EKTIOLOEUTIKEG  PLVTEOTOLVIEG OXETIKOU
SLOAEEELG TiEpLEXOUEVOU).
It Aoknoelg NMpagng:
0 MNapoucitacelg  PowerPoint  ywo 1O
dpovTloTNPlakd HEPOC TwV AOKNOEWV
Mpaéng (avaptnuéveg otnv LotooeAiba Tou
pabnuatog otnv  n-tafn Ttou EKMA).
Evowpoatwvouy EKTIOULOEUTLKEG
Bwrteotalvie¢ oxetikoU He TIC SlaAEelg
TIEPLEXOLEVOU.

ME TIC

1 Ztnv Emkowwvia pe toug doitntég: MNépav tng
TIPOOWTIKNAG emadng, XPNon Twv SuvatotHTwv
erukowwviag kat blogging tng n-taéng tou EKMA
(6aBsopudtnta 24/7) yla smkowwvia, Stavopn
UALKOU, €TtiAUON amopLwV K.A.

(projecth) =

rh<<t

B/\hJ’

“h, YA h°:

B‘Iz
' B

fw_or o

OPTANQZzH AIAAZKAAIAZ
B hah <
TAhtoadh ¢ h <

18>
Jero T2
h 5 57 ©

. BCTS W -~

Ah = " h

v’ _ 7 . n° !
e 7 nvhs>"Aa

Alalé€elg 2 wpeg x 13 ERSopadeg

AoKNOELG IPAENC 2 wpeg x 13 ERSopadeg

Kat' oikov epyaocia /
nipogTolpacia yla tnv
afloAoynon

7,5 wpeg x 13 EBSopadeg

Juvoho MaBnuarog 150 wpeg

A

A T
S A > ANV

<

XN - o |
vV >V

5T S TS zS®TS 3
-

< >

“h

AZIOAOTMHzH OOITHTQN

L " hy e

H Stadikaoia aflohdynong Sie€ayetal ota eAAnVIKA A
ota ayYALKA (Yo Toug alodamolg dolTnTEG f Toug
doltnTtég Tou mpoypappatog Erasmus). H aéloAdynon
TIEPAOUBAVEL UKPECG ATOUKEG AOKAOELG KATA TN
Slapkela tou e€apnvou (dtapopdwrtikn, 30%) kal
e€€taon oto TéAoG Tou e€apvou (CUMMEPAOUATIKA) N
omoia mephapPBavel

1 npodopikni mapoucioaon (20%) kat

9 vypamnt epyaocia (50%) oe B€pa ou oxetiletal

LLE TO OVTLKEIPEVO TOU HaBrpaTog

(5) ZYNIZTQMENH-BIBAIOTPA®DIA




Mapaptnuo A9

Meplypappata

-Mpotelwvopevn BipAoypadia:
T Inuewoelc StdaokovTwy
I HAektpovikég NYEG Ao SLEACKOVTEC

-Juvadn EMOTNHUOVIKA TIEPLOSIKA:
I Nature Geoscience
9 Nature Climate Change
T Atmospheric Chemistry and Physics
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NEPIFPAMMA MAOGHMATOZ

(1) FENIKA

IXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metarmtuytakod

KQAIKOZ MAOGHMATOZ | TKM-Y03 EZEAMHNO ZMOYAQN | 1o

TITAOZ MAGHMATOZ | KAIMATIKH METABAHTOTHTA KAI AAAATH

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

B - - YU - Yo -t '_'¢W‘

Y. >htrsh Y S . prh<wvs' 3 EBAO!';"P’:?A'EI MIZTQTIKES
T .t Sw > AR LB h = Y AW SH ‘A" 3 b | MONAAEZ

WARS TR 6 i vshitnis .- ] AIDASKAAIAZ

T . S A>T AR LA
Napaddosig/Sladé€elg ko Aokioslg MNpaéng. OL MIOTWTIKEG 4 5
LOVASEG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU LatOrLatog
J""“w‘_ts‘rs"wl h/\"s‘h‘_rs’cp(IV’Jh/\_" 1 " 1 h
T u R, TA_h' hAh< Y Sh Y dpn0d
TYNOZ MAGHMATOZ

F'evikoU uTtoBaBpou, ELSiKeELONC YEVIKWY YVWOEWY,
Avamnrtuéng Asglottwy

"’ ‘-th‘,\l\
-2 I S 1 > 0 1B A" €
18 V"

~ M

MNPOAMAITOYMENA MAOGHMATA:

FAQZZA AIAAZKANIAZ

ko EZETAZEQN: | EMVUA

TO MAGHMA NPOz®MEPETAI ZE

DOITHTES ERASMUS NAI otnv EAAnviKn pe e€€taon otnv AyyAkn yAwooa

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL696/
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata

J’s":’h,'/\ h h > h h ¢ h h =~ B <w ' >h h ¥ > h > h ~

¢ h h <«<" <” B~ ' T owyq Y - h h =,Y"¢ Y YY Qe <" Y R Swh "S> h

1‘>j"\<u‘_rs’_s 7 J’h’h’_'>h B

s "1 h " - n- "' " w4 A phtr TR e A BTT K <E T >h
J.,V‘.A-‘A _v‘ n‘,‘_h<¢v’ U_.v‘ BA'-h_I. r1¢'h’45“
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To pabnua eotidlel otnv Katavonon Twv dlepyactwy 1ou kabopilouv kal petaBdaAAouv To
YAWO KALLATIKO cUoTnUa ot SLAbOPETIKEC XWPLKEC KOL XPOVLKEC KALMOKEC, péoa amd Tn
HEAETN TNG KALLOTIKAG LETABANTOTNTAG KAL T KALLOTLKA G AAAQYAG.

Me tnv emtuxf oAokAnpwon tou podniuatog o/n pottntric/tpta Ba sival tkavog/n:

I va opilel tig Baoikég Siepyaoieg mou kaBopilouv To KALLOTIKO cUoTnpa TG Mg

T va e€nyel toug KUpLouG PUOLKOUG UNXAVLIOUOUG TNG KALUATIKAG LETABANTOTNTAC KOL TIWG
TOo KAlpa ¢ Mg £xel petaPAnBel oto yewAoyikod xpovo

T va Olakpivel Toug QuUOIKOUG Kal avOPWTIOYEVEIG UNXAVIOUOUG TNG TIAYKOOULOG
KALLATIKAG LETABOANG

T va katavoel T aBePaldtnteg mou oxetilovtal HE TIC MEANOVTIKEG TIPOPROAEC TNG
TIAYKOOMLOG KALLOTIKNA G aAAayn g

T  va avalvel kKApotikd Sedopéva kot S€SoUEVA KALLOTIKWY TIPOCOUOLWOEWY, WOTE VAl
€€AYEL CUUMEPACLOTA YLO TO KALLO TOU TTApEABOVTOC, TOU MapOVTOC KAl TOU LEAANOVTOG




Mapaptnuo A9 Meplypappata

I va avayvwpilel kat va oulntd TOUG TOPAYOVIEG TOU TAYKOOULOU KOl TIEPLOXLKOU
KAlpatog, meplhapBavovtag Tov KUKAO Tou AvOpaKka, TG TEKTOVIKEC WETABOAEG, TNV
NALOKA aKTWoBoALa, TG AAANAETILIOPACELS WKEAVWV-ATUOODALPAS, TIC AvVOPWITOYEVELS
eTLOPACELG

I  va cuvdudlel TNV TPEXOUGCO ETLOTNMOVLKH YVWON HE TG OTPATNYLKES TIPOCOPUOYNG Kal
HETPLOCHOU TWV ETUMTTWOEWY TNG KALLATIKAG OAAQYNG

KOLL YEVIKQL:

1 va emkowwvel TNV KALOTIKA loTopia KoL TO pOAO Tou avOpwWIoU OTO KALUOTLKO
oUOTNHA Kal vo. aLOAOYEL KPLTLKA TNV EMLOTNHOVLKI TTAnpodopia.

Fevikég IkavoTnTeg
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T Avalntnon, avaluon kot cuvBeon SeSopévwy Kal TANPOGOPLWY, UE TN XPNON KoL TwV

ATOPALTNTWV TEXVOAOYLWV.

Mpoaywyn Tng eAelBepPNG, SNULOUPYLKAG, ETMOYWYLKAG KAL KPLTIKNC OKEPYNC
Autovoun Epyaoia

Opadikn epyaocia

YeBaopuodg oto Gpuolko meptBailov

Yxedloopog Kal Slaxeiplon Epywv

=A =4 =4 4 -4

AN anopdcewv

(3) NEPIEXOMENO MAOGHMATOZ

A. OswpnTik Katdption (napadocelg/ Slalégelg)
OL MapoUCLACELG TOU HaBnuatog mepAapBAavouy TV avamtuén Twv akoAoubwv Bepatikwy
nedlwv:

I Ewoaywyn otnv KAwpatoloyio: Baowkég €vvoleg, KALLOTIKA OCUOTHUOTA  KOL
OUVLOTWOEC TOUG.

T Nopayovieg KAwpatikng MetafAntotntag: HAwakry aktivoBoAia, atpoodalpikn
KukAodopia, wkeavol, puoikég kol avBpwToyeveig dlepyacisg.

T KAwpatikot KokAot kat Qawopeva: El nifio, TAAQVTWOELS TWV WKEAVWY,
HOKPOTIPOBECUEG KO BpaxumPOBETUEG KALUOTIKEG LETABOAEG.

T KAatikn AMayn: Altta (duowkad kot avBpwroyevr)), oUYXPOVEC TACELS Kol
ETLOTNUOVLKEG TIPOPBAEPELC.

I Enuttwoelg tng KAwwotikne AAaync: Akpaia Kolplkd ¢ovoueva, avodog tng
Bepuokpaociog, UeTaBoAEC otn otdBun tng OdAoocoag Kol CUVEMELEG OTa
OLKOOUOTAHATA KOL TNV avBpwrivn Kowwvia.

I ZItpatnywkég Mpooapuoyng kot Metplaopol: MeEBodol QVIUETWILONG TWV
EMUMTWOEWY NG  KAWMOTIKAG aAAaynG, OavAAUON TIOAITIKWY KOl  TIPOKTLKWV
TaPaSELY LATWV.

I MNeputtwololoyikég Meléteg:  Edapupoyn) ¢ Oewplag o mpaypatika
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napadeiypata, avaluon Sedopévwy Kat afloAdynaon EMUTTWOEWY

B. AGKNOELG TPAENG KOLL EPYOLOTNPLAKEG OLOKIOELG

T Tvwpwia pe Tg Baoelg

KALLOTIKWY  O€60MEVWY KOl  KALUATIKWY TIPOIOVTIWV

(Copernicus Climate Data Store, NOAA CDO, WorldClim, NCEP/NCAR k.Art.)
I Expabnon epyaleiwv enefepyaciog kKApatikwyv dedopévwy (CDO tools, python, R
K.ATL.) KOl TTOp oy wyn ¢ KALLATIKWY TIPOTOVIWY

= -4 -

Slakwvduveuong

MeAETN aKpalWVY KALLOTIKWY YEYOVOTWV LE TN XPNon KALLOTIKWY SEIKTWY
Mpaktikn e€doknon o€ anAd KALLaTKA povtéAa (r.x. NOAA, UCAR, UEA, Monash)
Edappoyn tng uebddou aAucidwv EMMTWOEWVY YLO TNV ATOTIUNGON TNG KALLOTIKNAG

(4) AIAAKTIKEZ kat MAGHZIAKEZ MEGOAOI - AZIOANOrHZH

TPOMOZ NAPAAOZHZ 1.NpoowTo e MPOCWTO SLOAEEELG.
L { . -q 2. Aoknfoelc enefepyacioc deSopévwy He xprion
’ H/Y.
3. Xpnong duvatotitwyv TtN¢ n-ta&ng tou EKMA
(meploxég oulntnoswy, blogging k.d.) yia didyxuon
npooBetng  mAnpodoplag,  Stavourn  UAKoU,
emiAucon MPOoBANUATWY KAl OIMOPLWY K.ATL.

XPHZH TEXNOAOTION | 3tn Adaokalia: MapoucLAoeLg PowerPoint
NAHPO®OPIAZ KAI ENIKOINQNION (avaptnuéveg otnv otooeAiba tou padApATOC
N ‘“_ 5 60 [ ;[ ..‘DI r{qul_@h - otnv  n-tan tou EKMNA - evowpatwvouv

> EKTIOLOEUTIKEG  BLVTEOTALVIEG OYETIKOU ME TLIG

SLaAEEELG TiEpLEXOUEVOU).

It Aoknoelg Mpaéng: Mapouoidoelg PowerPoint yia
TO PpoviloTnplakd PEPOC Twv Acknoewv Mpa&ng
(avaptnuéveg otnv lotooeAiba Tou HOOApATOC
otnv  n-tafn tou EKMA). Evowpatwvouv
EKTIALOEUTIKEG  BLVTEOTALVIEG OYETIKOU ME TIG
SLOAEEELG TIEPLEXOEVOU.

Itnv Emwkowwvia pe toug doutntég: MNépav TG
TMPOOWTTIKNG  €madng, Xpnon Ttwv SuvaTtotHTwv
emkowvwviag kat blogging tng n-ta€ng tou EKMA
(6taBeopudtnta 24/7) yla emikowwvia, Slovoun
UALKOU, €TIAUGCN ATIOPLWV K.Q.

OPTANQZzH AIAAZKANIAZ
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AlaAEEeLg 2 wpeg x 13 ERSopadeg
AoKNOELG PAENG 2 wpeg x 13 EBSopadeg
Kat' oikov epyoaoia /

TpoETOLaaia yLlo TV 6 wpeg x 13 ERSopadeg
aglohdynon
YUvolo MaBrpatog 130 wpeg




Mapaptnuo A9 Meplypappata

AZIOAOTHZH OOITHTQN | H Stadikacia agloAoynong die€ayetal ota eAANVIKA n
R CEM T Gta ayyAkd (vl Toug oAAoSamouc GotnTEC f TOUC
m<-h gv' < i 5 | dountég Tou mpoypaupatog Erasmus). H aflohoynon
prh>tt, et e T > ep\apBAVEL  UKPEG  OTOMLKEG QOKAOELG KATA TN
{3_ ::h N s nn ‘< ' . z Siapkela tou efaunvou (Swapopdwtikhy, 30%) Kal
n- <. [ i<'>nn; x| e€étaon oto TEAOG TOU €6QUAVOU (CUMMEPOOUOTIKE) N
NES s L Ban. - h' hz omnola mepllappavel mpodopikr) mapouciaon (20%)
F < 7 AT G I nvw n BZ Ko ypanth gpyacia (50%) oe BEpa mou oxeTileTal Ye
N’ >'"As’h3 Ww<<' K Ww<<|TOQVIKEILEVO TOU MABAUATOC
B AN YA _h f -

h v~ 5o ¢ h K h A
h - _ ~ M _ oW (0]

(5) ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvopevn BipAoypadia :

Ahrens, C. D., & Henson, R. (2022). Meteorology Today: An Introduction to Weather, Climate, 3
the Environmen(13th ed.). Cengage Learning.

Ahrens, D., & Henson, R. (2023). e r 8 _ 8 . = 7 <7 413nhéxkSood). B A."OAoka, X.
AvayvwoTtomnoulou, K. ToAika, & M. Xatlakn, Eds.). Ek6ooelg T{LOAa.

Andrews, H. (2015). Climate Variability HandbookKallisto Reference.

Barry, R. G., & Hall-McKim, E. A. (2014). Essentials of the Earth's Climate Systét ed.).
Cambridge University Press.

Barry, R. G., & Hall-McKim, E. A. (2022).1 <" >h _ 7 <71 * M @GP NdsTOG>EY.).
Exk60oelg TUOAQ.

Neelin, J. D. (2010). Climate Change and Climate Modeliagmbridge University Press.

Peixoto, J. P., & Oort, A. H. (1992). Physics of Climat@merican Institute of Physics.

Saravanan, R. (2021). The Climate Bmon: Past, Present, and Future of Climate Predic
Cambridge University Press.

-Zuvadn EMOTNHOVLKA TIEPLOSIKAL:
1. Climatic Change, Springer
2. Natural Hazards and Earth System Science, EGU
3.  Nature Climate Change, Springer
4 Global Environmental Change, Elsevier

-Mp6cBeto ALSAKTLKO YALKO
INUELWOELS SLO0OKOVTWY, TIOPOUCLACEL] TWV TAPASOCEWVY Kol UAN £pyoclwVv QVOpTNUEVEG OTNV
mAatdoppa e-Class tou padrparog.

NEPITPAMMA MAOGHMATOZ2
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(1) FENIKA

ZXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metamtuxtakod

KQAIKOZ MAOGHMATOZ | TKM-Y04 ‘ EZEAMHNO ZMOYAQN | 1o

TITAOZ MAGHMATOZ | BIOZ(DAIPA KAI KAIMATIKH METABAHTOTHTA

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
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Napaddosig/Sladé€elg kaw AokAoelg MNMpafng. OL MUIOTWTIKEG 4 6
LOVASECG OLITOVEHUOVTOL EVLALLA YLOL TO CUVOAO TOU LatOrLatog
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s At --jnc -~ 5l levikou urtoBabpou, EldikeuoNG YEVIKWY YVWOEWY,
-2 I S 1 > 0 1 B A" C /

- /1 Avamtuéng Asglotritwy

18 V'

MNPOAMAITOYMENA MAOGHMATA:

FAQZZA AIAAZKANIAZ

ka ESETAZEQN: | EMANVKN

TO MAGHMA NPOZMEPETAI ZE

®OITHTEZ ERASMUS | VA TNV AvyAwn

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL702/
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata
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To padnua eotldlel otnv aAAnAenidpacn HeTAlU TwV OLKOCUOTNUATWY KAl TWV ABLOTIKWV
Slepyaowwv g Mng, pe éudaon tnv enibpoacn twv petafolwv Tou KAlpatog. Me tnv
grituyr oAokAnpwon tou padnuatog o dpottntrig/tpla Ba eivatl tkavog/n va:
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https://eclass.uoa.gr/courses/GEOL702/

MNapaptnua A9 MNeplypappora
Fevikég IkavoTnTEG
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I Npoaywyn tng eAeVBepNC, SNULOUPYLKAG, ETTAYWYLKAG KoL KPLTIKAC OKEPYNC

i Autovoun Epyaocia

T Opadikn epyaocia

I ZeBaouodg oto puoikd meptPaiiov

1 Epyooia os Sierotnpovikd neptBaAiov

(3) NEPIEXOMENO MAGHMATOZ

A. OswpntikA Katdption (napadoosig/ SLalé€eig)

OL mapouaotaoelg Tou padnuartog neptAapfavouv Tnv avamtuén Twv akoAouBwv Bepatikwy
nieblwv:

I  Oplouodg kat cuotatika tne Broodapag. Oplopodg kot onpacia tng Ployewypadiog.
Bloyewypadikol Kavoveg Kal apyeg.

T KAwatikn petaBAnToTnTa, YEWAOYLKN SpaoTnploTnTa Kol eEEALEN TWV OPYAVIOUWV.

I  Oploudg tng e€adaviong. Pubuot puctoroyikng e€adaviong Evavtl tng LOIIKAG

efadaviong. AmoAlbwpéva apyela kot Tekunpla e€adavionc.

Ol peyaleg palkég e€adavioelc Tou yewAoyLkou mapeABovTog.

AvBpwriokalvoc emoyn Kat n €ktn polikn €odavion.

Avakapn olkooUoTNUATWY KoL EEENKTIKEC OUVETELEC. MoTiBa BLOTLKAG

avakapdng. O pohog Twv katadpuyiwv. Taxela khadoyévvean, popdoAoyLkn Kot

TOELVOULKN TIOLKIAOTNTA, CUYKAlvouoa eEEALEN.

1  Awddypata and tig e€adavioslg Tou MapeABOVTOC yLa TN dLatipnaon tng cUYXPovng
BlomotkIAGTNTAG.

= =4 =

B. AOKROELG MPAENG KOl EPYOLOTNPLUKEG OLOKNOELG

Aoknoelg ouMoyng kou emefepyaociag Sedopévwy, Pe okomd TNV Slepelvnon NG

Bloodatpag katl TNG KALLATIKA G LETABANTOTNTOG.

(4) AIAAKTIKEZ kot MAGHZIAKEZ ME@OAOI - AZIONOTHZH

TPOMOZ NAPAAOZHZ 1.NpoowTo e MPOCWTIO SLOAEEELG.
o, Ty >y v “h— . ' . r
[ o - rr} e 2./ Aoknoelg enefepyaociag deSopeEvwy PE xpnon
‘ H/Y.

3. Xpnong Suvatotntwv tng Nn-taéng tou EKMA
(meploxég oulntnoswy, blogging k.a.) yla diaxuon
npoobetng mAnpodopiag,  Siavoury]  UAKOU,
eniAucon MPoBANUATWY KAl OMOPLWYV K.ATL.
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MNAHPO®OPIAZ KAI ENIKOINQNIQN

n

© oy h

XPHZH TEXNOAOTIQN
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> B

AwsaokaAia: MapoucLdoeLg PowerPoint
(avaptnuéveg otnv lotooeAiba Tou HOOARpATOC
otnv  n-tafn tou EKMNA EVOWUOTWVOUV
EKTIALOEUTIKEG  PLVTEOTALVIEG OYETIKOU ME  TIG
SLaAEEELG TiEpLEXOUEVOU).

Itig Aoknoelg Npaéng: Mapouoiaoelg PowerPoint yla
To PpoviloTnplakd PEPOC Twv Acknoswv Mpa&ng
(avoptnuéveg otnv LotooceAida tou paBAuOTOog
otnv  n-taén tou EKNA). Evowpatwvouv
EKTIOLOEUTIKEG  PLVTEOTALVIEG OYETIKOU ME TIG
SLaAEEELG TIEpLEXOUEVOU.

Itnv Emwkowwvia pe toug doutntég: Mépav tng
TIPOOWTIKNG emadng, XPNon Twv SuvatoTHTWV
erukowwviag kat blogging tng n-taéng tou EKMA
(6laBeowudtnta 24/7) yuo emkowvwvia, Slavoun
UALKOU, mtiAuon amopLwy K.dA.
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AlahegeLg 2 wpeg x 13 EBSopddeg

AoKNOELG TIPAENG 2 wpeg x 13 EBSopadeg

Kat' otkov epyaoia /
TiposTolpacia yla tnv
aglohdynon

7,5 wpeg x 13 EBSopadeg

YUvolo MaBruatog 150 wpeg
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H Swadikaoia aflohdynong die€ayetal ota EAANVIKA 1
ota ayyAlkd (yia toug aAdoSamoug ¢oltnTEG 1 Toug
dottnTtég Tou mMpoypappato¢ Erasmus). H afloAdynon
Tiep\ABAVEL UIKPEC OQTOUIKEG OIOKACEL KATA TN
Slapkela tou efapnvou (Stapopdwtikr, 30%) Kot
e€€taon oto TéNoG Tou e€QUNVOU (CUUMEPACUATLKA) N
oroia meplhapPavel mpodopikn mapouciacn (20%)
Kal ypamth gpyaocia (50%) oe Bépa mou oxetiletal pe
TO QVTIKE(YEVO TOU pabruatog.

(5) ZYNIZTQMENH-BIBAIOTPA®DIA




MNapaptnua A9 MNeplypappora

-Mpotewvopevn BipAoypadia :
9 Barnosky, A. D. (2014). Dodging Extinction: Power, Food, Money, and the Future of
Life on Earth. University of California Press.
i Benton, M. J. (2003). When Life Nearly Died: The Greatest Mass Extinction of All
Time. Thames & Hudson.
 Lomolino, M.V,, Riddle, B.R., Whittaker, R.J. (2016). Biogeography, Fifth Edition.
Oxford University Press.

-Juvadn EMIOTNUOVIKA TIEPLOSIKA:
o JUyxpova eNLoTNUOVIKA apBpa Ba mapExovtal Katd Tn SLAPKELA TOU Labhiuatod.
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NEPIFPAMMA MAOGHMATOZ

(1) FENIKA

ZXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metarmtuytakod

KQAIKOzZ MAOGHMATOZ | TKM-YO05 EZEAMHNO ZMOYAQN | 1o

TITAOZ MAGHMATOZ | MewmnowAotnta kot Fewdlatipnon

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
t B ‘B”‘_," “" Yo “_h_‘,_"rsﬁ‘vy["r
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A > AR LB h =Y Aw>YA h° MONAAEZ
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MNPOAMAITOYMENA MAOGHMATA:

FAQZZA AIAAZKANIAZ

ko EZETAZEQN; | EMVUA

TO MAGHMA NPOz®MEPETAI ZE

®OITHTES ERASMUS | VA TNV AvyAwn

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL693/
MAGHMATOSZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata
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To paBnua gotidlel otn onuooia, kataypadn, aéloAdynon Kal mpooTacia TNG YEWAOYLKAG
KANPOVOULAG, OUVOEOVTAG TN YEWTOLWKIAOTNTA HE TN PLOMOKIAGTATO KAl TN PLwolun
avamtuén. Meplhapfavel tnv €vvola Kol Tto KpLthpla ofloAdynong Twv YEWTOMWY, TIG
OTPATNYIKEG YEWSLATAPNONG, TN OXETIKA VOUoBeoia Kot TIG SLEBVEIG PAKTIKEC TPOOTACLOC.
ISlaitepn €udoon Silvetal otov POAO TWV YEWTAPKWY OTN PBlwolun avamtuén Kol tov
VEWTOUPLOUO, KABWG Kol OTI( EMUTTWOEL TNG KALMATIKAG oAAayng otn YeEWAOYLKN
kKAnpovould. To padbnua cuvdualel BewpnTk KATAPTION WE TIPAKTIKEG EDAPUOYEG, OTWG
HeAETeC eSlou Kal afloAdynaon YEWAOYLKWY OXNUATIOUWVY.
Me tnv emtuxn oAokAnpwon Tou pabnuatog, o/n dottntng/Tpla Ba eivat tkavog/n:
T Na katavoei Tnv évvola TNG YEWTOKIAOTNTAG KAL TN 0XEON TNG UE TN
BlomotkAoTnTa Kat T BlwoLlun avamtuén.
T Na avayvwpilel, va tekpunplwvel kot va aflohoyel yewtomoug Baoel
KOOLEPWUEVWY ETILOTNUOVIKWYV KpLtnplwy.

T Na avtihapPadavetat T onuaocio Tng yewdlatrnpnong kot va ebapuolet
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OTPATNYKEG Yyl TNV Tpootacia kal avadeln NG YEWAOYLKAG
KANPOVOULAG.

' Na avalvel Siebveic MOALTIKEG, vopoBeoia Kol BEATIOTEG TIPAKTIKEC
mou adopolV TN YewdLATHPNON KoL T YEWTIAPKAL.

f Na aflodoyel tnv emnibpaon NG KAMATIKAG oAAayng otn
YEWTTIOLKIAOTNTA KA VO TTPOTEIVEL KATAAANAQ pETpa Slatripnong.

T Na epapudlel tn BewpnTikA YVWON OE TIPOYHOTIKEG CUVONKEC HECW
HEAETWV TEPIMTWONG, EMITOTWYV EPEUVWV Kol afloAoyrnoswv
VEWTOTIWV.

Fevikég IkavoTnteg
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1 Avalitnon, avaluon kot cuvBeon dedopévwy kat mAnpodopLwy, PeE TN XPRon Kot Twv

=A =4 =4 4 -8 4

ATOPALTNTWV TEXVOAOYLWV.

Mpoaywyn Tng eAelBepNG, SNULOUPYLKAG, EMOYWYLKAG KAL KPLTIKNC OKEPYNC
Autovoun Epyacia

Opadikn epyacia

YeBaopuog oto puolko meptPailov

Ixedlaopoc kot Staxeiplon Epywv

ANYn anoddcewv

(3)

NEPIEXOMENO MAGHMATO2

A. OswpnTtik Kataption (mapaddoels/ Slalé€eig)

OL MapOoUCLACELG TOU HaBnuatog mepAapBAavouy TV avamtuén Twv akoAoubwv Bepatikwy
nedlwv:

I ‘Evvola kot onpoocia Tng yewmolkIAOTNTOG: opLlopol, Katnyoplomoinon Kol cUCXETLON
LE TN BLOTIOKIAOTNTAL.

I Tlewtomol kot yewAoyLKA KANpOVOULA: KPLTAPLO avayvwpLong, Tagvounon Kot
Tekunplwon.

T ApxEc Kol oTpATNYIKEG YEWSLOTAPNONG: TPOoTACia, dlatrpnon Kat Blwaotun
Sloxeiplon yewAoykwy oXNUOTLOUWVY.

I ©eouikd mhaiolo kat SteBveic mpwtoPoulieg yia tn yewdiatrpnon: UNESCO Global

Geoparks, IUCN, 81eBvng kat eBvikn vopoBeoia.

KAlpatikn aAAayr Kol EMUTTWOELSG OTN YEWTIOLKIAOTNTA KoL T YewdLlatrpnon.

lewToUpPLOUOC Kal ekmaibeuon otn yewdlatnpnon: epyaleia epunveiag,

OoXE6LAOUOC EKTIALSEUTIKWV KOl TOUPLOTIKWY SpACEWV.

T  Meléteg neplmtwong amno eAANVIKA kot S1eBv yewmapKa Kol TIPOCTATEUOUEVEG
TLEPLOXEC.

= =
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B. AGKNOELG TIPAENG KOLL EPYOLOTNPLAKEG OLOKIOELG

)l
)l

Avayvwplon Kol Talvopnon YeEwTOnwy He T xprion mediou Kal gpyaotnploKwV
HeEBOSWV.

Edapuoyn kplrtnpiwv ofloAdynong YeWTOLKIAOTNTOG Ot ETLAEYUEVEC TIEPLOXEC
HEeAETNC.

Xaptoypadnaon Kal TEKUNPLWON YEWAOYLKAG KANPOVOULAC LE TN XPrnon epyoieiwv
GIS.

AvGAuon OTPATNYLKWY YEWSLOTAPNONG OE TIPOOTATEUOUEVEG TIEPLOXEG KOl
MNaykoouta Newmndapka UNESCO.
Avamtu€n  UAKWV  YEWTOUPLOPOU KAl  EKMOLSEVUTIKWY  UAKKWY  yla TV

gvalobntomnoinon otn yewdiatnpnon.

MEeAETEC TEPUTTWOEWY YlA TI( EMUTTWOEL, TNG
YEWTTOLKIAOTNTA KL TLG TIPAKTIKEG SLaTHPNONG.
2XeSLOOUOG TIPOTACEWVY SLATAPNONG VLA CUYKEKPLUEVOUC YEWTOTIOUG BAcel SleBvwv
KOTEVLBUVTAPLWY YPOLUWV.

KALLOTIKAG  aAAOynG  oTn

(4) AIAAKTIKEZ ko MAGHZIAKEZ MEGOAOI - A=IONOrHEH

1.NMpocwro pe mPoowro SLoAEEELG.

2. Aoknoelg emeepyaociag SeSopévwv Pe xprion
H/Y.

3. Xprong Suvatotitwv NG Nn-taéng tou EKMA
(meploxég oulntnocwy, blogging k.a.) yla diaxuon
npooBetng  mAnpodopiag,  Stavourn)  UAKoU,
eniluon MPOoBANUATWY KAl AmopLwy K.ATL.

TPOMNOZ NAPAAOZHZ
- ok Ca -

B¢~ h "’ | B

n

|

XPHZH TEXNOAOTIQN AdaokaAia: MapoucLdoeLg PowerPoint
(avoptnuéveg otnv LotooceAida tou poBAuOTOC
otnv  n-taén tou EKMA EVOWUOTWVOUV
EKTIALOEUTIKEG  BLVTEOTALVIEG OYETIKOU ME  TIG

SLOAEEELG TIEPLEXOUEVOU).

2tn

V)
hoe

Ztig Aoknoelg Mpagng:

0 [lapouocldoelg PowerPoint yua TO
bpoviloTnplakd HEPOC Twv  ACKAOEWV
Mpaéng (avaptnpéveg otnv LotooeAida Tou
pobnuotog otnv  n-taén tou EKMA).
Evowpatwvouy EKTIOULOEUTLKEG
Bwrteotalvieg oxetikol He TIC OLOAEEELS
TIEPLEXOUEVOU.

Itnv Emwkowwvia pe toug ¢ortntég: MNépav TG
TIPOOWTIKNG €madng, XPNon Twv duvatoTHTwyV
emkowvwviag kat blogging tng n-ta€ng tou EKMA
(6laBeopudtnta 24/7) yla emkowwvia, Slovoun
UALKOU, emiAuon amopLwy K.d.

OPTrANQZzH AIAAZKAAIAZ L
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AlahegeLg 3 wpeg x 13 EBSopadeg

AoKNOELG IPAENG 3 wpeg x 13 ERSopAdeG




Mapaptnuo A9

Meplypappata

(projecth = 42 " h & 70 M Kat' oikov epyaoia /
rh<<® _ B, A" C" L0 >07 , . .
T(POETOLLOCLA YLO TNV 7 wpeg x 13 EBSopnadeg

EAhi "> A - s > <|| aflohdynon
1 ' h ¢ h ‘B > h 0 ‘' h ¢ 1
- -8 > GhtvgraY Juvoho Mabnpatog 175 wpeg
> ' BCTSW, K _ 7 |

AZIOAOTHZH @OITHTQN | H Sdadikacia afloAdynong Ste€dyetal ota eAANVIKA N
perorerh oot T Gra ayyAKd (yia Tou aAAoSamoUC doLTNTEC 1) TOUC
m< - RV < + 5 | dotnTtég TOU Mpoypappatog Erasmus). H aloAdynon
n'h >; Sl e 1. >7| mepAOUBAVEL UKPEC ATOUKEG ALOKAOELG KATA TN
IB' AN nn.,z Lo ] Sudpketa Tou e€apnvou (Stapopdwtikr, 30%) kat
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n">" A’ "y w<< K w<< T ypanth epyaocia (50%) os B£ua mou oxetileTal
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-Zuvadn EMLOTNOVLKA TIEPLOSIKAL:

Geoheritage (https://link.springer.com/journal/12371)

Environmetal Earth Sciences (https://link.springer.com/journal/12665)
Sustainability (https://www.mdpi.com/journal/sustainability)
Geosciences (https://www.mdpi.com/journal/geosciences)
Geoconservation Research (https://oiccpress.com/gcr)

International

Journal of Geoheritage and Parks

(https://www.sciencedirect.com/journal/international-journal-of-geoheritage-and-parks)
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NEPIFPAMMA MAOGHMATOZ

(1) TENIKA

IXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO ZMOYAQN | Metamtuxtakod

KQAIKOzZ MAOGHMATOZ | TKM-Y06 EZEAMHNO ZMOYAQN | 2°

TITAOZ MAGHMATOZ | TEQKINAYNOI KAI TEQAOTKA MNHMEIA

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
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T TUAShoLA A
Napaddosig/Sladé€elg ko Aokioslg MNpaéng. OL MUIOTWTIKEG 4 6
LOVASEG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU LatOrLatog
J”"“w‘_u ‘5"wl h/\"u‘h‘_u’cp(I"’Jh‘/\’_"">4"“4"h“
T u R, TA_h' hAh< Y Sh Y dpn0d
TYNO:Z MAGHMATOZ , , ) o
ssat e --jnc -~ 5l levikoU urtoBabpou, EldikeLONG YEVIKWY YVWOEWY,
BT e T L E AT AvantuEng As€lothTwy
18 Vv Y

MNPOAMAITOYMENA MAOGHMATA:

FAQZZA AIAAZKANIAZ

ko EZETAZEQN: | EMVUA

TO MAGHMA NPOz®MEPETAI ZE

®OITHTES ERASMUS | VA TNV AvYAKn

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL700/

MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata
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To padnua eotalel otnv LEAETN TWV YEWKWVOUVWV KAl TLG EMUTTWOELG TOUC OTO avBpwrivo
Kall GUOLKO TePLBAANOV KaL TILO ELSIKA OTO YEWAOYLKA UvnUeia.

Metd tnVv ertuyn nmapakoAouBnon tou pabruatog, ol poltnteg Ba sival os B£an
va:

I Katavoouv Tig Baokég apxeC Twv YeEwWKOLVWY, twv Stadlkaolwv
TIOU TOUG TPOKAAOUV KOl TWV EMUTTWOEWV TOUC O0TO UOLKO Kal
avBpwrmoyevég meplBaAlov.

I Avayvwpilouv KoL KOTNyopLlOTOOUV  TOUC KUPLOUG  TUTIOUG
VEWKWOUVWY (0glopolg, nNPOLOTELOKEG €KPNEELG, KATOALOONOELC,
Toouva L, SLaBPwWoELg, MANUUUPEG K.ATL.).

I Tvwpilouv Tig peBddoug afloAdynong ¢ EMIKLVOUVOTNTAC KAl TNG
TpWToTNTAC 08 SLAdOPEC YEWAOYIKEG GUVONKEC.

I Katavoouv tnv évvola Twv YEWAOYKWVY Hvnueiwy, T onuacia Toug
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yla ™ PUOLKA KoL TIOALTIOTIKY) KANPOVOULA KOL TIG OTPOTNYLKEC
dlatrpnong Toug.

I Tvwpilouv t oxéon HeTafl YewWKWWOUVWVY KoL KALLATIKAG OAAAyNnC
KaBwg KaL TIC oUYXPOVEC IPOCEYYILOELG yLa TN Slaxeiplon Touc.

 Na mnepwypdadouv 10 TAQICIO TWV KWOUVWV Kal KPLOEwV TOU
ouvééovtal Pe TNV KAATK aMhayri o [Maykoouwo, EBviko,
Meplbepelakd kat Tormiko emninedo

 Na epunvevoouv tn Pacikry €fiowon KwdUVOU, TPWTOTNTAG KOl
SLakLvSUVELONG yLO TOUC KLYOUVOUG TTOU OUVOEOVTOL LE TNV KALUATLKN
oAAayn aAAd KoL TouG YEWSUVAULKOUG KlvdUvVoug

Fevikég Ikavotnteg
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1 Avalntnon, avaluon kat cUvBeon Sebopévwy Kal MAnpodopLwyY, e TN XPNon Kal Twv

amaApAiTNTWY TEXVOAOYLWV.

Mpoaywyn tTng eAeVBePNC, SNULOUPYLKAG, ETTAYWYLKAG KOL KPLTIKN G OKEPNC
Autovoun Epyacia

Opadikn epyaocia

YeBaocpoc oto Hpuoko mepLBailov

Yxeblaopoc kat Staxeiplon Epywv

= =4 =4 4 -4 4

AN anopdcewv

(3) NEPIEXOMENO MAOHMATOZ2

A. QewpnTikA Kataption (mapadooels/ SLalégelc)

OL MapouUcLACELG TOU HaBniuatog mepAapBAvouy TNV avamtuén Twv akéAoubwv Bepatikwy
nieblwv:

I Ewaywyn oto Madnpua: Oplopdg Kot onpooio Twv yewKVEUVWY, YEWAOYLIKA
HUVNUELa KoL N afla TOUuG yla TNV ETILOTH N, TNV EKMALSEVCN KOL TOV TOUPLOUO, IXEON
VEWKLWVOUVWV HE TN YEWTOLKIAOTNTA.

I  Tomot Mrewkwduvwy kat Mnxaviopoi Anutoupylog (oglopol, ndatotelakol
SpaotnploTNTA, KATOALOBNOELS, TOOUVAL, MANUUUPES, udpoAoyLkol kiviuvol,
S0OLKEG TIUPKAYLEC
lewAoyika Mvnueia: Atatripnon kat Atoxeiplon
KAwpatiky AAayn kot o POAog tn¢ otn Alapopdwon Mewkvduvwy
Meléteg Neplmtwong Avaluon peydAwyv Gucikwy Kataotpodwy (oELopoL,

N OLOTELOKEG EKPNEELS, TOOUVALL), Mapadelyota ONUAVTIKWY YEWAOYLIKWY
pvnueiwv kat n onpoaoia toug, EGapuoouéveg oTpatnyLkeg Slaxeiplong
YEWKWVEUVWVY Kol pootaciag yewWAOYLKNG KANPOVOULAG.

= =4 =
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I Zupnepaocpata kot Mpoormtikeg, H onuacia tng yewAoyikng yvwaong otnv mpoAnyn
duotkwyv Kataoctpodwy, H avaykn SLatnpnong TG YEWKANPOVOULAG YLa TLG

ETOLEVEG YEVLEG.

B. Aok oeLg pA&nc KAl EpYOOTNPLAKEG ALOKAOELG

MeAéteg NMepimtwong AvaAuon PeyAAwWV GUOIKWY KATAOTPOPWY Kal HVNUELWV

YEWKANPOVOULAG

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMOZ NAPAAOZH3 1. Npoowmo pe MPOowWTO SLAAEEELG.
T, Ty > B -7 ' h B J ' )] '
[ s h g 2. Aoknoelg emeepyaociag Sebopevwv pe xpron
‘ H/Y.
3. Xpnong duvatotntwv tng Nn-taéng tou EKMA
(meploxég oulntioswy, blogging k.d.) yia didyxuon
npoobetng  mAnpodopiag,  Siavoury  UAKOU,
emiAuon MPoBANUATWY KAl AMOPLWV K.ATL
XPHZH TEXNOAOFION | 3tn  AwSaokalia: Mapouoidoelg  PowerPoint
NAHPO®OPIAZ KAI EMIKOINQNIQN (avaptnuévec otnv otooeAida tou padrpaTog
vt [ dnd . .
N ahc ot hcr e hy otnv n-taé§n tou EKNA - evowpotwvouv
>6 EKTIALOEUTIKEG  BLVTEOTALVIEG OYETIKOU HE  TIC
SLOAEEELG TIEpLEXOUEVOU).
It Aoknoeig Npaéng:
0 MNopouclacelg PowerPoint yua TO

bpoviloTnplakd HEPOC Twv  ACKNOEWV
Mpaéng (avaptnuéveg otnv LotooeAiba Tou
pobnuotog otnv  n-taén tou EKMA).
Evowpatwvouy EKTIOULOEUTLKEG
Bwreotalvieg oxetikol He TIC SLaAEEEL
TIEPLEXOMEVOU.

Jtnv Emkowwvia pe Ttoug doutntég: Mépav NG
TMPOCWTKNG €madng, xpnon tTwv SuvaToTHTwV
erukowwviag kat blogging tng n-t@éng tou EKMA
(6laBeopuodtnTa 24/7) yla emkowwvia, Slavoun
UALKOU, emiAucn amopLwv K.d.

OPTANQZH AIAAZKANIAZ
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AlaAE€eLg 2 wpeg x 13 EBSopadeg
AoKNOELG TIPAENC 2 wpeg x 13 ERSopadeg

Kat' oikov epyaoia /
TipogToLpacia yla tnv
aglohdynon

7,5 wpeg x 13 EBSopadeg

JUvolo Mabnuatog

150 wpeg
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AZIOAOTrHzH OOITHTON

L " hy ¢

J'B"J'h

< >

H dwadikaoia aflodoynong die€ayetal ota eAANVIKA N
ota ayyAkd (yia toug aAodamolg ¢oltnTég 1 Toug
doutntég Ttou mpoypdppatog Erasmus). O TEAKOG

"| BaBuog Tou pabruatog Baoiletal oe e€etdoelg TOU

nieptAapBavouv TpodopLkr Tapousioon Kol ypartTh
gepyaocio og B£pa TMOU TPOTEIVOUV OL EKTIALOEVUTEC O€
ouvepyooiot PE TOUC EKMALOEVOUEVOUC KOL HE TNV
akOAouBn auotnpotnTa:
T Npodopky mapouciaon (60% tou TeEAKOU
BaBuov)
T Tpamnt €ékBeon (40% tou teAkol Babuov)

(5) ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvopevn BiBAoypadia :

o Alexander, D., (1993), Natural Disasters, 632p., UCL Press, London
o Kundzewicz, Z. W. (Ed.). (2019). Changes in flood risk in Europe. CRC Press.
o United Nations Office for Disaster Risk Reduction. (2015). Sendai Framework for

Disaster Risk Reduction 2015 - 2030. In Third UN World Conference in Sendai,
Japan, March 18, 2015 (p. 37).
o Aékkag E., (2000), Quoikég kat TexvohoyikEG kataotpodec, 278a. ABrva.
Conservation Review Series by the Joint Nature Conservation

o Geological
Committee (JNCC

. The First 100 IUGSeological Heritage Sitgmiblished by the International Union
of Geological Sciences (IUGS).

-Juvadn EMIOTNHUOVIKA TIEPLOSIKA:

o Scientific Reports (Nature), 20452322, Nature Publishing Group

. Science Of The Total Environment, 00489697, Elsevier

. International Journal Of Disaster Risk Reduction, 22124209, Elsevier Ltd.

o Journal Of Flood Risk Management, 1753318X, Blackwell Publishing

o International Journal Of Wildland Fire, 10498001, CSIRO

o Sustainability, 20711050, Multidisciplinary Digital Publishing Institute (MDPI)

o Water, 20734441, Multidisciplinary Digital Publishing Institute (MDPI)

. Natural Hazards, 0921030X, Springer Netherlands

o Applied Sciences, 20763417, Multidisciplinary Digital Publishing Institute
(MDPI)

o Urban Water Journal, 1573062X, Taylor and Francis Ltd.

° Environmental Hazards, 14642867, Taylor and Francis Ltd.

o Disaster Prevention And Management, 09653562, Emerald Group Publishing
Ltd.
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NEPIFPAMMA MAOGHMATOZ

(1) TENIKA

IXOAH | OETIKQN ENIZTHMQN

TMHMA | TEQAOTIAY KAI TEQIMEPIBAAAONTOZ

EMINEAO XMOYAQN | Metarmtuylakd

KQAIKOZ MAGHMATOZ | TKM - YO7 ‘ EEAMHNO zMOYAQN ‘ 20

TITAOZ MAGHMATOZ | Emidavelakég Ko YIoyeleg Newpopdég

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
A c . - © 0 - s -
= ° > = ° = : EBA AIAIEZ
_T . shitsh Y np, @ phhewvE' ¢ F 0(';’;’;2'” NIZTQTIKES
T et Sw > AR LB h =" AwW>SY A _ h* MONAAEZ
nARS TR 6 i i vshitnis _cd AIDATKAAIAZ
T . S A>T AR LA
Napaddosig/Sladé€elg kot Acknoslg Mpaéng. OL TUOTWTLKES 4 6
LOVASEC aIOVELOVTAL EVIALLA YLOL TO CUVOAO TOU HaBRpotog
I'V“W‘_B‘B"WI h/\"u‘h‘_u’cpqg"’Jh/\"' 1 "1 h
T u R, TA_h' hAh< TSR Y 4dn0d
TYNOZ MAGHMATOZ
1 B AY G ~ T A G TS ’ y , '
seicew 7 wpare ] edkoV umoPaBpou, Avarmtuéng As€lotrtwy
LBVt
MPOAMAITOYMENA MAGHMATA: | -
TAQZIA AIAAZKANIAZ

ko ESETASEQN: | MMV

TO MAGHMA MNMPOZ®EPETAI ZE

®OITHTES ERASMUS | VA 9TV AvYAKN

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL701/
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

J8° a1 h,YA_h _h >he > heh h-Y s<w'>h h s ¢hhmohaY |

Ch_h<<"<“‘ u"‘wlv‘ "‘ ‘h h"(_""‘/\"' ,"'_'_wl > 6 |

1‘>j"‘<u‘_rs’_5 7 J’h'h’_'>h B

ﬂj’rs":’h," _"‘ rl"‘wl“‘ _ . A rh*t* >t h¢ _ A B‘“_u<u‘>h_
N L I LI IR
ﬂj’rs"l’h,'ﬁ“”ns’c_rs‘ rl"‘w4,/\ CZsz_" rl"“h‘%‘
ﬂIB"<"_'C'I Bi'i" : J"h>", e st e oA B_V-B<B‘>h

To HABNUA ETLKEVIPWVETAL OTLG ebapUOYEG TG Mewpopdoloyiog kal edikotepa Bépata
TIOU AmTovTalL TwV HETOPOAwWV Tou yewpopdoloylkoU TmeplBaAloviog, Adyw Twv
avBpwnivwyv mapepfacewv. Anotelel TV eunédwon tTwv aAAOLWOEWY TIOU eTLPEPOUV OL
duolkéc kol avBpwmoyevelg SpactnPlOTNTEG OTO  YEWHUOPPOAOYIKO  TtEPLBAAAOV.
MpayuateveTal KUplwg TV ektipnon kat Staxeipion kKwwdUuvwy omwe eival ot TANUUUPEC, oL
KaToALoOnoeLg, n dLaPfpwon mapaKTla Kol xepoaia, kaBwg emiong Kot otig LETOBOAEC TNG
Boldaoolag otabung. EmutAéov, emikevtpwvetol oe B€pata Kapotikng Fewpopdoloyiog Kat
Slaitepa otic peBodoug Baotkng kal epapoouEvng Epeuvag Tou Kapot.
Me tnv emtuxfy oAokAfpwon tou podripatog ot portntég/tpLeg Oa sival tkavoi/£g va:

I va ektipolv Kal va katavooUuv T LeBodoug avaluong Kat Slaxeiplong GpuoLkwv

KLvSUVWV OMwC eival ol TANUUUPEG, oL KatoAloBnoelg, n dtaBpwon.
T  va katavoouv tig petaBorég Baldooilag otabung.
I va katavooUlv, va SLaKpivouv Kol v EPUNVEUOUV TLC ETILITTWOELC TN AOTIKOTOINONG



https://eclass.uoa.gr/courses/GEOL701/

Mapaptnuo A9

Meplypappata

KoL TwV avBpwIvwv eMEUBACEWV OTLC LETABOAEG TOU YewHopPOAoyLIKOU
niepBaAlovtog, otnv oAAoiwaon Tou avayAldou Kat TG EMEPACELS TOUG OTNV
ekbNAwoN GUCLKWV KLVSUVWV OTIWE TIANUUUPEC, KATOALOONOELS, KOTATITWOELG,
kabllnoelg, Stappwon, K.A.

9 va unoAoyilouv GUCLKEG TTOPOUETPOUG YLO TOV OXESLACUO TEXVLKWV EPYWV OTWE
SleuBetnoelg xelwappwy, dpayuata, SpouoL, olkloUol KaBwS Kal mapAyovTeg Tou
embpolv oTNV ekdAAWGCN KWVAOEWV YalwV, TANUUUpwVY, SLaBpwong K.ATL.

1 vaedpapudlouv pebBodoug g epapuoopévng yewpopdpoloyiag otov oxedLoouo
TEXVLKWV £PYWV KAl OTNV EKTIHNON YEWHOPPOAOYLKWV KVEUVWY,

T va cuAAéyouv kal va avaluouv, tn oxetikn BLBAloypadia kabwg kal va cuvdualouv

Kol va cuvBOETouV mapadeiypato LEAETWY TTOU £XOUV Yivel aTov SLebvr) alld Kat
otov eAAadLKO Xwpo,

I va e€nyouv, va culéyouv, va cuykpivouv kat va aflohoyolv dedopéva otnv
eniAuon MPoBANUATWY OTWCE €ival TO YeWAOYLIKO UTIORAOPO OOTIKWY TIEPLOXWY, N
Slaxeiplon emidavelakwv USATWY, N EKTIUNGCN GUCLKWV KWVEUVWV (MANUUUPEG,
KATOALOBNOELG, KATAMTWOELS, kKaBlnoeLg, Slafpwaon), n avantuén, o oxedLAoUOC
KoL SLaXELPLON QLOTLKWV TIEPLOXWV.

I va katavoouv TI¢ KapoTikeg Slepyaoieg, LEOW TNG MAPOUGLAONG TWV KAPOTLKWV
VEWHOPDWY

I va €pBouv oe emadn e TIg VEES TEXVOAOYLEC xapToypadnong ormnAaiwy

T va avayvwpicouv t yewtouplotikiy aélo Twv onnAaiwv

Fevikég IkavoTnTEG

[h Sj h AT A h' X Y _ U : 1B A" ¢wl ¢ h A" ! _,KH h"“_wl' ‘hwa~hsl ©7 A
J‘h’h’_'>h ﬂl-<->h_v. ¢ h “hoh B A ht h¢“<“"‘ll’) B 7
B/\hy"_"'z h/\h<“' ¢ h * 1;5{ h > ¢ h 1 h B g w
T <" ¥ LAY > B i’ -lujh‘>' _' 1 h 5_ ¢'_ _h
B L AT ST LA it T8 I h << A
J”“‘h’>"1 B OAWSE ¢h_h _n"J_B'v' QV'A‘A"‘".Z B~ h 1 1 B ¢
[" h =~  h s A ¢ h* K‘h """ h. B ‘f'w>h h
B‘_ AT > s 1 h >’ h w ¢ G‘"_‘({". ¢ h* h‘_"({"_
g>hy4 t ¢ s 1 h > h J"vhj‘l" -'. 5<5"5"IZ 1" >
rl’Jh"h T B ,{'B‘/\WI T 7] XX

n’Jh"h T B 1'5“‘_'>"/\'¢ LU<<‘5,X

Ih'hJ‘J" AW , A rs’rs‘/\'_'c_,qu)

1 Avaiitnon, avaluon kot cuvBeon dedopévwy Kat TAnpodopLwy, PE TN XPNon Kol Twv

=A =4 4 -4 -4 4

ATOPALTNTWV TEXVOAOYLWV.

Mpoaywyn Tng eAeVBePNC, SNULOUPYLKAG, ETTAYWYLKAG KOL KPLTIKNG OKEYNC
Autovoun Epyaoia

Opadikn epyacia

YeBaopog oto duoko meplBailov

YxebLoopog Kal Slaxelplon Epywv

AN anopdcewv

(3)

MNEPIEXOMENO MAGHMATO2

A. OswpnTkn Katdption (mapadoosig/ Sltalé€elg)

OL MapOUCLACELG TOU HaBRuaTog MepAaUBAVOUY TNV AVATTTUEN TwV akOAoUBwV BepaTIKWY

nebilwv:

T  MetaBolAég oto yewpopdoloyiko neptBarlov — avBpwroyeveig mapeBACEL.

1  Ektipnon kat dtaxeiplon puotkwv KvdUVWVY (MANUUUPES, KATOALOONOELC,
KOTAMTWOELG, TIOPAKTLO KoL Xepoaia StaBpwon).

T  MetaBoAéc Balaoolag otadung.

I Aoctkomoinon kot avBpwroyeveic mapeBACELS - EMUTTWOELG 0TO YEWHOPPHOAOYIKO
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nieptBaiAov, alhoiwon tou avayAudou Kat TLG EmSPACEL TOUG oTNV ekSAAWON
dUCIKWY KIVEUVWV O MANUUUPES, KATOALGONOELG, KATATITWOELS, KATL

T  Quoikég mopapetpol oxeSLACUOU TEXVIKWV £pYwV (SLEVBETAOELC XELLAPPWY,
dpayuata, Spopol, TOAE0SoULKA K.ATL..).

I MéBobdot edpappoopévng yewpopdoloylog 0To OXESLOOUO TEXVIKWY £PYWV KOL OTNV
eKTipnon puotkwv KvUVWV.

1 Awyxeipon embavelakwyv udatwy.

T Texvikd kot meplBaAAOVIIKA BEUOTA TWV OOTLKWY TIEPLOYXWY OTIWG YEWAOYLKO
uTOBaBpo aoTIKWV TtepLoXWV, Slaxeiplon emidpavelakwy LEATWY, AVATTUEn
OXEOLAOUOC Kal SLAXELPLON OLOTLKWYV TIEPLOYWV.

i Ewaywyn otnv évvola tou Kapot, Slepyaocieg, emibavelakeg LopdEg, otadla

1  Kapot kot KAlpatikeég Lwveg. MaykoopLa eEAMAWGN Tou KAPOT.

T  Kapotkég yewpopdEg, emPaveLaKES KOl UTIOYELEG KOPOTIKEG LOPPEC, CUOXETLON LIE

To otadia eEEALENC
1 Apxéc zmnAatoAoyiag, Tumol ornAaiwv, ortnAaloy£veon, onnAaloanobéoelg,
HLKPOKALLO oTtnAaiwy
I MéBobor xaptoypddpnonc, TPLOSLAOTATEG AMOTUTIWOELS, VEEG TEXVOAOYIEC KOt
£€OMALOUOG OoTNV €peuva omtnAaiwy
B. AOKNOELG MPAENG KAL EQYAOTNPLOKEG ALOKIOELC
OL €pyaoTNPLOKEG AOKNOELS TOU UaBnuatog mep\apBAvouy tThv MPAKTIKA EAOKNON OTLG
TIAPAKATW B LOTLKEC:
Movtehomnoinon StaBpwaong
Movtelomoinon mMANUUUPLkol Kvduvou
MovteAomoinon mapaktiag SLafpwong
Emidoyn B€ong dpaypatog Kal BEong eyKOTAOTOONG OLKIOUOU
Xpnon delktwv Baldoolag otadbung Kot LEANOVTLKA TTAPAKTLO ETUKLVOUVOTATA
MPOALPETIK HOVONEPN AOKNON UTIaiBpou otnv euplTepn Tieploxr Tou Mapabwva
yla B€pata duclkwy KvoUvVwv
1 Huepnowa emiokePn oe emiokePuo omnlalo pe Eevaynon l8lkol TUMOU Ao
€UmneLlpo omnAatloAoyo. NpoalpetTikn, eKTOg KabBnuepwvng (ouvnBwe Kuplakn)

= =4 =48 -4 -4 -9

(4) AIAAKTIKEZ ko MAGHZIAKEZ MEO@OAOI - AZIONOTHZH

TPOMOZ NAPAAOZH3 1.NpocwTo e MPOCoWTO SLOAEEELG.
ot . - v > B -0 . - ’ ’ 1 ’
I b h e 2. EpyaotnplakéG aoKAOELG UE TN XPNoN XOPTWV,
BiBAoypadiag, epwtnuatoloyiwy, KATL

XPH:IH TEXNOAOIION | 3t Awdackalio: [Mapoucldoel HE TIOAULEOCIKO

MAHPO®OPIAZ KAI EMIKOINQNION neplexopevo  (elkdveg,  animation,  video).
e ‘“_ C ;[ Al :Jl_fbh - Mayvntookomnuéva HoBAUATA KoL  ELKOVLIKEG
> 7 oK oeLG utaiBpou.

T Zmnv Emwowwvia pe toug doltntég: xprion Ing n-
taéng tou EKMA yla emkowvwvia, Stavour UALKoU,
eniluon anoplwv K.4.

OPFANQZH AIAAZKANIAZ s s 0 o0 o v’ .7, n!
J‘B 'J’h,"/\_h' h/\h<‘ _n - - rlvh>u,\v
>w Yo Lt 1h>ch<’h o

pthewve' 3 B> Ah R A e 2 G 13 EBSopad
L e [eaws 5 g e LOAEEELG WPEC X Bdouadeg
it <t Y1 7 h, h 3 v’ A

of T T T w_ "t 0T <t A" S EpyooTnplakEG AOKNGELS 2 wpeg x 13 ERSouddeg
n +h>_"ts ptheh

ne-htLs ot ew 8T TS ahogtolpaoia epyaciog , ,
(projech = | 4+ 4 " h o s 7 h , 7,5 wpeg x 10 EBSopadeg
fh<<® B, A" C" 10 >0 7 egaunvou




Mapaptnuo A9 Meplypappata
AR TR AT L s >89 5Yvoho MaBruatog 150 wpeg

1 h Ch ‘B >h ¢ h ¢ v 1

v e _ 7B ; > Ch >y "1

> ' BCTSWw,K _

AZIOAOrHzH OOITHTQN | H Stadikaoia afloAdynong die€ayetal ota eAANVIKA N
ferraer ST MU Gt ayyAkd (vl Toue oAAOSamouc GortnTEC A TOUC
m< - RV < 5 | dounteEg tou mpoypdppatog Erasmus). H agloddynon
noon >; sl { 1. > 7| mepl\apPAvel €pyaoTNPLOKEG OOKNCELG KATA TN
IB' AN 5 nn <02 Blapkela Tou efapfvou (SlapopdwTikA) Kat ypartt
n- <. [ i <'>h_.A|epyoacia oto T€Aog TOU €£QUAVOU (CUUTEPACUOTIKA) N
NG L gah.~ h' h zz oroia neplhaupavel mpodoplkn mapouciacn os BEua

v [ ' . A y .
F<- At G Invw h g { TOU TPOTEIVOLV OL ekmaldeutég. O TteEAkOG Babuog
n">" A hI w<<' K wW<<| TPOKUTTEL OMO:

AN A he Cnsw A 9 Epyootnplakég oaoknoelg (50% Ttou  TEAKOU
h vt~ TR ¢ h s h A Bael.lOLI))
h - ¥ ~ w . [0}

I Epyoaocia oto téhog tou efaprvou (50% Tou
teAlkoU Babpuov)

(5) ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvopevn BipAoypadia :

I Koapkavn, A., EueAmibou, N., 2023. Edapuoopévn kot Aotk lewpopdoloyia.
KaAAurog, Avoikteg Akadnpaikég Ekdooelg. https://dx.doi.org/10.57713/kallipos-350
1 Znpewoelg Aldaokovtwy kal'YAn mou €xel avaptnBel oto eclass

-Juvadn EMOTNUOVLKA TIEPLOSIKA:

Geomorphology

Catena
Anthropocene
Acta carsologica

= =4 =8 -4 -4 -8 -8 9

Applied Geomorphology

Journal of Cave and Karst Studies
Cave and Karst Science
International Journal of Speleology
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NEPI

(1) TENIKA

rPAMMA MAOGHMATO2

2XONH

OETIKQN ENIZTHMQN

TMHMA

FEQAOTIAZ KAI TEQMEPIBAAAONTOZ

EMINEAO zMOYAQN

METamTuXLaKO

KQAIKOZ MAOGHMATOZ

[KM-YO8 |  EZAMHNO ZMOYAQN | 20

TITAOZ MAGHMATOZ | M£0060L TAAQLOKALLATIKAG avacUoTaonG
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
g g - C. - - e -
= ° S = % = J EBA AIAIEZ
= >h* *">h ~ ~@p.d p'he<wvs' ' 3 O(I;,IPAEZIAI NIZTQTIKEZ
-t _'_Afﬂ{w5”>h"“’/\w>"/\_h‘ E A" h > h MONAAEZ
hAR TR, E s 4 shichs _ - DIBAIKANIAZ
T . S A>T AR LA
Napaddosig/Sladé€elg ko Aokfoslg Mpaéng. OL MIOTWTIKEG 4 6
LOVASEC aIOVELOVTOL EVIALA YLOL TO OUVOAO TOU HaORpaTog
I'V“W‘_B‘B"WI h/\"B‘h‘_B’Q)CEV'Jh/\' 1 " 1 h
Tt h,YA_h' hAh< _tSh ono @
TYNO: MAGHMATOZ , , ) , ,
ss At € -~jac -~ 5 levikou unoBadpou, ELikeuoNG YEVIKWY YVWOEWYV,
s s Tt T Eemy Choa Ayantuéng As€lotitwy
1 8 v

MPOAMAITOYMENA MAOGHMATA:

FNQ23A AIAAZKAANIAZ
Kot EEETAZEQN:

EAANviKA

TO MAGHMA NMPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI otnv AyyAwkn

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

https://eclass.uoa.gr/courses/GEOL699/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6fnotakd AntoteAécpata

J'B 1 7 h YA h h >h ¢ *'h ¢h h -~ B < W > h h ¥ > h " > h ¥
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To pabnua gotidlet
T(POGSLOPLOOU TOUG.

OTLC KALLOTIKEG UETOPOAEC KOl TIC TIOLOTLKEC KOl TIOOOTLKEG UEBOSOUG

Metd TNV emtuyn mapakoAolBnon tou pobrpatog, ol poltnteg Ba gival os BEon
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Mapaptnuo A9 Meplypappata

" s h ¢ h ¢ A h h vt > <> ~ A C ' ¢ h
Fevikég IkavoTnTEg
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1 Avaiitnon, avdAuon kat cuvBeon Sebopévwy Kal MANPodopLWY, E TN XPNoN Kal Twv

ATMOPALTNTWV TEXVOAOYLWV.

Mpoaywyn Tng eAeVBePNG, SNULOUPYLKAG, EMOYWYLKAG KAL KPLTIKNAC OKEPYNC
Autovoun Epyacia

Opadikn epyacia

YeBaopuog oto Gpuolko meptBailov

Ixeblaopog kal Slaxeiplon Epywv

=A =4 =4 4 -8

ANPn anopdcewv

(3) NEPIEXOMENO MAGHMATOZ

A. OswpnTikn Katdption (ropadooelg/ SLaNEEeLG)
OL MaPOUCLACELG TOU HaBAUaTog MeEPAAUBAVOUY TNV AVATTTUEN TwV aKOAOUBwWVY BEpATIKWV
nedlwv:

I MaAatokAipatikoi Bloyevelg Seikteg kol ULkpomaAalovtoloyLkég pébodot
(maAalokALATIKA KAUTIUAR, BLo-pHopdOUETPLKESG TIPOCEYYIOELS).
Opyavikol BLoSEIKTEG KOl XNULKA « L-KpoarmoABwpaToy.
JtaBepad LodToma ouyovou Kal avepaka
MaAaloBeppokpactakeg pebodol (ahkevoveg Uk’'37, TEX86, Mg/Ca, Sr/Ca).
Juvbuaopog LeBOSwVY yLla Tov UTIOAOYLOUO TG TAAOLO-OAATOTNTOC OE TOTIKO
eninedo

= =4 4 =

vs]

. AOKNOELG IPAENC KL EPYAOTNPLOKEC ALOKIOELG

M'vwpluio pe tic dtadopetikég PHeBOSoUG TAAALOKALUATIKWY Kotaypadwy, TN
peBodoloyia, tTnv Baotkn apyrn oTLg omoleg otnpilovtal, ot aBeBaldTNTEG TOUG Kal
OTOUC  TPOMOUG  TOPOYWYNG KAl  ATMELKOVIONG TWV  TIOAQLOKALLATIKWY
OTTOTEAECUATWV.

e [MoAOLOKALLATIKA OVAAOYQ HE XQPOKTNPLOTIKA Topadelypoto To Ospulkd MEyLoTo
MNaAatokaivou/Hwkaivou (PETM), to KAwatikd BéAtioto tou Méocou Melokaivou
(MMCO) kat tou Méoou MAslokaivou (MPWp).

e  MebBodoloyia kal TOmMog umoAoylopol TNG aAaTOTNTAC 0 TTAPEABOVUOEG YEWAOYIKEG
TepLOdou

(4) AIAAKTIKEZ kaw MAGHZIAKEZ MEGOAOI - A=IONOrHEH
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TPONOZ NAPAAOZHZ
J. 20 s = > 8 -
B¢~ h "’ | B X

1. Npoowmo pe MPOoWTIO SLOAEEELG.

2. Aoknoelg emneepyaociag SeSopévwv Pe xprion
H/Y.

3. Xprnong duvatotntwv Tng n-taéng tou EKMA
(meploxég oulntrioswy, blogging k.d.) yia didxuon
npooBetng mAnpodopiag,  Stavoun  UAKoU,
emiAuvon MPOBANUATWY KOl OIMOPLWV K.ATL

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI EMIKOINQNIQN

v "t [ef end T

n°+h> "7t her P e e
> B -

Itn Adaokalia: MapoucLdoelg PowerPoint

(avoptnuéveg otnv LotoosAida tou poBAuOTOG

otnv n-tafn tou EKMNA — evowpatwvouv

EKTIOLOEUTIKEG PBLVTEOTALVIEC OXETIKOU HE TIC

SLOAEEELG TIEPLEXOUEVOU).

It Aoknoelg Mpagng:

0 [Mopouclacelg PowerPoint yua TO

bpoviloTnplakd HEPOC Twv  ACKNOEWV
Mpaéng (avaptnuéveg otnv LotooeAiba Tou
pabnuatog otnv  n-tafn Ttou EKMA).
Evowpatwvouy EKTIOLOEUTLKEG
Bwrteotalvie¢ oxetikoU HE TIC SLaAEEELC
TIEPLEXOLEVOU.

Jtnv Emkowwvia pe toug doutntég: Mépav tng
TIPOOWTILKNG emadnc, XPNoN Twv SuVaTOTHTWY
eTuKowwviag kat blogging tng n-tdéng tou
EKMNA (StaBeowpdtnta 24/7) ylo emikowvwvia,
Slavopn VALKoU, emiAucn anopLwy K.A.

OPIrANQZzH AIAAZKAAIAZ
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AlaAE€eLg 2 wpeg x 13 EBSopadeg

AOKNOELG TIPAENC 2 wpeg x 13 ERSopadeg

Kat' olkov epyacia /
TpogTolpacia yla tnv
aglohdynon

7,5 wpeg x 13 EBSopadeg

YUvolo Mabnpuatog 150 wpeg
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H Stadikaoia afloAdynong Ste€ayetal ota EAANVIKA f
ota ayyAlkd (yio toug aAAodamoug GpoltnTEC ) TOUG
doltntég Tou mpoypappotog Erasmus). H aélohdynon
TiepNALBAVEL ULKPEC ATOULKEG AOKIOELG KATA TN
Slapkela Tou e€aprvou (Stapopdpwrtikn, 30%) Kot
g€€taon oto TéAog Tou €apnvou (CUUMEPAOHATLKA) N
oroia meplAappavel

T npodopikn mapouaciacn (20%) kat

1 vpamnt epyacia (50%) oe B£pa tou oxetiletal

L€ TO QVTLKE(PEVO TOU pabApaTog
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(5) ZYNIZTQOMENH-BIBAIOTPADIA

-Mpotewvopevn BiBAoypadia :

o Neelin, J. D. (2010). Climate Change and Climate Modeling. Cambridge University
Press.
o Vasiliev, I., Karakitsios, V., Bouloubassi, 1., Agiadi, K., Kontakiotis, G., Antonarakou,

A., Triantaphyllou, M., Gogou, A., Kafousia, N., de Rafelis, M., Zarkogiannis, S.,
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https://doi.org/10.1016/j.palaeo.2019.109312.
o Kontakiotis, G., Butiseaca, G.A., Antonarakou, A., Agiadi, K., Zarkogiannis, S.D.,
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o Besiou, E., Vasiliev, |., Kontakiotis, G., Agiadi, K., Methner, K., Mulch, A., Krijgsman,
W., Antonarakou, A., 2024. Large and rapid salinity fluctuations affected the
eastern Mediterranean at the Tortonian—Messinian transition. Palaeogeography,
Palaeoclimatology, Palaeoecology, 656, 112568,
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-Zuvadn EMLOTNOVLKA TIEPLOSIKAL:
o Climatic Change (Springer)
o Global and Planetary Change (Elsevier)
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Palaeogeography Paleoclimatology Palaeoecology (Elsevier)
Paleoceanography and Paleoclimatology (AGU)

Geomarine Letters (Springer)

Regional Environmental Change (Springer)

Marine Geology (Elsevier)

Climate of the Past (EGU)




MNapaptnua A9 MNeplypappora
NEPIFPAMMA MAGHMATOzZ
(1) TENIKA
ZXOAH | OETIKQN EMIZTHMQN
TMHMA | TEQAOTIAZ KAI TEQMEPIBAAAONTOZ
EMINEAO ZMOYAQN | Metamtuxtakod
KQAIKOZ MAGHMATOZ | TKM-Y09 ‘ EZAMHNO ZNOYAQN | 20

TITAOZ MAGHMATOZ

FEWTOUPLOUOG - ACTLIKOG MEWTOUPLOMOG -
FEWTOUPLOTIKEG SLASPOMES

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
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Noapadoosig/Slalé€elg kal AokAoel Mpagng. OL TLOTWTLKEG 4 7
LOVASECG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU HaOrjLatog
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TYNOZ MAGHMATOZ , , ) , ,
ss At € -~jnconx s levikou unoBadpou, ELikeEUONG YEVIKWY YVWOEWY,
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L8 v"' T

MPOAMAITOYMENA MAGHMATA:

TAQZIA AIAAZKAAIAZ
kot EEETAZEQN:

EAnvikn

TO MAGHMA NPOz®MEPETAI ZE
QOITHTEZ ERASMUS

NAI otnv AyyAikn

HAEKTPONIKH ZEAIAA

https://eclass.uoa.gr/courses/GEOL694/

MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6nolakd AntoteAécpata
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To pabnua Mewtouplopog - ACTIKOG MEWTOUPLOUOG - TEWTOUPLOTIKEG ALoSPOUEG oTLAlEL
OTIG BOOIKEC EVVOLEG KOL OTPOATNYLKEG TOU YEWTOUPLOUOU, efetalovtag tov poAo Tou oOTh
ouveoN TNG YEWAOYLKNAC KANPOVOLLAG E TOV TOUPLOUO KOl TNV pootacia tn¢. Eldikotepa,
QVaAUEL TNV AVATTTUEN YEWTOUPLOTIKWY SLASPOUWY O AOTIKA KOL NHLACTIKA TiepLlBAAAovTa,
TIDOKELUEVOU VO EVOWHATWOEL TN YEWAOYLO OTNV OOTIKI) QPXLTEKTOVLKH KOl TQ TOTIQ, EVW
mapAaAAnAa mpodyetal n Buwolun avamtuén Kol n evioyuon tng TOTKAG Kowwviag. To
HaBOnua  kaAumtel emiong OleBvel¢ TPOKTIKEG KoL TOPAdElypOTA  EMUTUXNUEVWY
VEWTOUPLOTIKWY SLadpopwy, TAPEXOVTAC TIPAKTIKEG EDAPLOYEC YLOL TOV OXESLACUO KaL TNV
0€LOAOYNON YEWAOYLIKWY XAPAKTNPLOTIKWY TIOU UMoPoUV va evllad£pouv TOUG TOUPLOTEC
Kall va tpoodEPouy eKTaLdeUTIKA agia.
Me tnv emtuxf oAokAfpwon tou padriuatog, o/n pottntic/tpla Ba sival tkavog/n:

T Na katavoei T BaoIKEG EVVOLEG TOU YEWTOUPLOUOU Kal Tn ouvdeon

TOU LLE TNV TPOOTAGCiA TNG YEWAOYIKNC KANPOVOLLLAG.
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https://eclass.uoa.gr/courses/GEOL694/

 Na avantuooel YewTOUPLOTIKEG SLUOPOUEG OE AOTIKA KOl NULACTIKA
TEPLBAANOVTQ, EVOWHATWVOVTAC TN YEWAOYLO OTNV APXLTEKTOVLKN KoL
T TOTTAL.

1 Na avayvwpilet T oTPATNYKES BLWOLUNG AVATITUENG OTOV TOUEQ TOU
VEWTOUPLOMOU Kol vor afloAOYeL TIC TIPOKANCELG KOL EUKALPLEG TOU
00TLKOU YEWTOUPLOLOU.

I Na epopuolel 5iebveic MPAKTIKEG YEWTOUPLOUOU yLa ToV oXeSLaopo
KOlL TNV UAOTIOLNGT YEWTOUPLOTLKWY SLadpopwy.

T Noa aflohoyel yewAoyikd XapaKTNPLOTIKA TTOU UIOpPEL va eviladEpouv
TOUC ToupioTeg Kal va mpoodEpouv ekmaldeutiki atia.

 Na mpoteivel AUoelG yo tn PBUWOLUN AVATTUEN YEWTOUPLOTIKWY
SL06poUWV TIOU TIPOAYOUV TNV TOTILKA KOWVWVIOL Kal TNV Tpootaoia
Tou mepBAAAOVTOC..

Fevikég IkavoTnTEg
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T Avalntnon, avaluon kot cuvBeon SeSopévwy Kal TANPOGOPLWY, E TN XPNON KoL TwV

AMAPALTNTWY TEXVOAOYLWV.

Mpoaywyn Tng eAelBepNG, SNULOUPYIKAG, ETTOYWYLKAG KAL KPLTIKNC OKEPYNC
Autovoun Epyaoia

Opadikn epyaocia

YeBaopuodg oto Gpuolko meptBailov

Yxebloopog Kal Slaxeiplon Epywv

= =4 =4 4 -4 4

AN anopacewv

(3) NEPIEXOMENO MAOGHMATOZ

A. OswpnTikr Katdption (napadocelg/ Stalégelg)
OL MaPOUCLACELG TOU HaBAuaTog mepAaUBAVOUY TNV AVATTTUEN TwV akOAOUBwWY BepaTtikwy
nedlwv:

I BaolKEG £VVOLEG TOU YEWTOUPLOUOU KOl TNG YEWAOYLKAC KANPOVOULAG.

I Ztpatnyikég BLwolpung avantuéng otov TOPEN TOU YEWTOUPLOWOU.

I Holvdeon g yeWAOYLKNC KANPOVOULAG LLE TNV TIPOooTacio Tou TeplBAAAOVTOGC Kol
TNV TOTUKI avamtuén.
AvAmtuén YEWTOUPLOTIKWY SLASPOUWV O ALOTIKA KoL NULAOTLIKA TtepLBaAlovTa.
Evowpdtwon ¢ yewAoylag oTnV aoTIK APXLTEKTOVLKH KAl TO TOTia.
AleBVEIG IPOKTLKEC KoL TTAPOSELY LATO EMULTUXNMEVWY YEWTOUPLOTIKWY SLASPOUWV.
MPOKAAOELG KAL EVKOLPIEC TOU ALOTIKOU YEWTOUPLOUOU.
O pOAOC TWV YEWMAPKWYV OTN BLwoLun avamtuén katl tnv npowbnaon Tou
YEWTOUPLOUOU.

=A =4 =4 -4 A




Mapaptnuo A9 Meplypappata

T A&loAOynon YEWAOYLKWVY XOPAKTNPLOTLKWV YLOL TNV AVATITUEN YEWTOUPLOTIKWVY
Stadpouwv.

I  Emuttwoelg tng KALLATIKAG aAAayn 0T YEWAOYLKA KANPOVOULA KL TOV
YEWTOUPLOUO..

B. AGKNOELG TPAENG KOLL EPYOLOTNPLAKEG OLOKIOELG

I Ixebiaopog yewtouplotikwy Sladpouwv o€ aotikad meplpallovta, pe Pdon
YEWAOYLKA XOPOKTNPLOTIKA KOl TIOALTLOTIKA) KANPOVOLLA.

I Xaptoypadnon  yewtouploTKWY  onuelwv  evdladEpoviog o TOAELG,
xpnotpomnotwvtac epyaleia GIS kot GAAEG Texvoloyieg.

I AvdAuon tng ouvdeong PETAED YEWTOUPLOUOU KAl AOTIKAG AVATTTUENG, £0TLAloVTaG
0oTN BLWOLUN EVOWHATWON YEWAOYLKWY CTOLXELWV OTOV Q.0TLKO OXESLOOUO.

1 Avamrtuén yEWTOUPLOTIKWY EKTIOLEEUTLKWVY UALKWYV YL ETILOKETITEG TIOAEWV, IE OKOTIO
™V gvacOnTomoinon yLa tn YEWAOYLKI KANPOVOULA KAL TNV TIPOCTACLA TNG.

T Melétn meplmTwong ylo emTUXNUEVA TIOPASELYUOTA OOTIKOU YEWTOUPLOMOU KoL
a&loAdynon Tng anodoor|§ Toug TNV TOTIKI KOWwVia Kol olkovopia.

1  Anuwoupyia dtadpopwv mou cuvduAlouv YEWAOYLKA XOPOKTNPLOTIKA LE LOTOPLKA
KOLL TIOALTLOTLKA OTOLXELD TWV TIOAEWV.

1 AvAAuon TWV EMUTTWOEWV TNG KALLOTIKAC OAAQYAC OTOV QOTIKO YEWTOUPLOUO Kol
TPOTACELG YLO TN BLWOLUN AvATTTUEn Tou..

(4) AIAAKTIKEZ kat MAGHZIAKEZ MEGOAOI - AZIOANOrHZH

- TPOMOZz NAPAAOIHE 1.NpoowTo Le MPOCWTO SLOAEEELG.
I : >:?‘_’ ) " . 2. Aoknoelg enegepyaciag SeSopévwy pe xpron
’ H/Y.

3. Xprong duvatotitwyv tng Nn-tdéng tou EKMA
(meploxég oulntnoswy, blogging k.d.) yia didyxuon
npoobetng  mAnpodopiag,  Siavoury  UAKOU,
emiAucon MPOBANUATWY KAl OMOPLWV K.ATL.

XPHZH TEXNOAOTION | 3tn AwdaokaAia: Mapouolaoelg PowerPoint

"’\HPO‘DQP"'A):.KAI ENIKOINQNIQON (avaptnuéveg otnv LotooeAida tou pabhpaTog
N \“_ 2 60 [ ;[ ..‘DI rﬁ“_q’h - otnv  n-ta§n tou EKMNA - evowpatwvouv
> EKTIOLOEUTIKEG  BLVTEOTALVIEG OYETIKOU ME TLIG
SLoNEEeLG TiEpLEXOUEVOU).
Ztig Aoknoeig NMpagng:

0 MNapouciacel  PowerPoint ywo 10
bpovTloTnplakd HEPOG Twv ACKNOEWV
Mpagng (avaptnuéveg otnv LoTtooeAida Tou
pabnuatog otnv  n-tafn Ttou EKMA).

Evowpoatwvouy EKTIOULOEUTLKEG
Bwrteotalvie¢ oxetikol He TIC SLaAEelg
TIEPLEXOMEVOU.

 Ztnv Emkowwvia pe toug doittntég: MNépav tng
TIPOOWTIKNG emadng, XPNon Twv SuvatotHTwyv
erukowwviag kat blogging tng n-taéng tou EKMA
(6aBsopudtnta 24/7) yla smukowwvia, Stavoun
UALKOU, emiAuon amoplwv K.d.
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AZIONOTHZH QOITHTON | H Suadikaoia afloAoynong Sie€dyetal ota EAANVIKA N

e ST TN Gt apyAkd (vl Toug oAAOSamoUE GoLTNTEC f TOUC
m< - h gv' <t a5 | douTNtEG TOU TPOYPAuuaTog Erasmus). O TeAkog
n’ ';:h S AR <"V 11"\ >Z' BaBuog tou pabruoatog PBaociletal os €EETACELS TIOU
IB' ha s ”n, o S nepllapBavouv mpodoplk mapouciaon Kol yportn
nT < [ i<'>h_. A3 m| epyoocio og BEpa mou TPOTELVOUV OL EKTIALOEUTEG OF
N ¢ ‘>*f o S Ban. " h' ‘h'zz ouvepyooiot HE TOUC EKMALSEVOUEVOUC KOL HE TNV
F <t A S nvw hc K akOAoubn avotnpotnTa:

n">'" A’y w<< K w<< 1 nNpodopwkr mapouciocn (60% tou TEAKOU
BAR, wo A ST Babuou)

hve ¥ < . Sh s oAh 9 Tpamtr ékBeon (40% tou TeAkoL Babuou)

n - . :

(5) ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvopevn BipAoypadia :

l

l

l

l

Dowling, R. K., & Newsome, D. (2006). Geotourism: Sustainability,
impacts and management. Elsevier.

Brilha, J. (2016). Geoheritage: Assessment, Protection, and
Management. Springer.

Scott, D., & Gossling, S. (2015). Tourism and Climate Change:
Impacts, Adaptation, and Mitigation. Routledge.

Gray, M. (2013). Geodiversity: Valuing and Conserving Abiotic
Nature. Wiley-Blackwell.

Lépez, R., & Ariza, E. (2012). Geosites and Geotourism: An
Introduction. Geoheritage, 4(3), 1-6.

Zouros, N. (2004). Geoparks: A New Approach to the Protection of
Geosites and Geodiversity. In Proceedings of the 6th International
Congress of the European Association for the Conservation of the
Geological Heritage.

Hose, T. A. (2012). Geotourism and Geoconservation: A Guide to
Sustainable Tourism and Heritage Sites. Earthscan.

Salvador, F., & Graca, A. (2015). Geo-tourism and Protected Areas:
Theory and Practice. Springer.

-Juvadn EMOTNHUOVIKA TIEPLOSIKA:
Tourism Management: https://www.journals.elsevier.com/tourism-management

Geological Society Special Publications: https://www.geolsoc.org.uk/Special-Publications



https://www.journals.elsevier.com/tourism-management
https://www.geolsoc.org.uk/Special-Publications
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Geoheritage: https://www.springer.com/journal/12371

Journal of Sustainable Tourism: https://www.tandfonline.com/toc/rsus20/current

International  Journal of  Geoheritage and  Geotourism:  https://www.igi-
global.com/journal/international-journal-geoheritage-geotourism/

Tourism Geographies: https://www.tandfonline.com/toc/rtog20/current

Journal of Ecotourism: https://www.tandfonline.com/toc/reco20/current
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NEPIFPAMMA MAOGHMATOZ

(1) TENIKA
ZXOAH | OETIKQN EMIZTHMQN
TMHMA | TEQAOTIAY KAI TEQMEPIBAAAONTOZ
EMINEAO ZMOYAQN | Metamtuxtakod
KQAIKOZ MAGHMATOZ | TKM-Y10 ‘ EZAMHNO ZMOYAQN | 20
NI o, Avepwnovsvncz 6pa?tnptomta Ko
VS(&)T(OAlthTlKG TOoTia
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
B ‘ls”‘_"“'_'_"ﬁ‘wl' >”/\h{|sl h -~
osn s T el e pncwy | g | EAOMARAEE | usrames
-t et Sw > AR LB h =Y Aw>YA h° MONAAEZ
h ,\ h 1 4 h . _ B _ € B J { v > h { € h > B I _ 4 H AIAAzKAAIAz
T . the oM > A
Noapadoosig/Slalé€elg kal AokAoel Mpagng. OL TLOTWTLKEG 4 5
LOVASECG OLITOVEHMOVTOL EVLALLA YLOL TO CUVOAO TOU HaOrjLatog
J""“w‘_s‘rs"wl h A . "B h"® 8 d & T 4 hALY Y >ST T hY
St h YA h* hah< o tCh T onuo
TYNOZ MAGHMATOZ
1B A" CY - Y] Rt ~ b , ,
50 5080 o L At ¢ ETUOTNUOVIKAG TtEPLOXNG
L s v Y
MPOANMAITOYMENA MAGHMATA:
TAQZZIA AIAAZKANIAZ EAANVIKE
ko ESETAZEQN: viKn
TO MAGHMA MPOZMEPETAI ZE NAI 6TV AVWALKY
®OITHTES ERASMUS v AYYALQ
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL698/
MAGHMATOS (URL)
(2) MAGHZIAKA ANOTEAEZMATA
Ma6nolakd AntoteAécpata
[ "R, A_h" h >h‘*>*'he¢h h-> &<w'$hshisVy' >h*s>hcn]
¢h_h<<"<" B " ‘w4"\ - ‘ h h‘”C_ "‘/\” > _ oW > 6|
-l‘>j“‘<|s‘_rs _ B _“ J‘hh_'>h B
ﬂIB"J'h:"_" rl“‘wl" _+ A rh o “'h ¢ _ A B“’_u<|s‘>h_
J'"'"/\_ /\_" " -~ h ¢ v U_"' B/\__h_' n?'h’{ls‘ )
ﬂj’rs"l’h,".‘“ nB’Q_rsl rl"'W{‘/\ CZTSy_V\ n”’"h‘¢
ﬂj’s"<" g 70 L “JJ'h," rh o *h ¢ _ A B"_u<s‘>h

To padnua eotaletl otnv dlepelivnon TG SLaxpovikng oxéong Kal Tng aAAnAenidpaong tou
avBpwrnou pe to GUCLkO Tou mepLBAarlov. IKOMOG Tou eival va poodEpel pla €1¢ fabog
KOTavOnon TOU TPOMOU HE TOV OTOLo oL avBpwmiveg Kowwvieg dtapopdwvouv to Gucoikod
Kol avOpWIOyEVEC TOTTio Kal TTwE oL TEPLRAANOVTIKEG HLETOPOAEG EMNPEATOUV TIG KOWVWVIEC,
VTAWVTOC pabnuoata amd to mapeAbov.

Me tnv emtuxf oAokAnpwon tou podiuatog o/n ¢ottntrg/tpla Ba sival tkavog/n:

T  Naavohtel tnv aAAnAenidpacn avBpwTou Kat ¢pucikou mepLBAAAovTog,
0ELOAOYWVTOC TIG YEWTIOALTLOTIKEG Kal TIEPLBAAAOVTIKEG TTAPOUETPOUC.

T  Na aflohoyel TIC EMMTWOELG TWV KALLATIKWY Kot TieplBaAlovVTIIKwY aAAaywV oTtnv
€€EALEN TWV KOWWVLWV, KATOVOWVTAS TN oUVOeTn aAANAeEdpTnon GUCLKWYV Kal
KOLVWVLKWV TIOPOUETPWV.

T  Na avayvwpilel kat va avalUeL OTPATNYLKEG EMAOYNC XPHOEWV VNG KL TOV

QVTLKTUTIO TOUC 0TV aAAayr) TOU TOTTOU Kall TNV EPLBAANOVTLKN LooppoTtia.
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Na ocuvBEétel TOATIKEG SLaxelplong kal mpootaciag Tou meplBaAlovTog,
AapBavovtag urtoPn KOWWVIKEG ETUTTWOELC, XPNOLUOTIOLWVTAG BEWPNTIKA Kol
T(POKTLKA EpyaAeiaL.

Fevikég Ikavotnteg

Mpoaywyn Tng eAeVBEPNG, SNULOUPYLKNG, ETMAYWYLKAG KAL KOLTIKAG OKEYNG
Autovoun Epyaoia

Ouadikn epyaocia

Epyaoia o Slemiotnpovikod neptpaiiov

YeBaouog oto puoLko meptBailov

Erukowvwvia (ypamtd f mpodopikd) EMOTNHOVIKWY Ogpdtwy

= =4 =4 -4 -4 -9

(3) NEPIEXOMENO MAGHMATOZ

OL MapoUGCLACELG TOU HoBiuatog meptAapBavouy Ty avamtuén Twv akoAoubwv Bepatikwy
nedlwv:

9 lotopikd tormio: OpLopog Kat BAOLKEG EVVOLEC, TO GUGCLKO Kol avBpWIoyeVEC TOTLo
Qo TOUC TTPOIOTOPLKOUG XPOVOUC £WG TLG LEPEC LOG,

T Mé£BoboL perétng katl avaluong GUCLKWY Kol avOpwItoyeVwY TOmiwV.

T O AvBpwnog wg olKoAOYIKOG TtapAyovTag: Alaxeiplon GuoIkKwyY MOPpwWY, avBpwTvn
5paoTNPLOTNTA KOl OLKOAOYLKEG LOOPPOTILEG.

1 H&wypovikr aMnAenidpaon tou avOpwrou r/Kot Twv avOpwWIVWV KOWOTHTWY HE
T0 PUOLKO TEPIBAANOV: KALLOTIKEG SLOKUAVOELG KL ETILITTWOELG OTLG AVOPWITLVEG
KOLVOTNTEG: TPWTOTNTA KOl OVOEKTIKOTNTO, TIPOKANCELG KOL EUKALPLEG.

I  Avdluon otopkwv Tapadelypudatwy: Apxoldotnta, Pwpaiky autokpatopia,
Meoaiwvag, Bopnxaviki Emavaotaon.

I NepBarrovtikn lotopia kat AvBpwroyevr) Tormia: IXE0ELC aAvVOPWTTLVWY KOWWVLWV
kot eptBaliovtoc, emiloyn Xproewv yng, dpuactkol mopol, Stabéoiun texvoloyia,
EUTTOPLO. ZUYXPOVEC TIPOKANCELG Kol Labrpata anod To mapeAbov

B. AOCKNOELG MPAENG KOl EPYOLOTNPLAKEG OLOKNOELG
Aoknoelg emefepyaoiog TIOAUTIOPAUETPIKWY  OeSOUEVWY  UE  Xpnon  KOTAAANAwv
peBodohoyLwv e okomo tnv Slepelivnon Tou lotopikol Tomiou.

(4) AIAAKTIKEZ koe MAGHZIAKEZ MEGOAOI - AZIONOTHEH

TPOMOZ NAPAAOZHZ 1.Mpoowro pe MpoowTo SLaAEEEL.
o, Ty > B -t T ) . /] )
f fo - h g 2./ Aoknoelg enefepyaoiog dedopévwy pe xprion
) H/Y.

3. Xprong Suvatotitwv tng n-taéng tou EKMA
(meploxég oulntnocwy, blogging k.4.) yla diaxuon
npooBetng mAnpodopiag,  Stavourn)  UAKoU,
eniluon MPOBANUATWY KAl amopLwy K.ATL.

XPHZH TEXNOAOTION | £tn  Awdaockodio: Mapouolaoelg PowerPoint
NAHPO®OPIAZ KAI ENIKOINQNION (avaptnuéveg otnv LotooeAida Tou HaBrpaTog

N i ‘U_ , :I,(Dr{ :D,,n q)rﬁ T P otnv  n-té§n tou EKMNA - evowpatwvouv
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EKTIOLOEUTIKEG  PLVTEOTOLVIEG OXETIKOU
SLOAEEELG TiEpLEXOEVOU).

ME TIC

I Ztnv Emkowwvia pe toug doutntég: MNépav tng
TMPOOWTTIKNG  €madng, Xpnon twv SuvaTtotHTwv
erukowwviag kat blogging tng n-tdéng tou EKMA
(6taBsopudtnta 24/7) yla emikowwvia, Stovopn
UALKOU, emiAuon amopLwy K.d.

OPrANQZzH AIAAZKAANIAZ S e . U . n-"
J’rs hJ,"/\_h‘ h/\h<\_'¢ n - - r]_V“>"/\V
Sw Yoy Y 1 1 h>¢hc<’”h . (0}
prhswvet s>t AR TR A GG 2 WpeG x 13 EBSOUASEC
w < J s P2 re <
i i<t vich,h o3 v " A
of T Tt w "t O0X <" A" S AgkAoelg paEng 2 WpPeC x 13 EBSopadeg
n 1 h " vy n ' h 4 h
ne-n LA e Kat' oikov epyaocia /

(projech £ 42 b B 71N ; 60 13 EBSoLAS
[he<' &.A"cC L s~ T(POETOLUAOLO YLO TNV WPEC X Bdouadeg
aglohdynon

B Ah a1 7 h YA _ ¥ _ B

£t h Sh‘s >h h ¢ 1| | 2bvolo MabBrpotog 130 wpsg
> _ L > ! ¢ h Yl 1Y

> ' BCTSW, K _ .

AZIOAOTHZH @OITHTON | H Stadikacio afloAoynong Sie€ayetal ota eAAnVIKA 1)
ferrann, ek IV Gta ayyAkd (yior Toug oAoSamolc GottnTEC 1 TOUG
m< - h BVt < 5 | dournteg TOUL Mpoypaupatog Erasmus).

n'h >; e 1 . > 7| H aflohoynon mep\apBAVEL UKPEG ATOMLKEG OLOKNOELG
~ - - t ~ 1 n ' ' I ’

IB— :i S s rln, '<_ " ~zl Katd tn Slapkela tou e€apnvou (Stapopdwtikn, 30%)

nTo<. [0 <t >h Al KOL g€étaon oTo TéAOC Tou e€aunvou

N >f‘ L Ban. “h hlzz, (oupmepaopatiky) n omota meplhapBavel mpodopikn

J; < A S I nvw  n K napouciaon (20%) kat ypamntn epyacia (50%) os Ogua

n’>' A’ hIT w<< K w< <| TIOU OXETIlETAL [LE TO QVTLKE(UEVO TOU HaBRpaATOg

B Ah YA _ h * _ f -

h v+t~ 1 ' ¢ h s h A
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(5) ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvopevn BiBAoypadia :

-2uvad

I EMLOTNUOVIKA TIEPLOSIKAL:
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3° EEAMHNO OAQN TQN
EIAIKEYZEQN: METAIITYXIAKH
AIIIAQMATIKH EPTAXIA
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NEPITPAMMA MAOHMATOZz
(1) FENIKA
ZXOAH | OETIKQN ENIZTHMQN
TMHMA | TEQAOTTAZ KAI TEQIMEPIBAAAONTO2

EMINEAO zZNMOYAQN

METamTuXLaKO

KQAIKOZ MAOGHMATOZ

EEAMHNO ZMNMOYAQN | 3

TITAOZ MAOGHMATO: | METANTYXIAKH AINAQMATIKH EPTAZIA
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
A ot - v -t ,_'Q‘W‘
i - Sh ‘" sh _ = - d. P ﬁ' h <«<wve ! : > EBAO(I;,IPAEQIAIEI NIZTQTIKEX
A > AR LB h =Y Aw>YA h° MONAAEZ
WA TR Enithow {vse it ihcn o AIDAZKAAIAZ
T . S A>T AR LA
Melétn Biphoypadiag, €psuva r/kat avamtuén, cuyypadn 30
epyaociog
[Tt ws s BT w ha 7t h> > d ¢ 1T "FhA7 " "1 h
T8 "0 h Y A_h' hah< _tCh T 6noo
TYNO3 MAGHMATOS , , , ]
s At --jnc -~ 5 Ebikeuong, Edikou YrnoBdBpou, Avamtuéng
56  °F LEAS S - AeEloTNTWY
18 v

MNPOAMAITOYMENA MAOGHMATA:

FAQZZA AIAAZKANIAZ

ke EZETAZEQN: | CMANVIKA KL AyyAun

TO MAGHMA NPOz®MEPETAI ZE

®OITHTES ERASMUS | VA TNV AvYAKn

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata

fo

¢ h
1.
1

1
1

1 h YA h ¢ h > h h ¢ h h = Y weagw ° > h Ah. ° 8™ S>> h ‘s"vs h -
_h<<"<“ -5"‘w4"‘ - ‘ h h“'E_"I"‘/\-" ; :'I'_'_wl ; '
>j"‘<u B B 7 J’h il _ > h B
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Me tnv emtuxn oAokAnpwaon tng Metamtuylakng AumAwpatikng Epyaociag, o/n

doutntng/tpla Ba eival os Béon:

I Na peAetdel o BaB0g €va CUYKEKPLEVO BEUA TWV ETLOTN LOVIKWV TIEPLOX WV TIOU
Bepamnevel to NMM3,

1 va aflomolel TIg OXETIKEG YVWOELS TOU/TNG amo TNV dpoltnon Kal va avamtiéel tTnv
OUVOETIKA LKAVOTNTA,

1 va avalntd thv KatdAAnAn emotnovikn MAnpodopia and TNV OXETIKA
gmotnuovikn BLBAoypadia,

1 Na ouvbuadlel yvwoelg kat va aflomolel texyvoyvwaoia yla vo ertthUeL oAU TAoOKOL
nipoBANpata os ebopUOYEC, N VEAX TIPOPBAN AT EUPUTEPOU N SLETILOTNOVLKOU
mAaLoiou ouvadoug e To avTikeipevo Ttou NMM2

T Na eméyel Tic KATGAANAEG TEXVIKEG/TIPOOEYYIOELC KA VAL TLG TTPOCAPHOLEL OTO
TPOBANUa TTou KoAeltoL va AUGEL XPNOLUOTIOLWVTAC TPWTOTUTIN OKEYN

T Na avaAlel anoteAéopata Kal vo EAYEL CUUTIEPACUOTO
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Na cuvtaooel éva TTARPEC EMLOTNLOVIKO/TEXVIKO SOKIULO
No kolvomolel e cadrVveLa Kol AMOTEAEGUATIKOTNTO TO CUUITEPACHATA TOU/TNG,

KaBwW¢ KOL TN yVWon KoL To OKETITLKO 0To omolo Bacilovtal, TpayUATONMOLWVTAS
ETUTUXWCG Hia oAokANpwEVN Ttapouoiacn péow T.M.E. evwriov tng TpLUeAolg

€EETAOTIKAG ETUTPOTING

Fevikég Ikavotnteg
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T Avalitnon, avaluon kat oUvBeon OSedopévwv kot TMANpodopLwy, HE T XPAON Kal Twv

ATOPALTNTWY TEXVOAOYLWV.

Mpocapuoyr O€ VEEG KATOOTACELG
Autovoun Epyaocia

Mapaywyn VEWV EPELVNTIKWYV LOEWV
AoKNoN KPLTIKAG KL UTOKPLTIKAG
YeBaoudg oto dpuaoiko meptBariov

=A =4 =4 =4 -4 4 A -4 -

ANPn anodacewv.

Mpoaywyn TG eAeVBePNC, SNULOUPYLKAG, ETTAYWYLKAC KAL KPLTIKAG OKEWYNC

Epyaocia og Siemiotnuoviko neptBaiiov

IxeSLAoUOC Kal SLaXELPLON EPELVNTIKWV EPYWV

(3) NEPIEXOMENO MAGHMATOZ

O Nk WD R

Avaokonnon/Avalitnon BLBAloypadiag
MeBoboAoyia tng Epeuvag

Enegepyaoia Sedopévwy / avaluon
E€aywyn amoteAecpdtwyv

Epunvela / oulntnon eupnUATwWyY
JUMMEPAOoHATA

Juyypadn MAE

Mpodopikr mapouvaciaocn MAE

(4) AIAAKTIKEZ kow MAGHZIAKEZ MEGOAOI - A=IONOTHEH

[ Tonnng NAPAAOZHZ MpOowo e MPOowTo eniPAen amo enontn
i SE e ‘ KaBNynTH Kat €€’ AmMooTAcEwW OTAV amalteital.
XPHzH TEXNOAOTIQN Xpron &ladiktiou yla TNV avelpecn GapBpwv  Kal
NAHPO®OPIAZ KAI ENIKOINQNIQN BiBAoypadiag
N LR ) q‘[...q’zf ,;Dvn‘(b'h A Xprion ’rwv GLQ?éOLuU)V TEXVOAOYLWV yLa TNV ETUKOWWVIR
; >s - doutntn - emiBAENOVTA
OPFANQZH AIAAZKANIAZ Cht L
J'K':J'h)"/\_h' h/\h<‘ ,n o = rlvh>u/\v
> w YooY {'{h‘¢h<’hlq;
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AZIONOMH:ZIH ®OITHTQON I Anuéowa mopouciacn  Kat  €fétacn NG
perr e ' tohens HETAITUXLAKAG SUTAWMOTIKAG EPYACILOC EVWITLOV
m<- BW < iy pwe tpm’s)\o()q €EE'E'O(G'ELKI"]C STEL'E[I)OT[I"]C otnv omnola
prhsY Lo > HETEXEL O EMIBAETIWV KABNYNTAG
[ T <<h < n-"<"4+4"

B=hA_ """ X nT.o T
n- "’ <. [ -7 <t >h LA
N ©os K gah,~ hs
p' >'"  'h J‘ h =~ - ' hheoyxg
r<"aAvor nvw_nh"*" B
n">'"As’h3y w<<' K w<¢<
B Ah YA _ h * ' _ f -
h v+t~ L . ¢ h B h A
h - ¥ ¥ ' w ) (0]

(5) ZYNIZTQMENH-BIBAIOTPADIA

Obnyleg pelétng kat ypadng kabopilovtol amd TOV €KAOTOTE EemIBAEmovIa

kaBnyntr







IIEPIFTPAMMATA XTHN AI'TAIKH
FrAQXXA (KQAIKOI MAOHMATQN)
Specialization:

Geophysics and Seismology
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COURSE UNITS: 1st Semester
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | 7™

CODE | r5-Y01 | SEMESTER | 1%

Geographic Information Systems for

TITAOZ MAGHMATOS . Lo
Environmental Applications
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND

ASSESSMENT Greek language

AVAILABILITY TO ERASMUS

sTupenTs | Yes (in English)

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL531/
MAGHMATOS (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The aim of the course is to understand the basic principles of Geographic Information
Systems and the processing of geographic data as essential tools for studies in the field of
geosciences. Students will become familiar with Geographic Information Systems both at a
theoretical and practical level, using appropriate software.

On successful completion of the course the student will be able to:

T

1

= =4 =4 -8 =9

define and formulate the basic principles, methods and applications of Geographic
Information Systems.

understand the different types of data in a Geographic Information System (mosaic,
vector and simulation data).

apply methods of numerical and statistical analysis of geographic data.

combine different types of data to create thematic maps.

describe the different methods of simulation and modeling of geographic data.
apply analysis methods in geosciences

Understand the modeling processes of different risks (erosion, flood risk, coastal
erosion)

Generic Competences

9 Research, analysis and synthesis of data and information, using the necessary
technologies.

=A =4 =4 -4 4

Promotion of free, creative and inductive thinking.
Independent work.

Teamwork.

Respect for the natural environment.

Design and project management.



https://eclass.uoa.gr/courses/GEOL531/

Mapaptnuo A9 Course Units Outlines

‘ 9 Decision-making.

(3) COURSE CONTENT

=A =4 =4 -4 -4 -8 9

=2 =4 =8 - -8 -8 - -foaoaoa o e

A. Lectures
The lectures of the course include the following topics:

General Characteristics of Geographic Information Systems

Data input

Data Analysis

Coordinate Systems

Trivariate Parameters

Applications of Numerical and Statistical Analysis

Theoretical Background of Natural Hazards (Erosion, Flood Hazard, Coastal Erosion)

B. Practical and Laboratory Exercises
Laboratory exercises include hands-on practice with ArcGIS Pro software:

Introduction to ArcGIS Pro

How GIS works

Georeferencing

Digitization

Management of Geographic and descriptive information
Import of vector and raster data

Data analysis

Thematic cartography and map composition
Digital terrain models

GIS applications in Geosciences

Erosion modeling

Flood risk modeling

Coastal erosion modeling

(4)

LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1. Face-to-face lectures.
2. Face-to-face practical exercises using ArcGIS
Pro

USE OF INFORMATION AND | In Teaching: Presentations with multimedia content

COMMUNICATION TECHNOLOGY (images, animation, video)

In Practice Exercises: Use of ArcGIS Pro software.
Multimedia material with instructions for
laboratory exercises, available through the eclass.

- In Communication with students: use of
communication facilities of the e-class for
communication, distribution of materials, resolving
questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 2h x 13 weeks
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Practical and

Laboratory Exercises 2hx 13 weeks

Preparation of students for

. . 7.5 x 13 weeks
final assignment

Total 150 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or
CRITERIA | English (for foreign students or students of Erasmus
Programme). The exam for the course is based on a
semester-long written assignment that includes an oral
presentation on a topic suggested by the instructors.
The final grade is derived from:
I Performance during lectures-exercises (50% of
final grade)
1 End-of-semester assignment (50% of final
grade)

(5) RECOMMENDED READING

Suggested bibliography

9 Evelpidou, N., Tzouxanioti, M., Karkani, A., 2023. Geographic Information Systems
from theory to practice: using ArcGIS Pro. KALLIPOS Open Academic Editions
https://dx.doi.org/10.57713/kallipos-367

9 Evelpidou N., Tzouxanioti M., Karkani A., 2022. Geographic Information Systems.
Tziola Publications, Athens, p. 504 ISBN: 978-960-418-947-2
https://www.tziola.gr/book/georgafika-systimata-pliroforion/

9 Evelpidou, N., & Antoniou, V. (2015). Geographic Information Systems
[Undergraduate textbook]. Kallipos, Open Academic Editions.
https://dx.doi.org/10.57713/kallipos-942

9 Koutsopoulos K., Evelpidou N., Vassilopoulos A., 2006. Geographic Information
Systems — Use of Maplnfo Professional. Edition: Papasotiriou, p. 273.

9 Vaiopoulos, D., Vassilopoulos, A., Evelpidou, N., 2002. G.I.S. from theory to practice.
Edition: Symmetria, 470 pages.

-Related scientific journals:
9 GIS and Remote Sensing Journal
9 Journal of Geographic Information System
i Transactions in GIS
9 International Journal of Advanced Remote Sensing and GIS



https://dx.doi.org/10.57713/kallipos-367
https://www.tziola.gr/book/georgafika-systimata-pliroforion/
https://dx.doi.org/10.57713/kallipos-942
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | Postgraduate

CODE | 3-Y02 SEMESTER | 17
TITAOZ MAGHMATOZ | Programming Principles and Techniques
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND
Greek language

ASSESSMENT
AVAILABILITY TO ERASMUS | | (in English)
STUDENTS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/D410/
MAGHMATOS (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course aims to help students acquire basic knowledge of programming and data
analysis using the Python programming language. The course also provides knowledge and
trains students in computational tools and algorithms, giving them specialized problem-
solving skills covering a wide range of topics.

Within the context of the course, students develop the ability to manage complex problems
by combining and utilizing specialized knowledge, mathematical methods, and algorithms to
address practical issues they will encounter in professional environments related to the
subject of the course.

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

1. Familiarize themselves with programming tools and open-source platforms.

2. Develop applications in Python programming language.

3. Design, implement, and evaluate data analysis and processing algorithms.

4. Understand the fundamental concepts and basic principles of data collection, analysis,
and visualization.

Generic Competences

1 Research, analysis and synthesis of data and information, using the necessary
technologies.

Design and project management.
Independent work.

Teamwork.

Work in an interdisciplinary environment.

=A =4 =4 —a A

Decision-making.
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1  Promotion of free, creative and inductive thinking.
Respect for the natural environment.

(3) COURSE CONTENT

A. Lectures
The lectures of the course include the following topics:

1 Introduction to Python

1 Basic input-output libraries

1 Control statements and iterative loops

1 Objects and methods, reading and writing to files

1 Functions and variable scope (local and global variables), nested functions, variable
assignment, understanding list comprehension syntax, adding new packages and
libraries

1 Monte Carlo simulations

1 Data analysis and basic descriptive/predictive/prescriptive statistics

B. Practical and Laboratory Exercises
e Examples of time series analysis with incomplete data
e Graphs and data visualization

e Visualization of geographic and topological data (GeoJSON, TopoJSON) on interactive
open-access maps (OpenStreetMap)

e Applying filters to data, data grouping, and record merging
e Advanced topics in time series processing

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the
COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA ).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class).

- In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 3h x 13 weeks
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Practical and

Laboratory Exercises 6h x 13 weeks

Individual training tasks/
preparation of students for  11h x 13 weeks
evaluation

Total 150 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or
CRITERIA | English (for foreign students or students of Erasmus

Programme). The final course grade is based on

examinations held in the Department of Physics'

Computer Lab, which include the development of

applications in the Python programming language.

Additionally, weekly assignments are given for

students to complete.

Grading Breakdown:

- Lab Examination (50% of the final grade)

-Weekly Assignments/Reports (50% of the final grade)

(5) RECOMMENDED READING

Books

Python for Data Analysis, 2nd Edition by Wes McKinney Released October 2017,
Publisher(s): O'Reilly Media, Inc. ISBN: 9781491957660

- Time Series Analysis with Python Cookbook, 2E - Second Edition by Tarek A. Atwan
Released April 2025 Publisher(s): Packt Publishing ISBN: 9781805124283

- Numerical Methods in Physics with Python, 2nd Edition Author: Alex Gezerlis, University
of Guelph, Ontari, Date Published: July 2023, Cambridge University Press isbn:
9781009303859

- Python for Scientists, 3rd Edition, Authors: John M. Stewart, University of Cambridge
Michael Mommert, Universitat St Gallen, Switzerland Date Published: August 2023, isbn:
9781009014809

Journals

- IEEE Transactions on Services Computing

- IEEE Transactions on software engineering

- IEEE Transactions on Big Data

- [EEE Transactions on network and service management
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | Postgraduate

CODE | [3-Y03 SEMESTER | 1"
TITAOZ MAGHMATOZ | ADVANCED GEOPHYSICS
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -Undergraduate knowledge of Physics, Calculus
and Introductory Geology

LANGUAGE OF INSTRUCTION AND

AsSESSMENT | Creek

AVAILABILITY TO ERASMUS

STUDENTS Yes (in English)

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course focuses on the study of geophysical processes that drive the dynamics of Earth’s
interior.
Upon successful completion of the course, students will be able to:

Understand the structure, composition and mechanisms drive Earth’s interior.
Apply Thermodynamic principles to study the Earth’s thermal structure

Analyse Earth’s Potential fields (Gravity and Earth’s magnetic field).

Apply Geoelectromagetism and magnetotellurics to monitor Earth’s deep structure
To be familiar with Geophysical sensors and measurements techniques’

Apply tomography methos to image Earth’s interior

Apply continuum mechanics in Geodynamics.

Understand the role of fluids in Earth’s Lithosphere

=4 =4 =8 -8 -4 -4 -8 -9

Generic Competences

9 Research, analysis and synthesis of data and information, using the necessary
technologies.

Design and project management.

Use of Geophysical software
Independent work.

Teamwork.

Work in an interdisciplinary environment.
Decision-making.

=A =4 4 -4 —a A A

Promotion of free, creative and inductive thinking.
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9 Data analysis in Geophysics

(3) COURSE CONTENT

A. Theoretical Training (Lectures/Seminars)

The course presentations cover the development of the following thematic areas:

= =4 -4 4 4 W

T

=A =4 =8 -8 -9

=a =4 -8 =9

An introduction to the Physics of Earth’s interior. Structure, composition and
mechanism drive Earth’s interior.

Earth’s Thermodynamics and heat transfer .

Earth’s Potential fields (Gravity and Earth’s magnetic field).

Geoelectromagnetism. Magnetotelluric for deep earth’s monitoring.

Geophysical Sensors .

Earth’s Seismic imaging. Earths 2D and 3D Tomography of Earth’s interior physical
properties.

Continuum mechanics in Geodynamics and Lithospheric Physics.

Stress and strain in solids . Constitutive equations, elasticity and lithospheric status.
Fluids in Lithosphere . Fluids in complex geological structures.

Continuum mechanics and Earth’s Rheology.

. Practical and Laboratory Exercises

Calculation of Thermodynamic parameters within the Earth .

Analysis of Gravity data

Analysis of Earth’s magnetic field data

Seismic data analysis

Earth’s imaging Using Geoelectromagnetic field

il
f

Geophysical sensors and measurement techniques
Using Geophysical methods to estimate geodynamic parameters

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the

COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -

incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

In Communication with students: In addition to
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personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES

Activity Semester Workload

Lectures 3h x 13 weeks

Practical and

Laboratory Exercises thx13 weeks

Individual training tasks/
preparation of students for 7.5 h x 13 weeks
evaluation

Total 150 hours

ASSESSMENT METHODS AND
CRITERIA

The evaluation process is conducted in Greek or
English (for foreign students or students of Erasmus
Program). The evaluation includes individual essays
during the semester (formative, 50%) and an
examination at the end of the semester (summative)
which includes an a written assignment (50%) on a
topic related to the subject of the course

(5) RECOMMENDED READING

-Relevant Bibliography:

o Introduction to Theoretical Geophysics, C. B. Officer, 2000

J Principles of Geophysics, N. Sleep & K. Fujita, 2000

. Whole Earth Geophysics, R. Lillie, 1998

. Geophysical Theory, W. Menke & D. Abbott, 1998

o Fundamentals of Geophysics, W. Lowrie , 1999

o The Solid Earth, C. M. R. Fowler, 1998

J Introduction to the physics of the Earth's interior, J. P. Poirier

. Geodynamics: Application of Continuum Physics to Geophysics, D. Turcotte &
G. Schubert, 1982

. An introduction to Geophysics . C. Papazachos, B. Papazachos, (in Greek) Ziti
Ed., 2013

COURSE OUTLINE
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Course Units Outlines

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE
DEPARTMENT | GEOLOGY AND GEOENVIRONMENT
EDUCATION LEVEL | Master of Science
CODE | I3-Y04 SEMESTER | 1%
TITAOZ MAGHMATOZ | ADVANCED SEISMOLOGY
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practice Exercises and Fieldwork 4 6

TYPE OF COURSE

General Background, Skill Development

PREREQUISITES

There are no formal pre-requisites. However, students
are expected to have successfully completed under-
graduate courses in Geology, Physics and Mathematics
(especially Calculus and Linear Algebra) in their
respective school of origin. Knowledge and skills
acquired by successful completion of under-graduate
courses in Seismology and Geophysics are particularly
welcome and will be appreciated.

LANGUAGE OF INSTRUCTION AND
ASSESSMENT

Greek language

AVAILABILITY TO ERASMUS
STUDENTS

Yes (in English)

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course aims to familiarize students with specialized seismological concepts and related

topics.

Upon successful completion of the course, the student:

9 Describes the various types of seismic waves and how they propagate through the

Earth's interior.

Recognizes the seismic phases, processes and analyzes seismograms and identifies

seismic parameters.

9 Applies methods of spectral analysis to calculate seismic moment and the ground
response to strong seismic motion.

9 Assesses seismic hazard using deterministic and probabilistic methods.

9 Uses specialized seismological software and participates in research teams.

Generic Competences

=A =4 4 -4 —a - -9

Carrying out work at individual and team level

Understanding of specialized seismological research topics

Use of software related to the subject matter of the course

Calculation of seismological parameters with data analysis

Evaluation and interpretation of results of modern seismological methods

Comparative and combined application of methodologies

Evaluation and management of socially sensitive information (such as seismic hazard
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and seismic risk assessment)
1 Application of seismology in an operational context

(3) COURSE CONTENT

A. Lectures
Theory of Elasticity - Seismic waves
Study of elastic wave theory, analysis of stress-strain concepts, as well as equation of mo-
tion and modern applications to strong earthquakes.

Body waves - ray theory
Description of seismic wave propagation and introduction to concepts such as
attenuation and dispersion of seismic waves and their effect on earthquake distribution
in different tectonic environments.

Seismological networks and seismogram interpretation
Basic principles of seismological network design. Identification of phases originating from
reflection-refraction of seismic waves, hypocentral location techniques and introduction
to the concept of Generalized Inversion.

Identification of the Earth’s internal structure
Exploration of the Earth’s interior through the identification of seismic phases in
waveform recordings, introduction to ray tracing while interpreting the results and
relating them to chemical composition, geological structure and tectonic environment.

Earthquake catalogues
Types of earthquake catalogues (parametric or descriptive). Purpose of using a catalogue
(e.g. seismic hazard assessment, seismic sequence study, active fault study, micro-
zonation study of the wider area of a city or site of interest, seismicity study, seismic
tomography, seismo-tectonic study, the study of plate motions). Description of catalogue
data, time interval and magnitude window, completeness of catalogues.

Seismic Source
Design, construction and application of filters. Spectral analysis, seismic moment
calculation. Seismic source time function, modes of rupture.

Seismic hazard
Detailed description of basic definitions, namely: seismic hazard, risk, vulnerability and
exposed value, and how they are related to each other. Description of basic methods of
seismic risk assessment (probabilistic/deterministic). Analysis of extreme value theory
and semi-statistical method of seismic hazard assessment. Description of the R-CRISIS
software for probabilistic seismic hazard assessment using a semi-statistical method.

Engineering seismology
Analysis of accelerograms. Calculation of peak and spectral ground motion parameters.
Estimation of ground response to strong seismic motion. Effect of topographical
conditions. Objectives, Content and Methodologies of Micro-zonation studies.

Earthquake early warning
Fundamentals, methods of measuring time and amplitude of the first onset, methods of
measuring magnitude from the first onset, probabilistic hypocentral location, ground
motion prediction equations, on-site methods, operational earthquake early warning
systems.

B. Practice Exercises: Analysis of seismological data with modern software and
interpretation of results.
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9 Identification of seismic phases from earthquakes recorded at different distances

(local, regional, teleseismic).

Propagation of seismic rays in the interior of the Earth.

Compilation and processing of an earthquake catalogue in a region.

Calculation of expected values of peak ground acceleration, velocity and

displacement for a recurrence period of 475 and 950 years.

9 Determination of the ground motion response of superficial formations using the
horizontal-to-vertical spectral ratio (HVSR) method.

9 Earthquake early warning with PRESTo software.

=A =4 =

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises in the
analysis and interpretation of seismological
data.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the
COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -
incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 3h x 13 weeks

Practical and

Laboratory Exercises 1hx 13 weeks

Individual training tasks/
preparation of students for | 7.5 h x 13 weeks
evaluation

Total 150 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or

CRITERIA | English (for foreign students or students of Erasmus
Programme). The final grade of the course is based on
exams that include an oral presentation and a written
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essay on a subject suggested by the instructors in

cooperation with the trainees, and with the following

severity:

9 Oral presentation or paper exam (50% of the final
grade)

I Practice exercises (50% of the final grade)

(5) RECOMMENDED READING

Suggested Literature:

1

T

=

Aki, K. & Richards, P.G., 2002. Quantitative Seismology, 2nd edition, University Science
Books, Sausalito, CA.

Cerveny, V., 2001. Seismic Ray Theory, Seismic Ray Theory. Cambridge University
Press. ISBN: 9780521366717

Gasparini, P., Manfredi, G., Zschau, J., 2007. Earthquake early warning systems,
Earthquake Early Warning Systems. Springer Berlin Heidelberg, Berlin, Heidelberg.
ISBN: 9783540722403

Havskov, J., Alguacil, G., 2015. Instrumentation in earthquake seismology,
Instrumentation in Earthquake Seismology. Springer International Publishing, Cham.
ISBN: 9783319213149

Lay, T. Wallace, T., 1995. Modern Global Seismology, Academic Press, p. 521. eBook
ISBN: 9780080536712

Introduction to seismology. Papazachos B.C., G.F. Karakaisis, P.M. Chatzidimitriou.
[Code EUDOXUS: 11254], in Greek

General seismology vol. A, A. Tselentis [Code EUDOXUS: 59395397], in Greek

General seismology vol. B, A. Tselentis [Code EUDOXUS: 77118155], in Greek

COURSE OUTLINE
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(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | Postgraduate

CODE | 3-Y05 SEMESTER | 1
TITAOZ MAGHMATOZ | APPLIED GEOPHYSICS IN GEOLOGY
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practice Exercises and Fieldwork 4 6
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND

ASSESSMENT Greek language

AVAILABILITY TO ERASMUS

sTupenTs | Yes (in English)

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

On successful completion of the course the student will be able to:

9 Define the appropriate approach of a geological problem with the contribution of

applied geophysics, starting from the understanding of the issue.

9 Recognize and distinguish the different geophysical approaches of subsurface
investigation used for applied geological examines (gravity, magnetics,
electromagnetic, resistivity, seismic methodologies and techniques).

Mention the correct and safe acquisition procedure.

Implement qualitatively and quantitatively processing of geophysical data.

Plan geophysical research and choose the appropriate method.

Combine and correlate geological and geophysical data.

Predict and solve any problems during the geophysical field acquisition procedure.
Judge the quality of the field data.

Evaluate and interpret the combination of geophysical and geological data.

Select and propose a complete study for solving geological problems based on the
application of geophysical methods

=4 =4 =8 4 -4 -4 -8 9

Generic Competences

9 Ability to work in an interdisciplinary context
9 Ability to apply knowledge in practical situations

9 Ability to search for, process and analyze information with the use of necessary
technologies

 Information and Communication Technology (ICT) skills
I Decision making.

(3) COURSE CONTENT
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A. Lectures
The lectures on the course include the following topics:

 Role and contribution of Geophysical Science in geology and the geo-environment.
Presentation of geological issues that geophysics can contribute to their
investigation.

9 Correlation of geological-lithological formations/properties with measured physical
parameters. Examples and analysis of the variation of the physical properties based
on local geological characteristics. Geologically calibrating the measured physical
parameters.

9 Choice of geophysical method/technique: Principles and basic limitations of each
technique. Typical applications and examples, with emphasis on the investigation
and resolution of geological/geoenviremental issues.

9 Processing, evaluation and presentation methods of the geophysical results,
depending on the geological problem. Evaluating the data quality.

I Case studies: Presenting geophysical research applied on geological problems,
analyzing and evaluating the applied methods, processing, evaluation and
presentation of the data and corresponding results.

 Examples of combined and comparative application of multiple geophysical
techniques. Combined geological/geoenvironmental approach and evaluation of
different physical parameters for the investigation and demonstration of the subsoil
structure.

B. Practice Exercises
9 Processing and interpretation of geophysical data using specialist software.

9 Combined evaluation with geological data and preparation of scientific papers and
technical reports.

C. Fieldwork
9 Familiarity with portable scientific geophysical equipment.
9 Field measurements at selected sites of geological interest.

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the

COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -
incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
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resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 3h x 13 weeks

Practical and

Laboratory Exercises 1hx13 weeks

Individual training tasks/
preparation of students for 7.5 h x 13 weeks
evaluation

Total 150 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or
CRITERIA | English (for foreign students or students of Erasmus
Programme). The final grade of the course is based on
exams that include an oral presentation and a written
essay on a subject suggested by the instructors in
cooperation with the trainees, and with the following
severity:
91 Oral presentation or paper exam (50% of the final
grade)

9 Practice exercises (50% of the final grade)

(5) RECOMMENDED READING

Tselentis, G.-A. & Paraskeuopoulos P., Applied Geophysics.

Fairhead J.D., 2015. Advances in Gravity and Magnetic Processing and Interpretation. EAGE
Publications, The Netherlands, 338p. ISBN 978-94-6282-175-0

Hinze, W.J., Von Frese, R.R., Saad, A.H., 2013. Gravity and Magnetic Exploration, Cambridge
University Press.

Milsom J. & Eriksen A., 2011. Field Geophysics, Vol. 36, Wiley - John Wiley & Sons, 287p.
ISBN: 978-0-470-74984-5

Reynolds, J, M., 2011. An Introduction to Applied and Environmental Geophysics, 2nd
Edition, ISBN: 978-0-471-48535-3.

Long L.T. & Kaufmann R.D., 2013. Acquisition and Analysis of Terrestrial Gravity Data.
Cambridge University Press, 169p. ISBN: 978-1-107-02413-7

Journal of Applied Geophysics, Online ISSN: 1879-1859, Print ISSN: 0926-9851, Elsevier
Pure and Applied Geophysics, Online ISSN: 1420-9136, Print ISSN: 0033-4553, Springer
Acta Geophysica, Online ISSN: 1895-7455, Springer

Interpretation, Online ISSN: 2324-8866, SEG
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COURSE UNITS: 2nd Semester







COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | Postgraduate

CODE | 5-E06 SEMESTER | 2"°
TITAOZ MAGHMATOZ | SEISMOTECTONICS
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practice Exercises and Fieldwork 5 7.5
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | There are no formal pre-requisites. However, students
are expected to have successfully completed under-
graduate courses in Geology, Physics and Mathematics
(especially Calculus and Linear Algebra) in their
respective school of origin. Knowledge and skills
acquired by successful completion of under-graduate
courses in Seismology and Geophysics are particularly
welcome and will be appreciated.

LANGUAGE OF INSTRUCTION AND
Greek language

ASSESSMENT
AVAILABILITY TO ERASMUS Yes (in English)
STUDENTS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL507/
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course aims to familiarize students with applications of seismotectonic analysis and
interpretation.

Upon successful completion of the course, the student:

9 Identifies and describes the seismotectonic characteristics of a study area.

9 Categorizes the different types of focal mechanisms and identifies the stress field of
a study area.

Analyzes seismological data, constructs catalogues of seismic parameters, and
presents the results on maps and diagrams.

 Combines available seismological and tectonic data and calculates the stress
transfer from strong earthquakes to neighbouring faults.

I Evaluates the results and compares them with studies published in international
scientific journals.

Generic Competences

I Carrying out work at individual and team level

Understanding of specialized seismotectonic research topics

9 Use of specific software related to the subject matter of the course
T Analysis of seismological and tectonic data



https://eclass.uoa.gr/courses/GEOL507/

‘ 1 Estimation and interpretation of results

(3) COURSE CONTENT

A. Lectures
Introduction: General principles
Seismic faults, active tectonics, deformation, historical and instrumental seismicity,
seismic parameters, earthquake catalogues, focal mechanisms, seismotectonic maps.

Analysis of seismic parameters
Methods of hypocentral location, error estimation and minimization. Linear methods,
particle motion polarization method, back-projection methods, forward and inverse
problem of focal parameters determination. Methods of hypocentral relocation.

Focal mechanism
Methodologies for the determination of earthquake focal mechanisms.

Spatio-temporal analysis of seismic sequences
Spatial distribution of seismic sequences, correlation with active tectonic structures,
determination of the seismogenic structures’ geometry, temporal variations, Gutenberg-
Richter law, spatio-temporal variation of the b value.

Stress field estimation
Stress tensor. Methods of determining the tectonic stress field through the inversion of
focal mechanisms.

Coulomb stress transfer
Coulomb criterion, Coulomb stress, correlation with the spatiotemporal distribution of
earthquakes.

Mapping/imaging of seismic data and their interpretation
Examples of characteristic applications from the scientific literature.

B. Practice Exercises: Analysis of seismological data with modern software and
interpretation of results.

1 Hypocentral determination with Hypolnverse software (Linux application with
virtual machine).

Hypocentral relocation with HypoDD software (Linux application with virtual
machine). Hypocenter mapping using GMT and GIS software. Projection on vertical
cross-sections.

T  Construction of focal mechanisms, mapping and projection on vertical cross-
sections.

9 Statistical analysis of seismic catalogues, diagrams, histograms, rose diagrams,

maps.

Mapping of the results of stress field inversion using GMT or GIS software.

Coulomb stress transfer models using specialized software (Coulomb v3.3).

Seismic wave analysis using the SAC (Seismic Analysis Code) software.

= -4 -

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises in the
analysis and interpretation of seismological
data.
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3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND
COMMUNICATION TECHNOLOGY

In Teaching: PowerPoint presentations (posted on the
course webpage in the e-class of NKUA -
incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES

Activity Semester Workload

Lectures 3h x 13 weeks

Practical and

. 2hx13 k
Laboratory Exercises X 12 weeks

Individual training tasks/
preparation of students for | 10h x 13 weeks
evaluation

Total 195 hours

ASSESSMENT METHODS AND
CRITERIA

The evaluation process is conducted in Greek or

English (for foreign students or students of Erasmus

Programme). The final grade of the course is based on

exams that include an oral presentation and a written

essay on a subject suggested by the instructors in

cooperation with the trainees, and with the following

severity:

| Oral presentation or paper exam (50% of the final
grade)

9 Practice exercises (50% of the final grade)

(5) RECOMMENDED READING




Suggested Literature:

1

1

= =4

Bott, M.H.P., 1959. The Mechanics of Oblique Slip Faulting. Geol. Mag. 96, 109.
https://doi.org/10.1017/5S0016756800059987

Lay, T., Wallace, T., 1995. Modern Global Seismology, Academic Press, p. 521. eBook
ISBN: 9780080536712

Toda, S., Stein, R.S., Sevilgen, V., Lin, J., 2011. Coulomb 3.3 Graphic-rich deformation
and stress-change software for earthquake, tectonic, and volcano research and
teaching-user guide. U.S. Geological Survey Open-File Report 2011-1060. pp. 63.
http://pubs.usgs.gov/of/2011/1060/

Wallace, R.E., 1951. Geometry of Shearing Stress and Relation to Faulting. J. Geol. 59,
118-130. https://doi.org/10.1086/625831

Zoback, M. Lou, 1992. First- and second-order patterns of stress in the lithosphere: The
World  Stress Map  Project. J. Geophys. Res. 97, 11703-11728.
https://doi.org/10.1029/92JB00132

Introduction to seismology. Papazachos B.C., G.F. Karakaisis, P.M. Chatzidimitriou.
[Code EUDOXUS: 11254], in Greek

General seismology vol. A, A. Tselentis [Code EUDOXUS: 59395397], in Greek

General seismology vol. B, A. Tselentis [Code EUDOXUS: 77118155], in Greek
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | Postgraduate

CODE | ['3-E07 SEMESTER | 2™

APPLIED GEOPHYSICS IN NATURAL RESOURCES

TITAOZ MAGHMATOZ
AND GEO-ENVIRONMENTAL RESEARCH
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practice Exercises and Fieldwork 5 7.5
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND

ASSESSMENT Greek language

AVAILABILITY TO ERASMUS

STUDENTS Yes (in English)

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

On successful completion of the course the student will be able to:

1

T

)l
)l

il

Reproduce the necessary knowledge and skills for the connection of geophysics-
natural resources-engineering structures-geoenvironment.

Distinguish the basic geophysical terminology of investigating natural resources -
geotechnical and geoenvironmental issues.

Summarize the basic geophysical instrumentation and field measurement
techniques

Discriminate the physical parameters and techniques for their application on
geoenvironmental issues.

Combine geophysical, geological/lithological and geotechnical data.

Adjust the procedure of planning — execution — processing — presentation of a geo-
environmental research, according to international standards.

Evaluate and justify the results.

Generic Competences

9 Ability to work in an interdisciplinary context.

9 Ability to apply knowledge in practical situations.
 Ability to search for, process and analyze information with the use of necessary




technologies.
 Information and Communication Technology (ICT) skills.
1 Decision making.

(3) COURSE CONTENT

A. Lectures

The lectures on the course include the following topics:

e Gravity/Magnetic methods: Highlighting subsurface structure and background mapping,
with the geophysics-natural resources-geoenvironment interface.

e Resistivity methods: Electrical resistivity tomography, mapping fault zones and bedrock,
mapping polluted areas and industrial pollution, determination of water-saturated
zones, landslides, locating fractures and caves, investigation and evaluation of aquifer
zones, mapping of industrial pollution, subsurface water flow adumbration. Applications
and examples.

e Electromagnetic methods: Frequency methods, time-domain methods. Ground
Penetrating Radar. Detection of buried objects, fractures, bedrock identification,
mapping polluted areas, archaeology etc. Applications and examples.

e Seismic methods: Seismic tomography, mapping fault zones and bedrock, correlation of
seismic velocities-elastic constants-density and geotechnical indices in geotechnical
research, geotechnical soil characterization. Seismic method in boreholes: Techniques,
application and examples in engineering. Applications and examples.

e Geophysical tests in boreholes: Cross-hole, up-hole, down-hole, cross-hole & electrical
resistivity tomography tests. Application and examples.

e Well logging. Near surface methodologies, acquisition techniques, processing, evaluation
and interpretation. Application and examples.

e Satellite and airborne techniques for the study and monitoring of geological and geo-
environmental issues (soil mapping/processing/imaging). Applications to management
and time-lapse monitoring issues.

B. Practical and Laboratory Exercises

e Processing and interpretation of geophysical data using specialist software.
e Combined evaluation with geological data and preparation of scientific papers and
technical reports.

C. Fieldwork
1 Familiarity with portable scientific geophysical equipment.
9 Field measurements at selected sites of geological interest.

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the
COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -

incorporate educational video clips of lecture-
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related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 3h x 13 weeks

Practical and

. 2hx 13 k
Laboratory Exercises X 1S WeeKs

Individual training tasks/
preparation of students for 10 h x 13 weeks
evaluation

Total 195 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or
CRITERIA | English (for foreign students or students of Erasmus
Programme). The final grade of the course is based on
exams that include an oral presentation and a written
essay on a subject suggested by the instructors in
cooperation with the trainees, and with the following
severity:
9 Oral presentation or paper exam (50% of the final
grade)

i Laboratory exercises (50% of the final grade)

(5) RECOMMENDED READING

Tselentis, G.-A. & Paraskeuopoulos P., Applied Geophysics.

Everett, M.K., 2013. Near-surface Applied Geophysics, Cambridge University Press.

Milsom J. & Eriksen A., 2011. Field Geophysics, Vol. 36, Wiley - John Wiley & Sons, 287p.
ISBN: 978-0-470-74984-5.

Reynolds, J, M., 2011. An Introduction to Applied and Environmental Geophysics, 2nd
Edition, ISBN: 978-0-471-48535-3.

Telford, W.M., Geldart, L.P. and Sheriff, 1990, R.E., Applied Geophysics, 2nd Edition,
Cambridge University Press.

Near-Surface geophysics, Online ISSN: 1873-0604, Print ISSN: 1569-4445, EAGE.

Journal of Environmental & Engineering Geophysics, Online ISSN: 1943-2658, Print ISSN:
1083-1363, EEGS.

Journal of Geophysics and Engineering, Online ISSN: 1742-2140, Print ISSN: 1742-2132,
Oxford Academic.

Journal of Applied Geophysics, Online ISSN: 1879-1859, Print ISSN: 0926-9851, Elsevier.




COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE
DEPARTMENT | GEOLOGY AND GEOENVIRONMENT
EDUCATION LEVEL | Postgraduate
CODE | [3-E08 | SEMESTER | 2™
SATELLITE GEODESY AND REMOTE SENSING
TITAOZ MAGHMATOZ
TECHNIQUES IN GEOPHYSICS
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 5 7.5

TYPE OF COURSE
Specialization, Specific background, Skill development

PREREQUISITES | -Undergraduate knowledge of Physics, Calculus

and Introductory Geology. Knowledge of geodesy
is required but is not compulsory.

LANGUAGE OF INSTRUCTION AND

ASSESSMENT | Creek

AVAILABILITY TO ERASMUS

STUDENTS Yes (in English)

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course aims to familiarize students with applications of satellite geodesy in geophysics
using data from the Global Navigation Satellite System (GNSS) and Satellite Radar
Interferometry, the use and interpretation of satellite data from optical images and thermal
recordings, the analysis, processing, and interpretation of the data using software and
advanced methodologies, as well as the use of Geographic Information Systems and
Machine Learning techniques on topics related to the geophysical environment and natural
disasters.

Upon successful completion of the course, students will be able to:

I To manage and process satellite geodetic data.

Understands the physical principles of the main satellite techniques: GNSS and
Satellite Radar Interferometry.

I Processes satellite geodetic data using modern open-source software.

1 Processes and analyses satellite optical and thermal images with modern open-
source software.

I Manages and processes satellite and ground data through a Geographic Information
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System (GIS).

1 Combine satellite and ground based data for optimal utilization of the results and
their critical evaluation.

I Combines available geodetic data and calculates ground motion and deformation
fields under different geological conditions.

1 Evaluates the results and compares them with studies published in international
scientific journals.

Generic Competences

= =4 =4 -4 -4 4 -5 -4 -

Searching, analyzing, and synthesizing data and information using new technologies.
Adapting to new situations.

Working in an interdisciplinary environment.

Carrying out tasks both individually and in a team.

Understanding specialized topics in geotectonic research.

Using specialized software related to the course's subject matter.

Analyzing multy disciplinary satellite data.

Evaluating and interpreting results.

Making decisions.

(3) COURSE CONTENT

A. Theoretical Training (Lectures/Seminars)

The course presentations cover the development of the following thematic areas:

Introduction: General Principles

9 Principles of satellite geodesy using the Global Navigation Satellite System (GNSS)
and Radar Interferometry.

Global Navigation Satellite System (GNSS)

1 GNSS system architecture: Procedures and methods of measurement. Analysis and
techniques for processing and resolving GNSS data, mathematical models for
position determination.

1 Geodetic reference systems, coordinates transformations and projection systems.

1 Deformation tensor, and its applications in Geophysics and Seismology.

Satellite Radar Interferometry

1 Principles of radar interferometry, electromagnetic radiation, and its physical
concepts.

1 Satellite systems with synthetic aperture radar: Geometrical and technical
characteristics, processing techniques for altimetry measurements and ground
motion using radar signal phase.

Satellite Optical Images

9 Basic principles, processing, and photo interpretation for structural analysis, use of




artificial intelligence and machine learning methods in the processing.
Satellite Thermal Images

9 Basic principles, physical concepts, absolute calibration techniques of thermal
images, algorithms for processing thermal images.

B. Practical and Laboratory Exercises

1 Use of opersource software for processing raw satellite geodetic data.

1 Use of opersaurce software (SNAP) for processing satellite radar images.

1 Use of opersource software (SNAP) for processing satellite thermal images.

9 Cartographic representation of results using egmirce software (Generic
Mapping Tool, GMT) and Geographic Infoation Systems (GIS).

1 Applications and examples of satellite data processing using GIS from Greec
world-wide.

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the
COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -
incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

- In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 3h x 13 weeks
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Practical and

Laboratory Exercises 2hx 13 weeks

Individual training tasks/

preparation of students for 10 h x 13 weeks
evaluation
Total 195 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or

CRITERIA | English (for foreign students or students of Erasmus
Program). The evaluation includes individual essays
during the semester (formative, 50%) and an
examination at the end of the semester (summative)
which includes a written assignment (50%) on a topic
related to the subject of the course

(5) RECOMMENDED READING

-Relevant Bibliography:
e Fotiou A. and Pikridas Ch., 2012. GPS and its Geodetic applications, Ziti Puplications,
479pp, ISBN 978-960-456-346-3 (in Greek).
e Ferreti, A., 2014. Satellite InSAR Data — Reservoir Monitoring from Space, EAGE
publica-tions, 160pp, ISBN 978-90-73834-71-2
e Skianis, G., Nikolakopoulos, K. and Vaiopoulos, D., 2012. Remote Sensing, lon
Puclications, 336pp, ISBN 978-960-508-027-3 (in Greek).
e InSAR Principles: Guidelines for SAR Interferometry Processing and Interpretation
(ESA TM-19)
https://www.esa.int/About_Us/ESA_Publications/InSAR_Principles_Guidelines_for_SAR
_Interferometry_Processing_and_Interpretation_br_ESA_TM-19




COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE
DEPARTMENT | GEOLOGY AND GEOENVIRONMENT
EDUCATION LEVEL | Postgraduate
CODE | ['3-E09 SEMESTER | 2'°
TITAOZ MAGHMATO: | APPLIED SEISMOLOGY
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practice Exercises and Fieldwork 5 7.5

TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES

There are no formal pre-requisites. However, students
are expected to have successfully completed under-
graduate courses in Geology, Physics and Mathematics
(especially Calculus and Linear Algebra) in their
respective school of origin. Knowledge and skills
acquired by successful completion of under-graduate
courses in Seismology and Geophysics are particularly
welcome and will be appreciated.

LANGUAGE OF INSTRUCTION AND
ASSESSMENT

Greek language

AVAILABILITY TO ERASMUS
STUDENTS

Yes (in English)

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course aims to familiarize students with modern methods of seismological research, the
use of software and advanced methodologies for the analysis and processing of

seismological data.

Upon successful completion of the course, the student:

9 Identifies and describes the modern applications for the study of microseismicity.
9 Uses modern applications for the analysis and processing of seismic waveforms.
9 Applies inversion methods and produces one-dimensional and three-dimensional
models of seismic wave propagation velocity using inversion methods.
9 Distinguishes the strengths and weaknesses of different seismological applications
and assesses the limits of the reliability of the generated models.
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T Combines different methods and implements seismological data processing
workflows.
9 Evaluates the results of studies published in international scientific journals.

Generic Competences

Carrying out work at individual and team level

Understanding of specialized seismological research topics

Use of software related to the subject matter of the course

Calculation of seismological parameters with data analysis

Estimation and interpretation of results of modern seismological methods
Comparative and combined application of methodologies

=A =4 =4 -4 —a —a -9

Adaptation to machine learning applications in seismology

(3) COURSE CONTENT

A. Lectures

Introduction to applied seismology
Introduction to modern seismological data sharing and data collection tools, modern
methods of studying microseismicity, applications of seismology for the study of the
Earth's structure, and nuclear test detection.

Seismological data formats
Real-time acquisition and processing of seismological data. Filter theory. Response of
seismological instruments.

Methods for automatic determination of seismic phase arrival times
STA/LTA method, statistical measures of kurtosis and skewness, Akaike’s information
criterion (AIC) in autoregressive (AR) models, cross-correlation function and repeating
earthquakes, template matching method.

Seismic moment tensor
Waveform inversion method for the calculation of the seismic moment tensor. Detection
of seismic signals and determination of focal parameters by machine learning methods.

Machine learning applications in seismology
Detection of seismic signals and determination of focal parameters by machine learning
methods.

Passive seismic travel-time tomography
The forward and inverse problems of seismic tomography, parameterization of
tomographic inversion, synthetic tests, reliability assessment of results, construction of
3D velocity models.

Surface wave tomography
Types and characteristics of Rayleigh and Love surface waves, phase and group velocity,
dispersion effect, methods of measuring phase/group velocities, construction of 1D
models of shear-wave velocities from dispersion curves.

Ambient seismic noise tomography
Waveform stacking, Eikonal tomography (apparent phase velocity), multipathing effects,
Helmholtz tomography (structural velocity), seismic ambient noise tomography, temporal
variation of velocities, examples of applications.

Receiver functions method
Convolution and deconvolution, H-k stacking method (crustal thickness and Vp/Vs ratio),
back-projection of receiver functions at depth, common-convertion-point (CCP)
technique, applications for determining the depth of major discontinuities (Moho




discontinuity, lithosphere-asthenosphere boundary, discontinuities in the mantle
transition zone, discontinuities in subducting plates).
Seismic arrays
Fundamentals and definitions of technical terms, delay-and-summation method,
beamforming, f-k analysis, seismic array response function, vespagrams, earthquake
detection, volcanic and tectonic tremor source detection, nuclear explosion detection.
Applications of seismic anisotropy
Data selection criteria for seismic anisotropy studies, shear-wave splitting (SWS),
methods for measuring SWS parameters, temporal variations of SWS parameters as
precursors of seismic/volcanic events, mantle flow characterization and seismic
anisotropy, applications in hydrocarbon exploration and exploitation.

B. Practice Exercises: Analysis of seismological data with modern software and
interpretation of results.
T Download and processing of seismic waveforms and meta-data with the ObsPy
library (in Python).
9 Configuration, acquisition and processing of seismic waveforms with SeisComP
software (Linux application with virtual machine).

9 Determination of seismic moment tensor with ISOLA software.

9 Detection of seismic signals and location of hypocenters with machine learning
methods (in Python environment).

Seismic tomography with LOTOS software.

9 Surface wave propagation velocity variations with seismic ambient noise cross-

correlation (in Python environment).
1 Detection of correlated tectonic tremor with seismic arrays (in Python
environment).

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises in the
analysis and interpretation of seismological
data.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the
COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -
incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
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resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 3h x 13 weeks

Practical and

. 2 hx 13 weeks
Laboratory Exercises

Individual training tasks/
preparation of students for | 10h x 13 weeks
evaluation

Total 195 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or
CRITERIA | English (for foreign students or students of Erasmus
Programme). The final grade of the course is based on
exams that include an oral presentation and a written
essay on a subject suggested by the instructors in
cooperation with the trainees, and with the following
severity:
9 Oral presentation or paper exam (50% of the final
grade)
9 Practice exercises (50% of the final grade)

(5) RECOMMENDED READING

Suggested Literature:

1

= =

Bormann, P. (Ed.), 2012. New Manual of Seismological Observatory Practice (NMSOP-
2), Potsdam: Deutsches GeoForschungszentrum GFZ; IASPEI.

Dziewonski, A.M., Romanowicz, B.A., 2007. Seismology and the Structure of the Earth,
Treatise on Geophysics. ISBN 978-0-444-51929-0.

Fowler, CMR, 1996. The solid Earth. Cambridge University Press,

Nolet, G., 2008. A breviary of seismic tomography: Imaging the interior of the earth
and sun, A Breviary of Seismic Tomography: Imaging the Interior of the Earth and Sun.
Cambridge University Press. ISBN: 9780511984709

Shearer, P.M., 1999. Introduction to Seismology, Cambridge University Press,
September 1999, pp. 272. ISBN 0521660238.

Stein, S. and M. Wysession, 2003. An Introduction to Seismology, Earthquakes and
Earth Structure, Blackwell Publishing Ltd., Hoboken




COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE
DEPARTMENT | GEOLOGY AND GEOENVIRONMENT
EDUCATION LEVEL | Postgraduate
CODE | [3-E10 SEMESTER | 2%

COMPUTATIONAL METHODS IN GEOPHYSICS &

TITAOZ MAGHMATOZ
SEISMOLOGY
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 5 7.5

TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES

-Postgraduate knowledge of Geophysics, Calculus
and Seismology

LANGUAGE OF INSTRUCTION AND
ASSESSMENT

Greek

AVAILABILITY TO ERASMUS
STUDENTS

Yes (in English)

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course focuses on the study of computational methods applied in geophysics and

Seismology.

Upon successful completion of the course, students will be able to:

= =4 = -8 -8 -8 -9

Apply Fourier analysis in geophysical and seismological timeseries.

Implement linear filters in geophysical data

Apply the least square method in geodata modelling.

Apply Geoelectromagetism and magnetotellurics to monitor Earth’s deep structure
Understand the forward and inverse problem in Geophysics and Seismology

Apply numerical methods to solve diffusion and wave PDEs

Apply numerical methods to simulate seismic wave propagation

Generic Competences

9 Research, analysis and synthesis of data and information, using the necessary

technologies.

1 Design and project management.

Use of Computational methods in Geophysical and seismological research
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Understand Computational methods in Geosciences .
Teamwork.

(3) COURSE CONTENT

A. Theoretical Training (Lectures/Seminars)

The course presentations cover the development of the following thematic areas:

=4 =4 =4 =4 -4 - -8 =9

Principles in the analysis of Geophysical and Seismological data .
Fourier method and applications in Geodata sets .

Linear filters, wavelet transform in Geodata sets .

Matrixes and tensors, Eigenvalues and eigenvectors , linear systems .
Least Square modelling

Forward and inverse problem in Geophysics and Seismology.
Numerical methods to solve diffusion and wave PDEs

Apply numerical methods to simulate seismic wave propagation

B. Practical and Laboratory Exercises

= =4 =4 A -4

B. Aokfpoelg mpafng: AvaAuon YEWQPUOLKWVY KOl CELCUOAOYIKWYV OESOHEVWV ME
oUYXPOVO AOYLOMLKA KOl EPUNVEL ATTOTEAECHATWV.

Fourier method in selected data sets.

Linear filters and wave in geophysical and seismological timeseries.

Eigenvalues and eigenvector calculation

Least Square modelling in selected data sets

Forward and inverse problem in Geophysics and Seismology,

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the
COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -
incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

- In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.




PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 3h x 13 weeks

Practical and

2hx1 k
Laboratory Exercises x 13 weeks

Individual training tasks/
preparation of students for 10 h x 13 weeks
evaluation

Total 195 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or

CRITERIA | English (for foreign students or students of Erasmus
Program). The evaluation includes individual essays
during the semester (formative, 50%) and an
examination at the end of the semester (summative)
which includes an a written assignment (50%) on a
topic related to the subject of the course

(5) RECOMMENDED READING

-Relevant Bibliography:

Aki, K. & Richards, P.G., 2002. Quantitative Seismology, 2nd edition, University
Science Books, Sausalito, CA.

Cerveny, V., 2001. Seismic Ray Theory, Seismic Ray Theory. Cambridge
University Press. ISBN: 9780521366717

Igel, H., 2017. Computational Seismology: A Practical Introduction. Oxford
University Press, ISBN: 9780198717409

https://computational-seismology.github.io/

Ganguli, S.S., Dimri, V.P. 2022. Inversion Theory in Geoscience. In: Daya Sagar,
B.S., Cheng, Q., McKinley, J., Agterberg, F. (eds) Encyclopedia of Mathematical
Geosciences. Encyclopedia of Earth Sciences Series. Springer, Cham.

Menke, W., 2012, Geophysical Data Analysis: Discrete Inverse Theory. MATLAB
Edition, Elsevier. ISBN: 9780123971609,
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https://computational-seismology.github.io/

COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | Postgraduate

CODE | [3-E11 SEMESTER | 2"°
TITAOZ MAGHMATOZ | EARTHQUAKE SOURCE PHYSICS
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6

TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -Postgraduate knowledge of Geophysics and

Seismology

LANGUAGE OF INSTRUCTION AND

AsSESSMENT | Creek

AVAILABILITY TO ERASMUS

sTupenTs | Yes (in English)

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course focuses on the understanding of earthquake source mechanics.

Upon successful completion of the course, students will be able to:

Understand the fracture process in geomaterials.

1
 Analyse laboratory data sets on deformation experiments along with Acoustic

emission records. Is able to recognise precursory patterns of fracture.

I Understand the mechanics of seismic fracture
1

Apply earthquake source mechanics properties to optimaze earthquake early

warning systems

Generic Competences

Research, analysis and synthesis of data and information, using the necessary

technologies.

Use of proper software
Analysis of Seismological data in teamwork.

= =4 =4 =

Decision-making.

Understanding topics on earthquake source physical processes




1  Promotion of free, creative and inductive thinking.

(3) COURSE CONTENT

A. Theoretical Training (Lectures/Seminars)
The course presentations cover the development of the following thematic areas:

9 Principle of Fracture mechanics (Griffith theory, experiments on matterials
strength, the role of fluids)
Friction (theory and experiments, seismological application)
Laboratory study of geomatterials deformation-the Acoustic emission technique-
Precursory patterns of laboratory fracture experiments
Seismic fracture mechanics- Geometrical complexity of seismic fracture
Earthquake mechanics
Seismic cycle , Earthquake precursors
Fractals geometry, Self Organized criticality in earthquake precursory
patterns
1 Earthquake source mechanics applied to early warning systems

= =4 =4 8 -4 -4 -9

B. Practical and Laboratory Exercises

9 Laboratory study of geomatterials deformation-the Acoustic emission technique.
1 Precursory patterns of laboratory fracture experiments.
1 Fractals geometry, Self Organized criticality in earthquake precursory
patterns
1 Earthquake source mechanics applied to early warning systems

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the
COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -
incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

- In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
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resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 3h x 13 weeks

Practical and

Laboratory Exercises 2 hx13 weeks

Individual training tasks/
preparation of students for 10 h x 13 weeks
evaluation

Total 195 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or

CRITERIA | English (for foreign students or students of Erasmus
Program). The evaluation includes individual essays
during the semester (formative, 50%) and an
examination at the end of the semester (summative)
which includes an a written assignment (50%) on a
topic related to the subject of the course

(5) RECOMMENDED READING

-Relevant Bibliography:

Das, S., Boatwright, J., Scholz, C., (ed., )1986. Earthquake Source Mechanics,
American Geophysical Union, Book Series: Geophysical Monograph Series,
ISBN:9780875904054

Udias A, Madariaga R, Buforn E. 2014. Source Mechanisms of Earthquak
Theory and Practic€ambridge University Press.

Kostrov, B.V., Das, S., 1988. Principles of Earthquake Source Mechanics.
Cambridge University Press.

Scholz CH. 2019. The Mechanics of Earthquakes and Faultidgd ed.
Cambridge University Press.

Lay, T., Wallace, T., 1995. Modern Global Seismology, Academic Press, p. 521.
eBook ISBN: 9780080536712




COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE
DEPARTMENT | GEOLOGY AND GEOENVIRONMENT
EDUCATION LEVEL | Postgraduate
CODE | [3-E12 SEMESTER | 2"°

LITHOSPHERIC FLUIDS - VOLCANIC AND INDUCED

TITAOZ MAGHMATOZ2
SEISMICITY
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practice Exercises and Fieldwork 5 7.5

TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES

There are no formal pre-requisites. However, students
are expected to have successfully completed under-
graduate courses in Physics and Mathematics
(especially Calculus and Linear Algebra) in their
respective school of origin. Knowledge and skills
acquired by successful completion of under-graduate
courses in Geophysics, Geology and Structural Geology
are particularly welcome and will be appreciated.

LANGUAGE OF INSTRUCTION AND
ASSESSMENT

Greek language

AVAILABILITY TO ERASMUS
STUDENTS

Yes (in English)

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

Elasticity, earthquakes and microseismic monitoring. Linear elasticity and seismic waves.
Fundamental principles of poroelasticity. Linear stress-strain relationships in poroelastic
media. Deformation in microcracks and fluid-saturated cracks. Fluid flow and dynamic
poroelasticity. Nonlinear effects of poroelastic deformations. Dependence of stresses on
elastic properties, nonlinear nature of the Biot-Willis coefficient. Poroelastic stress coupling
magnitude, effective stress coefficients, and stress dependence on the permeability of the
propagation medium. Fluids and induced seismicity. Seismicity and linear pore pressure
diffusion. Seismicity during fluid injection. Excited seismicity fronts. Seismicity fronts and
poroelastic coupling. Seismicity in heterogeneous media. Seismicity in the broader area of
large dams. Seismicity during fluid ejection. Fluids and volcanic seismicity. Spatiotemporal
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patterns of seismicity in volcanic environments. Spectral analysis of seismic signals from
tectonic and volcanic environments. Categorization of volcanic seismic signals based on
waveforms and frequency content. Differentiation between open-closed volcanic systems.
Stress field changes in volcanic environments. Mechanisms of genesis in volcanic
environments. Basic principles of seismic tomography. Applications of passive seismic
tomography in volcanic environments. Time-varying (4D) seismic tomography in volcanic
environments. Early warning systems and possibilities for their integration into an
operational context.

Upon successful completion of the course, the student should be able to:

e Separation of tectonic, volcano-tectonic earthquakes and volcanic noise signals,
correlation of seismicity induced by the effect of fluids on the propagation medium.

e |dentification of the temporal evolution of seismic recordings during the stages before the
volcanic eruption

e |dentification of signals of the eruption and its accompanying phenomena (e.g. lahars,
pyroclastic flows) as well as induced signals from the effect of fluids on the propagation
medium.

e Study of the structure of seismic velocities in volcanic environments. Evaluation of study
results published in international scientific journals).

Generic Competences

0 Measurement, research, analysis and synthesis of data and information, using
the necessary technologies.

Advancement of free, creative and inductive thinking.
Critical thinking and constructive self-appraisal
Adaptation to new conditions and situations.
Self-contained (individual) work

Teamwork

Trans-disciplinary scientific work

Respect for the natural environment

Project design and management

O O O OO0 o o o o

Decision making

(3) COURSE CONTENT

A. Lectures
A. Theoretical background of Lithospheric fluids - Volcanic and Induced Seismicity (lectures).

0 Role and contribution of Geophysics and Seismology in studying the
lithosphere and the Earth's interior.

0 Structure, composition and function of the Earth's interior: Creation and
differentiation of the Earth; form, internal structure and composition;
distribution of pressure, temperature, density, mechanical properties and
electrical properties; structure of the Core, Mantle and Solid Crust.

0 Fundamental principles of poroelasticity. Study of seismic activity during fluid
ejection. Excited seismicity fronts, as well as seismicity fronts and poroelastic
coupling.

0 Nonlinear effects of poroelastic deformations.




B.

Typical seismic signals in volcanic eruptions. Study of the form of seismic
recordings and their frequency content (spectrum-spectrogram) in volcanic
environments, separation into main signal categories (tectonic-volcanic
earthquakes, volcanic noise) and subcategories based on the stage of
evolution of the volcano's paroxysmal phase (VT-A, VT-B, hybrid earthquakes,
tornillos) and the accompanying phenomena of a volcanic eruption
(Mudflows-lahars, pyroclastic flows, landslides).

Seismic anisotropy in volcanic environments. Study of seismic anisotropy and
temporal changes of transverse wave splitting parameters in different
volcanic environments (open-closed systems).

Applications of passive seismic tomography: retrieval and selection of seismic
data for tomography, grid development methods (cells-nodes), space wave
seismic tomography (local, regional, and teleseismic epicenter distances),
applications of seismic tomography in volcanic environments, and 4-D seismic
tomography.

Methods of forecasting and managing volcanic crises. Models for forecasting
volcanic eruptions, applications in different volcanic environments
(convergence-divergence of lithospheric plates, hot spots), early warning
systems and possibilities of their integration into an operational framework.

Practical Training: Familiarization with geophysical equipment; field

measurements; data analysis and interpretation with specialized/dedicated
software; compilation of technical reports.

o

Mapping of geological and seismic data in modern digital cartography
software

Analysis of seismic data with modern software and interpretation of results.
Identification of precursors, volcanic eruptions, signals based on their
frequency content and the depth of the events.

Identification of Deep Long Period Earthquakes (DLP) and their correlation
with Pit-Pit Magmatic Explosions

Estimation of the spatio-temporal (4-D) variation of space wave velocities (P,S) and the ratio Vp/Vs
of volcanic centers during a volcanic crisis and interpretation of the mechanisms that lead to it

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lecturing.

2. Face-to-face practical training in the analysis
and interpretation of geophysical data.

3. Utilization of the e-class facility of the NKUA
(blogging and discussion functions) for additional
dissemination of information, distribution of
educational material, answering of questions etc.

USE OF INFORMATION AND | 0 In Lecturing: PowerPoint presentations available

COMMUNICATION TECHNOLOGY through the course’s web site in the e-class facility

of the NKUA; they incorporate educational videos
with relevant to the lectures.

0 In Practical Training:

0 Instructional part: PowerPoint presentations
available through the course’s web site in the e-
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class facility of the NKUA; they incorporate
educational videos with relevant content.

0 Executional part: Specialized educational or/and

professional software. The educational software is
available through the course’s web site. The
professional software resides in dedicated
computers of the Section of Geophysics -
Geothermy, or the Computing Centre of the
NKUA.

0 In the Communication with Students: Personal

interfacing and utilization of the communication
and blogging functions of the e-class facility (24/7
availability).

PLANNED LEARNING ACTIVITIES

Activity Semester Workload

Lectures 3h x 13 weeks

Practical and

Laboratory Exercises 2hx13 weeks

Individual training tasks/

preparation of students for 10h x 13 weeks
evaluation
Total 195 hours

ASSESSMENT METHODS AND
CRITERIA

Examinations are conducted in Greek. Foreign
students, or students from European Union countries
(Erasmus Programme), can be examined in English.
The final grade is formed through a series of tests that
include:

Reports prepared and submitted as part of the
practical exercise program. The mean of the grades of
all reports amounts to 50% of the final grade.

Written examination on the theoretical concepts of
GAG. This takes place at the end of the 1* semester
(main examination), or/and in the month of
September (auxiliary examination). The written
examination amounts to 50% of the final grade.

(5) RECOMMENDED READING




Suggested Literature:

Suggested Literature:

I Lay, T.and T. Wallace (1995). Modern Global Seismology. Academic Press.

9 Shearer, P.M. (2009). Introduction to Seismology (2nd ed.). Cambridge: Cambridge
University Press.

1 Zobin, V.M. (2003), Introduction to Volcanic Seismology. Amsterdam: Elsevier Science.

9 Shapiro SA. Fluidinduced Seismicitgambridge University Press; 2015.

Optional literature for further study: All books are accessible in the Library of the School of

Sciences, or available in electronic form:

e Fowler, C.M.R., 2005. The Solid Earth: An introduction to Global Geophysics, Cambridge
University Press.

e Poirier J.-P., 2000. Introduction to the Physics of the Earth’s Interior, Cambridge
University Press.

e Stacey, F.M. and Davies, P.M., 2008, Physics of the Earth, 4th edition, Cambridge
University Press

SPECIALIZATION:
ENVIRONMENTAL MONITORING
AND SUSTAINABILITY
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COURSE UNITS: 1st Semester




MNapaptnuo A9

Course Units Outlines

COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE
DEPARTMENT | GEOLOGY AND GEOENVIRONMENT
EDUCATION LEVEL | 7™
CODE | [KM-Y01 | SEMESTER | 1*

TITAOZ MAOGHMATOZ

Geographic Information Systems for

Environmental Applications

TEACHING ACTIVITIES

HOURS/WEEK

ECTS

Lectures, Practical and Laboratory Exercises, Field Exercise

TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES

LANGUAGE OF INSTRUCTION AND

Greek language

ASSESSMENT
AVAILABILITY TO ERASMUS Yes (in English)
STUDENTS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL531/
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The aim of the course is to understand the basic principles of Geographic Information
Systems and the processing of geographic data as essential tools for studies in the field of
geosciences. Students will become familiar with Geographic Information Systems both at a
theoretical and practical level, using appropriate software.

On successful completion of the course the student will be able to:

1
Information Systems.
1
vector and simulation data).
1
9 combine different types of data to create thematic maps.
1
9 apply analysis methods in geosciences
1

erosion)

define and formulate the basic principles, methods and applications of Geographic
understand the different types of data in a Geographic Information System (mosaic,
apply methods of numerical and statistical analysis of geographic data.

describe the different methods of simulation and modeling of geographic data.

Understand the modeling processes of different risks (erosion, flood risk, coastal

Generic Competences

9 Research, analysis and synthesis of data and information, using the necessary
technologies.

Promotion of free, creative and inductive thinking.

I Independent work.

I Teamwork.

9 Respect for the natural environment.
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9 Design and project management.

9 Decision-making.

(3) COURSE CONTENT

A. Lectures

The lectures of the course include the following topics:

=A =4 =4 =8 =4 =4 =9

General Characteristics of Geographic Information Systems

Data input

Data Analysis

Coordinate Systems

Trivariate Parameters

Applications of Numerical and Statistical Analysis

Theoretical Background of Natural Hazards (Erosion, Flood Hazard, Coastal Erosion)

B. Practical and Laboratory Exercises

Laboratory exercises include hands-on practice with ArcGIS Pro software:

S I R I

Introduction to ArcGIS Pro

How GIS works

Georeferencing

Digitization

Management of Geographic and descriptive information
Import of vector and raster data

Data analysis

Thematic cartography and map composition
Digital terrain models

GIS applications in Geosciences

Erosion modeling

Flood risk modeling

Coastal erosion modeling

(4)

LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.
2. Face-to-face practical exercises using ArcGIS
Pro

USE OF INFORMATION AND | In Teaching: Presentations with multimedia content

COMMUNICATION TECHNOLOGY (images, animation, video)

In Practice Exercises: Use of ArcGIS Pro software.
Multimedia material with instructions for
laboratory exercises, available through the eclass.

- In Communication with students: use of
communication facilities of the e-class for
communication, distribution of materials, resolving
questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 2h x 13 weeks
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Course Units Outlines

Practical and

Laboratory Exercises 2hx 13 weeks

Preparation of students for

. . 7.5 x 13 weeks
final assignment

Total 150 hours

ASSESSMENT METHODS AND
CRITERIA

The evaluation process is conducted in Greek or
English (for foreign students or students of Erasmus
Programme). The exam for the course is based on a
semester-long written assignment that includes an oral
presentation on a topic suggested by the instructors.
The final grade is derived from:
I Performance during lectures-exercises (50% of
final grade)
9 End-of-semester assignment (50% of final
grade)

(5) RECOMMENDED READING

Suggested bibliography

9 Evelpidou, N., Tzouxanioti, M., Karkani, A., 2023. Geographic Information Systems
from theory to practice: using ArcGIS Pro. KALLIPOS Open Academic Editions
https://dx.doi.org/10.57713/kallipos-367

9 Evelpidou N., Tzouxanioti M., Karkani A., 2022. Geographic Information Systems.
Tziola Publications, Athens, p. 504 ISBN: 978-960-418-947-2
https://www.tziola.gr/book/georgafika-systimata-pliroforion/

9 Evelpidou, N.,
[Undergraduate

& Antoniou, V.
textbook].
https://dx.doi.org/10.57713/kallipos-942

Information
Academic

(2015).
Kallipos,

Geographic
Open

Systems
Editions.

9 Koutsopoulos K., Evelpidou N., Vassilopoulos A., 2006. Geographic Information
Systems — Use of Maplnfo Professional. Edition: Papasotiriou, p. 273.

9 Vaiopoulos, D., Vassilopoulos, A., Evelpidou, N., 2002. G.I.S. from theory to practice.
Edition: Symmetria, 470 pages.

-Related scientific journals:
9 GIS and Remote Sensing Journal
9 Journal of Geographic Information System
9 Transactions in GIS
9 International Journal of Advanced Remote Sensing and GIS
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE
DEPARTMENT | GEOLOGY AND GEOENVIRONMENT
EDUCATION LEVEL | 7™
CODE | [KM-Y02 SEMESTER | 1%
Methods of Applied Research in Geosciences
TITAOZ MAGHMATOZ
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6

TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES

LANGUAGE OF INSTRUCTION AND
ASSESSMENT

Greek language

AVAILABILITY TO ERASMUS
STUDENTS

Yes (in English)

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

https://eclass.uoa.gr/courses/GEOL458/

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course focuses on general and specific knowledge of statistical analysis, sampling of
geoenvironmental data, and laboratory instrument operation.

On successful completion of the course the student will be able to:

I Apply specialized software for the analysis of geoenvironmental data (R-

project/Python programing language, statistical software, 2D and 3D graphs)

i Obtain skills in the use of appropriate laboratory techniques for treatment and

preparation of samples.

9 Process, analyse and display geoenvironmental data from international databases.
9 Improve abilities in laboratory processes and safety procedures.

Generic Competences

I Research, analysis and synthesis of data and information, using the necessary

technologies.

Independent work.
Teamwork.

Decision-making.

=A =4 =4 =4 =4 4 A

Design and project management.

Work in an interdisciplinary environment.

Promotion of free, creative and inductive thinking.
Respect for the natural environment.
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MNapaptnuo A9 Course Units Outlines

(3) COURSE CONTENT

A. Lectures
The lectures of the course include the following topics:

9 Simple linear model, multivariate analysis, time series analysis (homogeneity tests,
filling gaps in time series, trends, smoothing, periodicities), spatial and temporal
analysis of climatic data, applications using programming language (R-
project/Python).

Functions and applications of laboratory instruments, laboratory techniques for
treatment and preparation of samples, optical and scanning electron microscope
techniques.

B. Practical and Laboratory Exercises

Analysis of errors

Frequency distribution of climatic parameters
Correlation analysis — homogeneity tests
Multiple regression model

Fourier analysis

=A =4 4 -4 9

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY | 1. Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas, blogging
etc.) for dissemination of additional information,
distribution of material, problem and question solving
etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the

COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -
incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

- In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 2h x 13 weeks

Practical and

. 2hx1 k
Laboratory Exercises x 13 weeks

Individual training tasks/

. 7.5 h x 13 weeks
preparation of students for
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evaluation

Total

150 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or
CRITERIA | English (for foreign students or students of Erasmus

Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an
91 oral presentation (20%) and a
9 written assignment (50%) on a topic related to
the subject of the course

(5) RECOMMENDED READING

-Suggested Literature:
9 Teacher notes
9 Electronic sources from teachers

-Related scientific journals:
I Nature Geoscience
9 Nature Climate Change
I Atmospheric Chemistry and Physics
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MNapaptnuo A9 Course Units Outlines

COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | 7™

CODE | NnB-Yo3 SEMESTER | 17
TITAOZ MAOGHMATOZ | SAMPLING AND ANALYSIS TECHNIQUES
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND
Greek language

ASSESSMENT
AVAILABILITY TO ERASMUS Yes (in English)
STUDENTS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL695/
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course provides specialized knowledge on cutting-edge methodologies used in the
sampling and analysis of geochemical media, as well as the final presentation of data in
geochemical maps.

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

1. Apply appropriate sampling methods, chemical analysis, and geochemical data
processing techniques to map the geochemical landscape of areas of interest.

2. Select suitable analytical methods and techniques for studying the composition of
geo-materials (e.g., rocks, natural waters, sediments, soils, suspended particles,
etc.).

3. Assess the key factors that define the geochemical background of areas of interest
and distinguish between significant and non-significant geochemical anomalies.

4. Implement appropriate methodologies for the quality control of geochemical
analyses.

5. Take responsibility for and strategically plan geochemical surveys for environmental
investigations or mineral exploration.

Generic Competences

9 Research, analysis and synthesis of data and information, using the necessary
technologies.

Design and project management.
Independent work.
Teamwork.

=A =4 =4 =

Work in an interdisciplinary environment.
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Decision-making.
Promotion of free, creative and inductive thinking.
Respect for the natural environment.

(3) COURSE CONTENT

A. Theoretical Training (Lectures)

The course presentations cover the following topics:

1 Methodologies for field sampling of environmental samples.

1 Methods of geochemical prospecting.

1 Fundamental principles for identifying and characterizing geochemical anomalies
(due to mineralization or pollution).

1 Sampling for determining geochemical background and geochemical mapping.

1 Methods of chemical analysis for bulk sample composition and point analysis of
solid samples. Principles of instrumental analytical techniques.

1 Methods for quality control of environmental measurement results.

B. Practical Exercises and Laboratory Work

1

Practical exercises on quality control and statistical processing of geochemical

survey results using computers.

9 Spatial processing of geochemical data using GIS.
C. Field Exercises

9 Practice in field sampling and in-situ analysis according to international

standard methods.

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY

1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND

COMMUNICATION TECHNOLOGY

In Teaching: PowerPoint presentations (posted on the

In

course webpage in the e-class of NKUA -
incorporate educational video clips of lecture-
related content).

Practice Exercises: Specialized software for
statistical analysis of geochemical data, GIS
software for geochemical mapping.

Communication with students: In addition to
personal contact, use the communication tools of
the e-class (24/7 availability) for communication,
distribution of teaching materials, resolving
questions, etc.

PLANNED LEARNING ACTIVITIES

Activity Semester Workload
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2h x 13 weeks
Lectures

Practical and 2h x 13 weeks
Laboratory Exercises

Field Exercises 1h x 13 weeks
Individual training tasks/ 6.5 h x 13 weeks
preparation of students for
evaluation
Total 150 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or

CRITERIA | English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an oral presentation (20%) and a
written assignment (50%) on a topic related to the
subject of the course

(5) RECOMMENDED READING

Textbooks:

International Union of Geological Sciences Manual of Standard Methods for Establishing
the Global Geochemical Reference Network. Demetriades, A., Johnson, C.C., Smith, D.B.,
Ladenberger, A., Adanez Sanjuan, P., Argyraki, A., Stouraiti, C., Caritat, P. de, Knights, K.V.,
Prieto Rincon, G. & Simubali, G.N. (Editors), 2022. IUGS Commission on Global
Geochemical Baselines, Athens, Hellenic Republic, Special Publication, 2, 515 pp., 375
figures, 35 Tables, 5 Annexes, and 1 Appendix

Modern Analytical Geochemistry: An Introduction to Quantitative Chemical Analysis
Techniques for Earth, Environmental and Materials Scientists 1st Edition
Robin Gill Routledge Published May 28, 1997 Textbook - 342 Pages ISBN 9780582099449

Handbook of Exploration and Environmental Geochemistry. Geochemical Anomaly and
Mineral Prospectivity Mapping in GIS. Edited by Emmanuel John M. Carranza. Volume 11,
Pages IlI-VIII, 3-351 (2009) ISBN: 978-0-444-51325-0 ISSN: 1874-2734

Copyright © 2018 Elsevier B.V. All rights reserved

Journals:
7. Geostandards and Geoanalytical Reseav¢itey
8. Analyst Royal Society of Chemistry
9. Journal of Radioanalytical and Nuclear Chemispyinger
10. Journal of Geoamical ExploratioyElsevier
11. Applied Geochemistrglsevier
Geochemistry: Exploration Environment Ana)y&®science World
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE
DEPARTMENT | GEOLOGY AND GEOENVIRONMENT
EDUCATION LEVEL 7TH
CODE | NNB-Y04 SEMESTER | 1%
COURSE TITLE | ENVIRONMENTAL POLLUTION
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6

TYPE OF COURSE | General Background, Specialization of General

Knowledge, Skill Development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND
Greek language

ASSESSMENT
AVAILABILITY TO ERASMUS Yes (in English)
STUDENTS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL689/
MAGHMATOS (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course focuses on pollution of the geoenvironment (soil — water — atmosphere)
targeting to the scientific understanding of the complex interaction of anthropogenic
activities and natural environment of our planet. Special emphasis is given to the main
processes that control the transport and fate of pollutants in the surface environment,
while the multidisciplinary approach is highlighted that is necessary for the holistic
comprehension of phenomena that are related to environmental pollution. The course
includes case studies with environmental data from various regions in Greece aiming to the
development of critical thinking of students and the scientifically-based approach of
modern environmental problems.

At the end of the course, the student should be able to:

1 Apply appropriate methods with the aim to determine the natural and
anthropogenic sources of chemical elements enrichment in environmental samples.

 Treat and evaluate environmental data for the assessment of environmental
pollution.

' Combine mineralogy and geochemistry knowledge for the integrated understanding
and assessment of mobility and environmental availability of chemical elements in
the surficial environment.
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9 Apply appropriate methodology for the quantification of risk that arises from the
occurrence of pollutants in environmental samples.

I To process geochemical samples in the laboratory aiming to their environmental
characterization and the assessment of environmental availability of potentially
toxic elements.

Generic Competences

9 Research, analysis and synthesis of data and information, using the necessary
technologies.

Advancement of free, creative and inductive thinking.
Individual work

Teamwork

Respect for the natural environment

Project design and management

=A =4 =4 =4 =4 4

Decision making

(3) COURSE CONTENT

A. Lectures:

The course lectures include the presentation of the following thematic topics:

Introduction to fundamental concepts related to environmental pollution
Occurrence of pollutants in the soil — water air system.

Natural and anthropogenic sources of enrichment

Geochemical forms of elements in solid phases

Mechanisms of dispersion of pollution

Mobility and environmental availability of trace elements in the surficial
environment

Analytical methods of determination of elemental environmental availability
Urban geochemistry

Environmental pollution by Cr(VI)

Applications of isotope geochemistry to the assessment of environmental pollution
Pollution of water systems

Methodology of risk assessment according to the U.S.EPA model

= =4 =4 =4 =4 =

= =4 =4 =4 =4 =9

Furthermore, case studies of environmental pollution from various regions in Greece are
presented.

B. Problem sets and laboratory exercises

Part A': Essays concerning treatment of environmental data for assessment of
environmental pollution. Hands-on exercises of evaluation of pollutants mobility in soil and
water systems.

Part B': Student Practice in the Lab of Economic Geology & Geochemistry: Laboratory
processing of geochemical samples, dissolution with weak chemical reagents, chemical
measurements of trace elements by atomic absorption spectroscopy.

C. Field Exercises
Field visits in areas of environmental pollution interest.
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(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY

1.Face-to-face lectures.
2. Face-to-face practical exercises. Processing
of environmental data with appropriate
software.
3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

6. Analytical work at the facilities of the
Laboratory of Economic Geology and
Geochemistry.

USE OF INFORMATION AND
COMMUNICATION TECHNOLOGY

In Teaching: PowerPoint presentations (posted on the
course webpage in the e-class of NKUA

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class

In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES

Activity Semester Workload
2h x 13 weeks
Lectures
Practical and 2h x 13 weeks

Laboratory Exercises

1 h x13 weeks
Field Exercises

Individual training tasks/

preparation of students for 6.5 h x 13 weeks
evaluation
Total 150 hours

ASSESSMENT METHODS AND
CRITERIA

The evaluation process is conducted in Greek or
English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an oral presentation (20%) and a
written assignment (50%) on a topic related to the
subject of the course

(5) RECOMMENDED READING
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- Suggested literature:
Brian J. Alloway (2013). Heavy metals in soils: Trace metals and metalloids in soil and their
bioavailability. Third Edition, Springer.
Mark L. Brusseau, lan L. Pepper, Charles P. Gerba (2019). Environmental and Pollution
Science, 3™ Edition, Elsevier.

- Relative scientific journals:
Applied Geochemistry, Elsevier
Journal of Exploration Geochemistry, Elsevier
Science of the Total Environment, Elsevier
Environmental Pollution, Elsevier

COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | 7™

CODE | MINB-Y05 SEMESTER | 1%
MINERAL RESOURCES AND SUSTAINABLE
TITAOZ MAGHMATOZ
DEVELOPMENT
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6

TYPE OF COURSE | General Background, Specialization of General
Knowledge, Skill Development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND
Greek language

ASSESSMENT
AVAILABILITY TO ERASMUS Yes (in English)
STUDENTS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL690/
MAGHMATOS (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

This course aims to highlight, and teach the students, recent interdisciplinary concepts for
sustainably exploiting mineral resources. Emphasis is given to: (i) the basic principles of
mineral deposit genesis and exploration on land and the modern seafloor; (ii) the
geoenvironmental models of mineral deposits that integrate all the data from a mining
project, from exploration to post-mining; (iii) the institutional, technological and
socioeconomic framework, of mineral exploration, mining and environmental protection, in
the European Union, and Greece, and, (iv) principles of educating the future “resource
geologist”, and, (v) societal issues related to exploration operations, mine opening and
closure, site rehabilitation, impact mitigation and long-term monitoring. Emphasis is given
to strategic and critical metals, rare earth elements and their role in the energy transition
era. Case studies from various regions in Greece are presented. Laboratory work introduces
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ore study in reflected light microscopy, and applications to ore genesis, geoenviromental
models and metal beneficiation and extraction. Also, exercises on evaluation of mining
investmments are going to be studied.

On successful completion of this module, the student will have:

1  Advanced modern scientific knowledge and research methodologies, involving a critical
understanding of theories and principles, as the basis for original thinking and/or
research.

9 Advanced skills, demonstrating mastery and innovation, required to solve complex, and
integrate knowledge from different fields.

9 The ability to efficiently and clearly communicate advanced and highly specialized
knowledge and concepts, and review and develop performance of self and others.

Outline of fields of study:

1. Future global mineral resources (ores, industrial minerals, building stones and
aggregates) and sustainable development.

2. Critical metals in strategic energy technologies.

3. Formation and exploration for mining resources from the deep seafloor.

4. Introduction to geoenvironmental models of mineral deposits and the “Life Cycle
Assessment (LCA)” approach.

5. The institutional, technological and socioeconomic framework, of mineral exploration,
mining and environmental protection, in the European Union, and Greece.

Generic Competences

9 Research, analysis and synthesis of data and information, using the necessary
technologies.

Design and project management.

Independent work.

Teamwork.

Work in an interdisciplinary environment.
Decision-making.

Promotion of free, creative and inductive thinking.

=A =4 =4 =4 -4 4 =9

Respect for the natural environment.

(3) COURSE CONTENT

A. Lectures

1 An interdisciplinary approach to the environmental geology and geochemistry of
mineral deposits—Geoenvironmental models of mineral deposit—Mobility,
bioavilability, and human toxicity of metals.

1 Environment friendly sourcing of Critical Metals in the EU and basic principles of
exploration on land and the seafloor.

Mineral Exploration: Geological and geographical factors affecting deposit
prospectivity, Exploration techniques, process, and budget, Discovery strategy and
success, Methods of economic assessment of mineral resources, Future for
discovery.

9 Mineral resources in the EU—Raw materials initiative, Critical metals,
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Course Units Outlines

EuroGeoSurveys-The Geological Surveys of Europe (EGS), Sustainable Mining,
Horizon 2020, Blue Mining: breakthrough solutions for sustainable deep sea mining,
X-MINE Project {Real-time mineral X-Ray analysis for efficient and sustainable

mining}.

9 Institutional and legal framework for mineral resources in Greece—Mineral wealth
of Greece, National policy for mineral resources, Greek mining code.

B. Laboratories

Identify ore minerals and interpret ore textures and alteration assemblages under a
microscope in reflected and transmitted light. Applications to ore genesis, geoenviromental
models and metal beneficiation and extraction. Exercises on evaluation of mining

investments.

C. Field Exercises

Visits in areas of mineral resources interest

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS

METHODS

MODE OF DELIVERY

1.Face-to-face lectures.

2. Laboratory work introduces ore study in
reflected light microscopy.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc.

USE OF INFORMATION AND
COMMUNICATION TECHNOLOGY

I TEACHING: Presentations ppt of the course
lectures as well as relative bibliographic
material are found in

9 COMMUNICATION WITH STUDENTS: The e-
school platform gives opportunity of direct
communication with the students, submission
of coursework and exercises, etc the website
of the course at the e-school platform

PLANNED LEARNING ACTIVITIES

Activity Semester Workload
Lectures 2h x 13 weeks

2hx1 k
Practical and x 13 weeks

Laboratory Exercises 1h x 13 weeks

Field Exercises

Individual training tasks/

preparation of students for 6.5 h x 13 weeks
evaluation
Total 150 hours

ASSESSMENT METHODS AND
CRITERIA

The evaluation process is conducted in Greek or
English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
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which includes an oral presentation (20%) and a
written assignment (50%) on a topic related to the
subject of the course

(5) RECOMMENDED READING

- Relevant bibliography:

1. Revuelta, M.B., 2017. Mineral Resources: From Exploration to Sustainability Assessment.
Springer.

2. Plumlee, G.S., 1999, The environmental geology of mineral deposits, in Plumlee, G.S.,
and Logsdon, M.J., eds., The Environmental Geochemistry of Mineral Deposits-Part A,
Processes, methods, and health issues: Society of Economic Geologists-Reviews in
Economic Geology, Volume 6A.

- Relevant scientific journals:
12. Economic Geology, Elsevier
13. Mineralium Deposita, Springer
14. Journal of Geochemical Exploration, Elsevier
15. Ore Geology Reviews, Elsevier
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | Master of Science

CODE | NBB-Y06 SEMESTER | 2™

APPLIED GEOPHYSICS IN NATURAL RESOURCES

TITAOZ MAGHMATOZ
AND GEO-ENVIRONMENTAL RESEARCH
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practice Exercises and Fieldwork 4 6
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND

ASSESSMENT Greek language

AVAILABILITY TO ERASMUS

sTupents | & (in English)

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL703/
MAGHMATOS (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

On successful completion of the course the student will be able to:

9 Reproduce the necessary knowledge and skills for the connection of geophysics-
natural resources-engineering structures-geoenvironment.

9 Distinguish the basic geophysical terminology of investigating natural resources -
geotechnical and geoenvironmental issues.

9 Summarize the basic geophysical instrumentation and field measurement
techniques

9 Discriminate the physical parameters and techniques for their application on
geoenvironmental issues.

I Combine geophysical, geological/lithological and geotechnical data.

9 Adjust the procedure of planning — execution — processing — presentation of a geo-
environmental research, according to international standards.

9 Evaluate and justify the results.

Generic Competences

9 Ability to work in an interdisciplinary context.
9 Ability to apply knowledge in practical situations.

9 Ability to search for, process and analyze information with the use of necessary
technologies.

9 Information and Communication Technology (ICT) skills.
9 Decision making.

(3) COURSE CONTENT
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3%° SEMESTER Mineral Resources — Petrology and Environmental Management

A. Lectures
The lectures on the course include the following topics:

9 Gravity/Magnetic methods: Highlighting subsurface structure and background
mapping, with the geophysics-natural resources-geoenvironment interface.

9 Resistivity methods: Electrical resistivity tomography, mapping fault zones and
bedrock, mapping polluted areas and industrial pollution, determination of water-
saturated zones, landslides, locating fractures and caves, investigation and evaluation
of aquifer zones, mapping of industrial pollution, subsurface water flow adumbration.
Applications and examples.

I Electromagnetic methods: Frequency methods, time-domain methods. Ground
Penetrating Radar. Detection of buried objects, fractures, bedrock identification,
mapping polluted areas, archaeology etc. Applications and examples.

I Seismic methods: Seismic tomography, mapping fault zones and bedrock, correlation
of seismic velocities-elastic constants-density and geotechnical indices in geotechnical
research, geotechnical soil characterization. Seismic method in boreholes: Techniques,
application and examples in engineering. Applications and examples.

I Geophysical tests in boreholes: Cross-hole, up-hole, down-hole, cross-hole & electrical
resistivity tomography tests. Application and examples.

 Well logging. Near surface methodologies, acquisition techniques, processing,
evaluation and interpretation. Application and examples.

9 Satellite and airborne techniques for the study and monitoring of geological and geo-
environmental issues (soil mapping/processing/imaging). Applications to management
and time-lapse monitoring issues.

B. Practice Exercises

e Processing and interpretation of geophysical data using specialist software.
e Combined evaluation with geological data and preparation of scientific papers and
technical reports.

C. Fieldwork
9 Familiarity with portable scientific geophysical equipment.
1 Field measurements at selected sites of geological interest.

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the

COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -
incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.
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In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 2h x 13 weeks

Practical and

2hx 13 k
Laboratory Exercises X 13 Weeks

Fieldwork 1h x 13 weeks
Individual training tasks/
preparation of students for 6.5 h x 13 weeks
evaluation
Total 150 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or

CRITERIA | English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an oral presentation (20%) and a
written assignment (50%) on a topic related to the
subject of the course

(5) RECOMMENDED READING

Tselentis, G.-A. & Paraskeuopoulos P., Applied Geophysics.

Everett, M.K., 2013. Near-surface Applied Geophysics, Cambridge University Press.

Milsom J. & Eriksen A., 2011. Field Geophysics, Vol. 36, Wiley - John Wiley & Sons, 287p.
ISBN: 978-0-470-74984-5.

Reynolds, J, M., 2011. An Introduction to Applied and Environmental Geophysics, 2nd
Edition, ISBN: 978-0-471-48535-3.

Telford, W.M., Geldart, L.P. and Sheriff, 1990, R.E., Applied Geophysics, 2nd Edition,
Cambridge University Press.

Near-Surface geophysics, Online ISSN: 1873-0604, Print ISSN: 1569-4445, EAGE.

Journal of Environmental & Engineering Geophysics, Online ISSN: 1943-2658, Print ISSN:
1083-1363, EEGS.

Journal of Geophysics and Engineering, Online ISSN: 1742-2140, Print ISSN: 1742-2132,
Oxford Academic.

Journal of Applied Geophysics, Online ISSN: 1879-1859, Print ISSN: 0926-9851, Elsevier.
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3%° SEMESTER Mineral Resources — Petrology and Environmental Management

COURSE OUTLINE

(1) GENERAL

2XOAH | SCIENCES

TMHMA | GEOLOGY AND GEOENGEOENVIRONMENT

EMINEAO ZNOYAQN | Postgraduate

KQAIKOZ MAGHMATOZ | NNB-Y07 EZAMHNO 3MOYAQN | 2™

CONTINUOUS MONITORING OF ENVIRONMENTAL

TITAOZ MAGHMATO2 | \ e AMETERS USING REMOTE SENSING METHODS
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L " ,: N hu N % Specialization of General Knowledge, Skill Development
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TO MAGHMA MNPOZMEPETAI ZE YES in Enelish
@OITHTEZ ERASMUS g
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL697/
MAGHMATOX (URL)
(2) LEARNING OUTCOMES
Ma6notakd AnoteAécpata
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Remote Sensing definitions and principles. Electromagnetic spectrum. Resolution types.
Preprocessing, Types of corrections, Digital processing techniques, histograms and image
enhancement. Spectral analysis. Properties of spectral channels. Operations between
channels. Multitemporal monitoring. Image search in international repositories and
services. Approaches & methods for classifying Remote Sensing data. Photointerpretation.
At the end of the course, the student should be able to:

1 Select the appropriate satellite data necessary for the type of research being

conducted and acquire them (free or by purchase).
 Import remote sensing data into GIS software and apply image enhancement
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processes.
1 Classify satellite images and produce thematic maps.
9 Interpret satellite data
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9 Research, analysis and synthesis of data and information, using the necessary technologies.
9 Self-contained (individual) work

I Teamwork

9 Respect for the natural environment

9 Decision making

(3) COURSE CONTENT

A. Lectures:
The course lectures include the presentation of the following thematic topics:
1. Introduction to Remote Sensing
2. Visualization Enhancement
3. Dynamic Multispectral Image Processing
4. Remote Sensing Data Classification (Supervised/Unsupervised)
5. Applications of band ratios/Indicators
6. Change Detection with Remote Sensing Data

B. Laboratory exercises
1. Satellite properties
2. Importing digital Remote Sensing data into ArcGIS Pro
3. Processing Remote Sensing data using ArcGIS Pro
4. Classifying satellite data and creating a thematic maps in ArcGIS Pro

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

TPOMNOZ NAPAAOZHZ 1.Face-to-face lecturing.
I : >: - 2. Exercises of remote sensing data processing
1 B
with appropriate software.

XPHzZH TEXNOAOTIQN | TEACHING: Presentations of the course lectures as well as
NAHPO®OPIAZ KAI ENMIKOINQNIQN | relative bibliographic material are found in the website of
I LA ) c‘,[ o rf’qfl_@h - =l the course at the e-class platform.

) > 6 - COMMUNICATION WITH STUDENTS: The e-school platform
" | gives opportunity of direct communication with the

students, submission of coursework and exercises, etc
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Mineral Resources — Petrology and Environmental Management
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(5) RECOMMENDED READING

- Suggested literature:
e Tutor presentations

e Internet sources suggested by the tutor
e Principles of Remote Sensing, 2004, ITC
e Remote Sensing of the Environment: An Earth Resource Perspective, Jensen, 2009

- Relative scientific journals:

Environmental Monitoring and Assessment
Geomatics, Natural Hazards and Risk

International Journal of Applied Earth Observation and Geoinformation
ISPRS Journal of Photogrammetry and Remote Sensing

—m —a _a _a _a _2

Remote Sensing of Environment
Remote Sensing (MDPI)
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL Postgrad uate

CODE | MnNB-Y08 SEMESTER | 2™
COURSE TITLE | BIOGEOCHEMICAL CYCLES AND CLIMATE
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6

TYPE OF COURSE | Specialization of general knowledge, Specific
background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND
Greek language

ASSESSMENT
AVAILABILITY TO ERASMUS Yes (in English)
STUDENTS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL692/
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course examines the interaction of the main biogeochemical cycles of the Earth and the
global climate. It focuses on the most important reservoirs of Earth, i.e. atmosphere,
hydrosphere, lithosphere, and examines their role on the cycles of carbon, oxygen,
nitrogen, iron, phosphorus and sulphur, as well as their interactions with climate. In
addition, the course describes possible mitigation and adaptation actions through
decarbonization and technologies of CO, capture and storage.

On successful completion of the course the student will be able to:

 Recognize that the climate is a complex field of interaction between
biogeochemistry and physics.

Understand that human activities influence the carbon and nitrogen levels, and
these changes exert significant influence on biogeochemical cycles and climate
change.

9 Describe the consequences of climate change in the various components of the
Earth system.

9 Explain the international framework for assessment and mitigation of climate
change.

Generic Competences

9 Design and project management.
 Independent work.

I Teamwork.

9 Decision-making.
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3%° SEMESTER Mineral Resources — Petrology and Environmental Management

1 Promotion of free, creative and inductive thinking.
T  Respect for the natural environment.

(3) COURSE CONTENT

A. Lectures
The lectures of the course include the following topics:
9 Introductory terms (reservoirs, residence time, fluxes, steady state)
Aerosols and climate
Water cycle and climate
The carbon cycle
Methane and climate
Nitrogen cycle and climate
Phosphorus, sulphur, iron and climate
Consequences of climate change
The future of climate change: Adaptation, mitigation and decarbonization

=8 =4 = =4 =4 =8 =8 =9

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the
COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA

In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 2h x 13 weeks

Practical and

2hx 13 k
Laboratory Exercises X 1S Weeks

Individual training tasks/

preparation of students for 7.5 h x 13 weeks
evaluation
Total 150 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or

CRITERIA | English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an oral presentation (20%) and a
written assignment (50%) on a topic related to the
subject of the course
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(5) RECOMMENDED READING

-Suggested reference:
Han Dolman, 2019. Biogeochemical cycles and climate. Oxford University Press.
Suggested journals:

Climate change, Springer
Nature climate change
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | 7™

CODE | NNB-Y09 SEMESTER | 2'°

SUSTAINABLE REMEDIATION OF CONTAMINATED

TITAOZ MAGHMATOZ
SOIL AND WATER
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6
TYPE OF COURSE

Specialization, General background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND

ASSESSMENT Greek language

AVAILABILITY TO ERASMUS

sTupENTs | '&s (in English)

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL453/
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course provides specialized knowledge on cutting-edge technologies utilized in the
remediation of contaminated soil and water, with emphasis on non-biodegradable
pollutants, such as potentially toxic elements.

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

I Assess the methods and techniques used in the remediation of
contamination, based on their sustainability, and their application
efficiency in respect to different contamination scenarios.

9 Take responsibility and the strategic planning of innovative
applications of geomaterials, based on sustainable remediation of
contamination.

9 Analyze and assess the outcomes of remediation tests.

Generic Competences

1

=A =4 =4 =4 =4 4 A

Research, analysis and synthesis of data and information, using the necessary
technologies.

Design and project management.

Independent work.

Teamwork.

Work in an interdisciplinary environment.
Decision-making.

Promotion of free, creative and inductive thinking.
Respect for the natural environment.
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(3) COURSE CONTENT

A. Theoretical Training (Lectures)

The course presentations cover the following topics:

1

il

Comparison between classic decontamination practices of soil (e.g. soil excavation,
and removal) and water (e.g. pumping and treatment), and sustainable remediation
strategies, within the framework of circular economy and protection of air, water
and land, by minimizing emissions and waste.

Remediation technologies of inorganic, non-biodegradable contaminants.
Principles, characteristics, efficiency and applicability. Advantages and
disadvantages.

Geochemical mechanisms controlling the stabilization of toxic elements in the soil.
Geomaterials, and their role in sustainable remediation of soil and water.
Adsorption experiments — Case studies on the application of geomaterials as
stabilization agents of contamination.

Challenges in the long-term monitoring and persistence of remediation effects.

B. Practical Exercises and Laboratory Work

f

Practical exercise in the Geochemical Laboratory, involving hands-on experiments
using geomaterials for the treatment of contaminated waters.

C. Field Exercises

l

Field visits in remediated areas

(4) LEARNING ACTIVITIES — TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.
2. Face-to-face practical exercises.
3. Practical exercises in the laboratory

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the

COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -

incorporate educational video clips of lecture-
related content).

In Communication with students: In addition to
personal contact, use the communication tools of
the e-class (24/7 availability) for communication,
distribution of teaching materials, resolving
guestions, etc.

PLANNED LEARNING ACTIVITIES Adivity Semester Workload

Lectures 2h x 13 weeks

Practical and Laboratory

. 2h x 13 weeks
Exercises

Field Exercises 1h x 13 weeks

Individual training tasks/
preparation of students for 6.5 h x 13 weeks
evaluation
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Total 150 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or

CRITERIA | English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an oral presentation (20%) and a
written assignment (50%) on a topic related to the
subject of the course

(5) RECOMMENDED READING

Textbooks:

 H. Meuser, Soil Remediation and Rehabilitatjonol. 23. in Environmental
Pollution, vol. 23. Osnabruck, Germany: Springer Netherlands, 2013. doi:
10.1007/978-94-007-5751-6.

{1 Bonilla-Petriciolet, D. I. Mendoza-Castillo, and H. E. Reynel-Avila, Adsorption
processes for water treatment and purificatiokguascalientes, Mexico: Springer
International Publishing, 2017. doi: 10.1007/978-3-319-58136-1.

Journals:

1 RemediationWiley

1 Journal of Geochemical Explorati@isevier

1 Applied Geochemistrglsevier

1 Geochemistry: Exploration Environment Anajy&®science World
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | Postgraduate

CODE | 1MB-Y10 SEMESTER | 2°
COURSE TITLE | GEOMATERIALS AND HUMAN HEALTH
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6

TYPE OF COURSE | Specific background, Specialization of general
knowledge, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND
Greek language

ASSESSMENT
AVAILABILITY TO ERASMUS Yes (in English)
STUDENTS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL691/
MAGHMATOS (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course focuses on the understanding of the influence of minerals and rocks on human
health, examining the environmental behavior of chemical elements and compounds in
terms of their deficiency or toxicity. Emphasis is given to the comprehension of basic
principles and terms relative to Bio-mineralogy and Medical Geology, as well as to the
understanding of appropriate methodologies and techniques that are necessary for the
complete characterization of the geomaterials. Special focus is given to the investigation of
the effects of environmental factors on the geographical distribution of diseases and health
problems.
At the end of the course, the student should be able to:
1. Formulate opinion for a scientific subject relative to the influence of minerals and
rocks on human health.
2. Present a scientific subject relevant to environmental mineralogy and petrology.
3. Apply appropriate methodologies to examine the influence of environmental
factors on disease occurrence in a region.

Generic Competences

1 Research, analysis and synthesis of data and information, using the necessary
technologies.
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=A =2 =4 =4 =4 =4

Design and project management.

Independent work.

Work in an interdisciplinary environment.
Decision-making.

Promotion of free, creative and inductive thinking.
Respect for the natural environment.

(3) COURSE CONTENT

A. Lectures

The lectures of the course include the following topics:

9 Potentially hazardous elements (e.g. As, Hg, Pb, Cr, Th, U) and their minerals
1 Minerals and rocks related to environmental issues and technology (carbonates, Fe
and Mn oxides/oxyhydroxides, zeolites, clay minerals)
1 Microporous and nanoporous minerals
9 Specific surface area, ion exchange capacity and -potential
9 Geochemical stability of minerals rate of dissolution
T  Mineral surfaces — interactions and molecular mechanisms at mineral-water
interface
Nanogeoscience and the role of nanominerals and minerals nanoparticles in
environmental mineralogy
1 Analytical, microscopic and spectroscopic laboratory techniques with emphasis in
micro- and nano-scale
9 Basic aspects of Medical Geology, biominerals, kidney stones and gallstones
9 Asbestos, serpentine and amphibole group fibrous minerals, the role of Fenton’s
reaction
9 Microscopic and spectroscopic techniques for asbestos characterization
(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS
MODE OF DELIVERY 1.Face-to-face lectures.
2. Practical exercises
3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...
USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the
COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA)

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class)

In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload
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Lectures 2h x 13 weeks

Practical and

Laboratory Exercises 2hx13 weeks

Individual training tasks/

preparation of students for 7.5 h x 13 weeks
evaluation
Total 150 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or

CRITERIA | English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an oral presentation (20%) and a
written assignment (50%) on a topic related to the
subject of the course

(5) RECOMMENDED READING

-Mpotewvopevn BipAoypadia :

https://www.amazon.co.uk/Environmental-Mineralogy-Interactions-Anthropogenic-
Mineralogical/dp/0903056208

http://www.minsocam.org/msa/EMU Notes/EMU002.html

http://www.minsocam.org/msa/EMU Notes/EMU013.html

http://www.minsocam.org/msa/rim/rim49.html

https://www.wiley.com/en-
us/Chemistry+of+the+Solid+Water+Interface%3A+Processes+at+the+Mineral+Water+and+Particle+
Water+Interface+in+Natural+Systems-p-9780471576723

https://www.sciencedirect.com/science/article/pii/S1631071311000046

http://science.sciencemag.org/content/319/5870/1631.long

http://repositorio.uchile.cl/bitstream/handle/2250/133488/The-rapid-expansion-of-environmental-
mineralogy-in-unconventional-ways.pdf?sequence=1

https://www.ingentaconnect.com/content/asp/asl/2017/00000023/00000006/art00197;jsessionid=b
hb9cmabo709s.x-ic-live-02

https://pubs.acs.org/doi/10.1021/es020238i#

https://www.sciencedirect.com/science/article/abs/pii/S1387181103003524?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0169131718302709?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0304420315300426?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0168583X11004149?via%3Dihub

http://www.minsocam.org/msa/rim/rim64.html
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http://www.minsocam.org/msa/EMU_Notes/EMU002.html
http://www.minsocam.org/msa/EMU_Notes/EMU013.html
http://www.minsocam.org/msa/rim/rim49.html
https://www.wiley.com/en-us/Chemistry+of+the+Solid+Water+Interface%3A+Processes+at+the+Mineral+Water+and+Particle+Water+Interface+in+Natural+Systems-p-9780471576723
https://www.wiley.com/en-us/Chemistry+of+the+Solid+Water+Interface%3A+Processes+at+the+Mineral+Water+and+Particle+Water+Interface+in+Natural+Systems-p-9780471576723
https://www.wiley.com/en-us/Chemistry+of+the+Solid+Water+Interface%3A+Processes+at+the+Mineral+Water+and+Particle+Water+Interface+in+Natural+Systems-p-9780471576723
https://www.sciencedirect.com/science/article/pii/S1631071311000046
http://science.sciencemag.org/content/319/5870/1631.long
http://repositorio.uchile.cl/bitstream/handle/2250/133488/The-rapid-expansion-of-environmental-mineralogy-in-unconventional-ways.pdf?sequence=1
http://repositorio.uchile.cl/bitstream/handle/2250/133488/The-rapid-expansion-of-environmental-mineralogy-in-unconventional-ways.pdf?sequence=1
https://www.ingentaconnect.com/content/asp/asl/2017/00000023/00000006/art00197;jsessionid=bhb9cmabo7o9s.x-ic-live-02
https://www.ingentaconnect.com/content/asp/asl/2017/00000023/00000006/art00197;jsessionid=bhb9cmabo7o9s.x-ic-live-02
https://pubs.acs.org/doi/10.1021/es020238i%23
https://www.sciencedirect.com/science/article/abs/pii/S1387181103003524?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0169131718302709?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0304420315300426?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0168583X11004149?via%3Dihub
http://www.minsocam.org/msa/rim/rim64.html
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SPECIALIZATION:
GEOCONSERVATION AND
CLIMATIC VARIABILITY







COURSE UNITS: 1st Semester







COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | 7™

CODE | rKM-Yo01 | SEMESTER | 1%

Geographic Information Systems for

TITAOZ MAGHMATOS . e
Geoenvironmental Applications
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND

Greek language

ASSESSMENT
AVAILABILITY TO ERASMUS Yes (in English)
STUDENTS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL531/
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The aim of the course is to understand the basic principles of Geographic Information
Systems and the processing of geographic data as essential tools for studies in the field of
geosciences. Students will become familiar with Geographic Information Systems both at a
theoretical and practical level, using appropriate software.

On successful completion of the course the student will be able to:

9 define and formulate the basic principles, methods and applications of Geographic
Information Systems.

' understand the different types of data in a Geographic Information System (mosaic,

vector and simulation data).

apply methods of numerical and statistical analysis of geographic data.

combine different types of data to create thematic maps.

describe the different methods of simulation and modeling of geographic data.

apply analysis methods in geosciences

Understand the modeling processes of different risks (erosion, flood risk, coastal

erosion)

= =4 =4 -8 =9

Generic Competences

T

=A =4 =4 -4 4

Research, analysis and synthesis of data and information, using the necessary
technologies.

Promotion of free, creative and inductive thinking.
Independent work.

Teamwork.

Respect for the natural environment.

Design and project management.



https://eclass.uoa.gr/courses/GEOL531/
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9 Decision-making.

(3) COURSE CONTENT

A. Lectures

The lectures of the course include the following topics:

=A =4 =8 =4 -4 -8 9

General Characteristics of Geographic Information Systems

Data input

Data Analysis

Coordinate Systems

Trivariate Parameters

Applications of Numerical and Statistical Analysis

Theoretical Background of Natural Hazards (Erosion, Flood Hazard, Coastal Erosion)

B. Practical and Laboratory Exercises

Laboratory exercises include hands-on practice with ArcGIS Pro software:

9 Introduction to ArcGIS Pro
 How GIS works
 Georeferencing
9 Digitization
 Management of Geographic and descriptive information
1  Import of vector and raster data
9 Data analysis
Thematic cartography and map composition
9 Digital terrain models
9 GIS applications in Geosciences
9 Erosion modeling
1  Flood risk modeling
91 Coastal erosion modeling
(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS
METHODS
MODE OF DELIVERY 1.Face-to-face lectures.
2.Face-to-face practical exercises using ArcGIS
Pro
USE OF INFORMATION AND | In Teaching: Presentations with multimedia content
COMMUNICATION TECHNOLOGY (images, animation, video)

In Practice Exercises: Use of ArcGIS Pro software.
Multimedia material with instructions for
laboratory exercises, available through the eclass.

- In Communication with students: use of
communication facilities of the e-class for
communication, distribution of materials, resolving
questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload
Lectures 2h x 13 weeks
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Practical and

Laboratory Exercises 2hx 13 weeks

Preparation of students for

. . 7.5x 13 weeks
final assignment

Total 150 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or
CRITERIA | English (for foreign students or students of Erasmus
Programme). The exam for the course is based on a
semester-long written assignment that includes an oral
presentation on a topic suggested by the instructors.
The final grade is derived from:
I Performance during lectures-exercises (50% of
final grade)
1 End-of-semester assignment (50% of final
grade)

(5) RECOMMENDED READING

Suggested bibliography

9 Evelpidou, N., Tzouxanioti, M., Karkani, A., 2023. Geographic Information Systems
from theory to practice: using ArcGIS Pro. KALLIPOS Open Academic Editions
https://dx.doi.org/10.57713/kallipos-367

9 Evelpidou N., Tzouxanioti M., Karkani A., 2022. Geographic Information Systems.
Tziola Publications, Athens, p. 504 ISBN: 978-960-418-947-2
https://www.tziola.gr/book/georgafika-systimata-pliroforion/

9 Evelpidou, N., & Antoniou, V. (2015). Geographic Information Systems
[Undergraduate textbook]. Kallipos, Open Academic Editions.
https://dx.doi.org/10.57713/kallipos-942

9 Koutsopoulos K., Evelpidou N., Vassilopoulos A., 2006. Geographic Information
Systems — Use of Maplnfo Professional. Edition: Papasotiriou, p. 273.

9 Vaiopoulos, D., Vassilopoulos, A., Evelpidou, N., 2002. G.I.S. from theory to practice.
Edition: Symmetria, 470 pages.

-Related scientific journals:
9 GIS and Remote Sensing Journal
9 Journal of Geographic Information System
i Transactions in GIS
9 International Journal of Advanced Remote Sensing and GIS



https://dx.doi.org/10.57713/kallipos-367
https://www.tziola.gr/book/georgafika-systimata-pliroforion/
https://dx.doi.org/10.57713/kallipos-942
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | 7™

CODE | [KM-Y02 | SEMESTER | 1*

Methods of Applied Research in Geosciences

TITAOZ MAGHMATOZ
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND

ASSESSMENT Greek language

AVAILABILITY TO ERASMUS

STUDENTS Yes (in English)

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL458/
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course focuses on general and specific knowledge of statistical analysis, sampling of
geoenvironmental data, and laboratory instrument operation.
On successful completion of the course the student will be able to:
I Apply specialized software for the analysis of geoenvironmental data (R-
project/Python programing language, statistical software, 2D and 3D graphs)
i Obtain skills in the use of appropriate laboratory techniques for treatment and
preparation of samples.
9 Process, analyse and display geoenvironmental data from international databases.
9 Improve abilities in laboratory processes and safety procedures.

Generic Competences

I Research, analysis and synthesis of data and information, using the necessary
technologies.

Design and project management.

Independent work.

Teamwork.

Work in an interdisciplinary environment.
Decision-making.

Promotion of free, creative and inductive thinking.

= =4 =4 4 -8 —a A

Respect for the natural environment.
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(3) COURSE CONTENT

A. Lectures

The lectures of the course include the following topics:

9 Simple linear model, multivariate analysis, time series analysis (homogeneity tests,

filling gaps in time series, trends, smoothing, periodicities), spatial and temporal
analysis of climatic data, applications using programming language (R-
project/Python).

Functions and applications of laboratory instruments, laboratory techniques for
treatment and preparation of samples, optical and scanning electron microscope
techniques.

B. Practical and Laboratory Exercises

=A =4 48 -4 -9

Analysis of errors

Frequency distribution of climatic parameters
Correlation analysis — homogeneity tests
Multiple regression model

Fourier analysis

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.
2. Face-to-face practical exercises.

and question solving etc...

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the
COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA

related content).

content.

resolving questions, etc.

incorporate educational video clips of lecture-

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture

- In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,

PLANNED LEARNING ACTIVITIES

Activity Semester Workload

Lectures 2h x 13 weeks

Practical and

. 2h x 13 weeks
Laboratory Exercises

Individual training tasks/
preparation of students for | 7.5 h x 13 weeks
evaluation
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Total 150 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or
CRITERIA | English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an
I oral presentation (20%) and a
9 written assignment (50%) on a topic related to
the subject of the course

(5) RECOMMENDED READING

-Suggested Literature:
I Teacher notes
I Electronic sources from teachers

-Related scientific journals:
I Nature Geoscience
Nature Climate Change
I Atmospheric Chemistry and Physics
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | 7™

CODE | [KM-YO03 SEMESTER | 17
TITAOZ MAGHMATOZ | CLIMATIC VARIABILITY AND CHANGE
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 5
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND
Greek language

ASSESSMENT
AVAILABILITY TO ERASMUS . . . .
STUDENTS Yes (in Greek with exams in English)
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL696/
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course is designed to focus on understanding the processes that determine and alter
the Earth's climate system at different spatial and temporal scales, through the study of
climate variability and climate change.

On successful completion of the course the student will be able to:

define the basic processes that determine the Earth's climate system

explain the main physical mechanisms of climate variability and how the Earth's climate has
changed over geological time

distinguish between the natural and anthropogenic mechanisms of global climate change

understand the uncertainties associated with future projections of global climate change

identify and discuss the drivers of global and regional climate, including the carbon cycle,
tectonic changes, solar radiation, ocean-atmosphere interactions, anthropogenic
influences

analyse climate data and climate simulation data in order to draw conclusions about past,
present and future climate

combine current scientific knowledge with adaptation and mitigation strategies for climate
change

and in general to:

communicate climate history and the role of humans in the climate system and critically
evaluate scientific information

Generic Competences

Research, analysis and synthesis of data and information, using the necessary technologies.
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Design and project management.

Independent work.

Teamwork.

Work in an interdisciplinary environment.
Decision-making.

Promotion of free, creative and inductive thinking.
Respect for the natural environment.

(3) COURSE CONTENT

A. Lectures

The lectures of the course include the following topics:

9 Introduction to Climatology: Basic concepts, climate system and its components.

I Climate variability drivers: Solar radiation, atmospheric circulation, oceans, natural
and anthropogenic processes.

9 Climate cycles and processes: El nifio, ocean oscillations, long- and short-term
climate changes.

 Climate change: Causes (natural and anthropogenic), current trends and scientific
predictions.

T Impacts of climate change: Extreme weather events, temperature rise, sea level
changes and impacts on ecosystems and human society.

1 Adaptation and mitigation strategies: Methods of dealing with the impacts of
climate change, analysis of policy and practical examples.

9 Case studies: Application of theory to real-world examples, data analysis and impact
assessment.

B. Practical and Laboratory Exercises

9 Familiarization with climate databases and climate products (Copernicus Climate

Data Store, NOAA CDO, WorldClim, NCEP/NCAR, etc.)

9 Learning about climate data processing tools (CDO tools, python, R, etc.) and
climate product generation
Study of extreme climate events using climate indicators
Practical training on simple climate models (e.g. NOAA, UCAR, UEA, Monash)
Application of the impact chain method for climate risk assessments

E N

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the
COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -

incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
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tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 2h x 13 weeks

Practical and

. 2hx1
Laboratory Exercises hx13 weeks

Individual training tasks/
preparation of students for  6h x 13 weeks
evaluation

Total 130 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or

CRITERIA | English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an oral presentation (20%) and a
written assignment (50%) on a topic related to the
subject of the course

(5) RECOMMENDED READING

-Suggested literature:

Ahrens, C. D., & Henson, R. (2022). Meteorology Today: An Introduction to Weather, Clieyand
the Environmen({13th ed.). Cengage Learning.

Ahrens, D., & Henson, R. (2023). e r 8 _ 8 . = 7 <7 413nhéxkSood). B A."OAoka, X.

AvayvwoTtomnoulou, K. ToAlka, & M. Xatlakn, Eds.). Ek6ooelg T{LOAa.

Andrews, H. (2015). Climate Variability HandbookKallisto Reference.

Barry, R. G., & Hall-McKim, E. A. (2014). Essentials of the Earth's Climate Systént ed.).

Cambridge University Press.

Barry, R. G., & Hall-McKim, E. A. (2022).1 <" >h _ 7 <71 7 h ¢ h ! (P. NasTOG>EM.).

Exk60oelg TUOA.

Neelin, J. D. (2010). Climate Change and Climate Modeliagmbridge University Press.

Peixoto, J. P., & Oort, A. H. (1992). Physics of Climat@dmerican Institute of Physics.

Saravanan, R. (2021). The Climate Demon: Past, Present, and Future of Climatacted
Cambridge University Press.

-Relevant Scientific Journals:
1.  Climatic Change, Springer
2. Natural Hazards and Earth System Science, EGU
3.  Nature Climate Change, Springer
4 Global Environmental Change, Elsevier

-Additional educational material
Lecturer notes, presentations of deliveries and assignment syllabus posted on the course's e-Class
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platform.

COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE
DEPARTMENT | GEOLOGY AND GEOENVIRONMENT
EDUCATION LEVEL | 7™
CODE | [KM-Y04 SEMESTER | 1%
TITAOZ MAOGHMATOZ | BIOSPHERE AND CLIMATIC VARIABILITY
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6

TYPE OF COURSE
Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND

ASSESSMENT Greek language

AVAILABILITY TO ERASMUS

STUDENTS Yes (in English)

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

https://eclass.uoa.gr/courses/GEOL702/

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course focuses on the interaction between ecosystems and Earth's abiotic processes,
with an emphasis on the impact of climate change. Upon successful completion of the
course, the student will be able to:

-Understand the structure of the biosphere and the geographical distribution of life on
Earth,

-Comprehend the concept of mass extinction and distinguish it from background extinction
rate,

-Identify the causes and consequences of the five major mass extinctions,

-Analyze the role of climate variability, geological activity, and extraterrestrial impacts,
-Discuss the recovery of ecosystems after extinction events and the emergence of new
dominant species,
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-Examine the impact of human activities on shaping life on Earth,
-Evaluate biodiversity conservation strategies,
-Apply knowledge from the geological past to modern conservation efforts.

Generic Competences

Promotion of free, creative and inductive thinking.

Independent work.

Teamwork.

= =

Ability to work in an interdisciplinary context
Commitment to conservation of the environment

Respect for the natural environment.
Oral and written communication of scientific issues

(3) COURSE CONTENT

A

. Lectures

The lectures of the course include the following topics:

1

1
1

= =4 =

1

B
Data

Definition and components of the biosphere. Definition and significance of
biogeography. Biogeographic rules and principles.

Climatic variability, geological activity, and evolution of organisms.

Definition of extinction. Background extinction rates vs. mass extinction events.
Fossil record and evidence of extinction.

Major mass extinctions in the geological past.

The Anthropocene era and the sixth mass extinction.

Ecosystem recovery and evolutionary consequences. Patterns of biotic recovery.
The role of refugia. Rapid cladogenesis, morphological and taxonomic diversity,
convergent evolution.

Lessons from past extinctions for present conservation efforts

. Practical and Laboratory Exercises
collection and analysis exercises aimed at investigating the biosphere and climatic

variability

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the

COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -

incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
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educational videotapes relevant to the lecture
content.

- In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES

Activity Semester Workload

Lectures 2h x 13 weeks

Practical and

Laboratory Exercises 2hx13 weeks

Individual training tasks/
preparation of students for 7.5 h x 13 weeks
evaluation

Total 150 hours

ASSESSMENT METHODS AND
CRITERIA

The evaluation process is conducted in Greek or
English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an oral presentation (20%) and a
written assignment (50%) on a topic related to the
subject of the course

(5) RECOMMENDED READING

Recommended Bibliography:

e Barnosky, A. D. (2014). Dodging Extinction: Power, Food, Money, and the Future of Life
on Earth. University of California Press.
e Benton, M. J. (2003). When Life Nearly Died: The Greatest Mass Extinction of All Time.

Thames & Hudson.

e Lomolino, M. V., Riddle, B. R., Whittaker, R. J. (2016). Biogeography, Fifth Edition. Oxford

University Press.

Related Scientific Journals:

e Contemporary scientific articles will be provided during the course.
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | 7™

CODE | [KM-YO05 SEMESTER | 1*

Geodiversity and Geoconservation

TITAOZ MAGHMATOZ
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 7
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND
Greek language

ASSESSMENT
AVAILABILITY TO ERASMUS Yes (in English)
STUDENTS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL693/
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course focuses on the significance, documentation, evaluation, and protection of
geological heritage, linking geodiversity with biodiversity and sustainable development. It
covers the concept and assessment criteria of geosites, geoconservation strategies, relevant
legislation, and international best practices for geological heritage protection. Special
emphasis is placed on the role of geoparks in sustainable development and geotourism, as
well as the impacts of climate change on geological heritage. The course combines
theoretical knowledge with practical applications, including field studies and the evaluation
of geological formations.
On successful completion of the course the student will be able to:

I  Understand the concept of geodiversity and its relationship with biodiversity and
sustainable development.
Identify, document, and assess geosites based on established scientific criteria.
Recognize the significance of geoconservation and apply strategies for the

1
il
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protection and management of geological heritage.

 Analyze international policies, legislation, and best practices related to
geoconservation and geoparks.

1 Evaluate the impact of climate change on geodiversity and propose appropriate
conservation measures.

T  Apply theoretical knowledge to real-world scenarios through case studies,
fieldwork, and geosite assessments.

Generic Competences

9 Research, analysis and synthesis of data and information, using the necessary
technologies.

9 Design and project management.

 Independent work.

T Teamwork.

f  Workin an interdisciplinary environment.

9 Decision-making.

1  Promotion of free, creative and inductive thinking.

Respect for the natural environment.

(3) COURSE CONTENT

A. Lectures

The lectures of the course include the following topics:

9 Concept and significance of geodiversity: definitions, classification, and its
relationship with biodiversity.

I Geosites and geological heritage: criteria for identification, classification, and
documentation.

I Principles and strategies of geoconservation: protection, conservation, and
sustainable management of geological formations.

9 Legal framework and international initiatives for geoconservation: UNESCO Global

Geoparks, IUCN, international and national legislation.

Climate change and its impact on geodiversity and geoconservation.

Geotourism and education in geoconservation: interpretation tools, design of

educational and tourism activities.

9 Case studies from Greek and international geoparks and protected areas.

= =

B. Practical and Laboratory Exercises

9 Identification and classification of geosites using field and laboratory methods.

9 Application of geodiversity assessment criteria to selected study areas.

Mapping and documentation of geological heritage using GIS tools.

 Analysis of geoconservation strategies in protected areas and UNESCO Global
Geoparks.

9 Development of geotourism and educational materials for geoconservation
awareness.

9 Case studies on the impacts of climate change on geodiversity and conservation
practices.

1 Design of conservation proposals for specific geosites based on international
guidelines.
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(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY

1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND
COMMUNICATION TECHNOLOGY

In Teaching: PowerPoint presentations (posted on the
course webpage in the e-class of NKUA -
incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

- In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES

Activity Semester Workload

Lectures 3h x 13 weeks

Practical and

hx1 k
Laboratory Exercises Shx13 weeks

Individual training tasks/
preparation of students for 7 h x 13 weeks
evaluation

Total 175 hours

ASSESSMENT METHODS AND
CRITERIA

The evaluation process is conducted in Greek or
English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an

I oral presentation (20%) and a

T written assignment (50%) on a topic related to

the subject of the course

(5) RECOMMENDED READING
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-Suggested Literature :
 Gray, M. (2013). Geodiversity: Valuing and Conserving Abiotic
Nature. Wiley-Blackwell.  ISBN: 978-1118485685
9 Panizza, M., & Piacente, S. (2016). Geosites: Concepts, Methods, and
Case Studies. Springer. ISBN: 978-3319298010
9 UNESCO. (2008). Global Geoparks Network — A Global Approach for
Conservation and Sustainable Development. UNESCO.
 Brilha, J. (2016). Geosites: Identification, Assessment and
Conservation. Springer. ISBN: 978-3319312310
9 Burek, C. V., & Higgs, B. (2007). Geoheritage and Geotourism in the
21st Century: A Global Perspective*. Geological Society of London.
ISBN: 978-1862392327
9 Cigna, A, & Migon, P. (2014). Conservation and Management of
Geosites in a Changing World. Springer. ISBN: 978-3319022632
Drinia, H., Voudouris, P., & Antonarakou, A. (2022). Editorial of Special Issue—
“Geoheritage and Geotourism Resources: Education, Recreation, Sustainability”.
Geosciences, 12(6), 251. https://doi.org/10.3390/geosciences12060251
1 Drinia, H., Voudouris, P., & Antonarakou, A. (2023). Geoheritage and
Geotourism Resources: Education, Recreation, Sustainability Il. Geosciences,
13(11), 350. https://doi.org/10.3390/geosciences13110350

-Related Scientific Journals:

Geoheritage (https://link.springer.com/journal/12371)

Environmetal Earth Sciences (https://link.springer.com/journal/12665)

Sustainability (https://www.mdpi.com/journal/sustainability)

Geosciences (https://www.mdpi.com/journal/geosciences)

Geoconservation Research (https://oiccpress.com/gcr)

International Journal of Geoheritage and Parks
(https://www.sciencedirect.com/journal/international-journal-of-geoheritage-and-parks)
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY SCHOOL OF SCIENCE

DEPARTMENT GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL 7™

CODE rKM-Y06 | SEMESTER K

TITAOZ MAGHMATOZ GEOHAZARDS AND GEOLOGICAL MONUMENTS
TEACHING ACTIVITIES HOURS/WEEK | ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6

TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES -

LANGUAGE OF INSTRUCTION AND

ASSESSMENT Greek

AVAILABILITY TO ERASMUS Yes (in English)

STUDENTS g

HAEKTPONIKH ZEAIAA

MAGHMATOS (URL) https://eclass.uoa.gr/courses/GEOL700/

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course focuses on the study of geohazards and their impacts on both the human and
natural environment, with a particular emphasis on geological monuments.

Upon successful completion of the course, students will be able to:

Understand the fundamental principles of geohazards, the processes that cause
them, and their effects on the natural and human-made environment.

Identify and categorize the main types of geohazards (earthquakes, volcanic
eruptions, landslides, tsunamis, erosion, floods, etc.).

Be familiar with the methods for assessing hazard risk and vulnerability under
various geological conditions.

Understand the concept of geological monuments, their significance for natural and
cultural heritage, and strategies for their preservation.

Recognize the relationship between geohazards and climate change, as well as
modern approaches to managing them.

Describe the framework of risks and crises associated with climate change at global,
national, regional, and local levels.

Interpret the fundamental equation of hazard, vulnerability, and risk concerning
climate change-related hazards as well as geodynamic hazards.

Generic Competences

Research, analysis and synthesis of data and information, using the necessary technologies.
Design and project management.

Independent work.

Teamwork.

Work in an interdisciplinary environment.

Decision-making.
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Promotion of free, creative and inductive thinking.
Respect for the natural environment.

(3) COURSE CONTENT

A. Theoretical Training (Lectures/Seminars)
The course presentations cover the development of the following thematic areas:

Introduction to the Course: Definition and significance of geohazards, geological
monuments, and their value for science, education, and tourism. The relationship
between geohazards and geodiversity.

Types of Geohazards and Formation Mechanisms: Earthquakes, volcanic activity, landslides,
tsunamis, floods, hydrological hazards, and wildfires.

Geological Monuments: Conservation and Management.
Climate Change and Its Role in the Formation of Geohazards.

Case Studies: Analysis of major natural disasters (earthquakes, volcanic eruptions,
tsunamis), examples of significant geological monuments and their importance, applied
strategies for geohazard management, and geological heritage conservation.

Conclusions and Future Perspectives: The importance of geological knowledge in disaster
prevention and the need to preserve geological heritage for future generations.

B. Practical and Laboratory Exercises
Case Studies: Analysis of major natural disasters and geological heritage sites

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2.Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND In Teaching: PowerPoint presentations (posted on the
COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA - incorporate
educational video clips of lecture-related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on the
course website in the e-class), together with
educational videotapes relevant to the lecture content.
- In Communication with students: In addition to
personal contact, use the communication and blogging
facilities of the e-class (24/7 availability) for
communication, distribution of materials, resolving
questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 2h x 13 weeks

Practical and

Laboratory Exercises 2hx 13 weeks

Individual training tasks/

) 7.5 hx 13 weeks
preparation of students for

261




MNapaptnuo A9 Course Units Outlines

evaluation

Total 150 hours
ASSESSMENT METHODS AND The evaluation process is conducted in Greek or
CRITERIA English (for foreign students or students of Erasmus

Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an

oral presentation (20%) and a

written assignment (50%) on a topic related to the
subject of the course

(5) RECOMMENDED READING

-Relevant Bibliography:
Alexander, D., (1993), Natural Disasters, 632p., UCL Press, London
Kundzewicz, Z. W. (Ed.). (2019). Changes in flood risk in Europe. CRC Press.
United Nations Office for Disaster Risk Reduction. (2015). Sendai Framework for
Disaster Risk Reduction 2015 - 2030. In Third UN World Conference in Sendai,
Japan, March 18, 2015 (p. 37).
Lekkas E. (2000) Natural and technological disasters. 278p. Athens
Geological Conservation Review Series by the Joint Nature Conservation
Committee (JNCC
The First 100UGS Geological Heritage Sipeslished by the International Union
of Geological Sciences (IUGS).

Relevant scientific journals:
Scientific Reports (Nature), 20452322, Nature Publishing Group
Science Of The Total Environment, 00489697, Elsevier
International Journal Of Disaster Risk Reduction, 22124209, Elsevier Ltd.
Journal Of Flood Risk Management, 1753318X, Blackwell Publishing
International Journal Of Wildland Fire, 10498001, CSIRO
Sustainability, 20711050, Multidisciplinary Digital Publishing Institute (MDPI)
Water, 20734441, Multidisciplinary Digital Publishing Institute (MDPI)
Natural Hazards, 0921030X, Springer Netherlands
Applied Sciences, 20763417, Multidisciplinary Digital Publishing Institute (MDPI)
Urban Water Journal, 1573062X, Taylor and Francis Ltd.
Environmental Hazards, 14642867, Taylor and Francis Ltd.
Disaster Prevention And Management, 09653562, Emerald Group Publishing Ltd.

COURSE OUTLINE
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(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | 7™

CODE | [KM - SEMESTER | 2"°
Y07
TITAOZ MAGHMATO: | SURFACE AND SUBSURFACE LANDFORMS
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND

ASSESSMENT Greek language

AVAILABILITY TO ERASMUS

STUDENTS Yes (in English)

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL701/
MAGHMATOS (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

This course is focused in the applications of Geomorphology and particularly on topics
related to the changes of the geomorphological environment due to human interventions. It
aims to a better understanding of the changes in geomorphology due to natural and human
activities. The course deals with the estimation and management of natural disasters such
as floods, landslides, coastal and runoff erosion, as well as changes in sea level. Additionally,
it deals with subjects of karstic geomorphology, with particular focus to the methods of
basic and applied karst research.

On successful completion of the course the student will be able to:

1

|l
)l

estimate and understand the methods of analyzing and managing natural hazards
such as floods, landslides, erosion

understand sea level changes

understand, distinguish and interpret the impacts of urbanisation and human
intervention to the changes of the geomorphological environment, changes in relief
and their impacts on triggering natural disasters such as floods, landslides,
subsidence, erosion etc.

calculate physical parameters for the design of geotechnical projects as torrent
management, dams, roads, dwellings

Apply methods of applied geomorphology for the design of geotechnical projects
and the estimation of geomorphological hazards.

Collect and analyze relevant bibliography as well as applying and composing studies
in Greece and in international level.

Explain, collect, compare and evaluate data in order to solve problems, such as
geological setting of urban areas, management of surface waters, estimation of
natural hazards (floods, landslides, subsidence, erosion), the development and
management of urban areas.

Understand karstic processes through the karstic landforms
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 Understand new technologies of mapping caves
9 Recognize the geotouristic value of caves

Generic Competences

9 Research, analysis and synthesis of data and information, using the necessary
technologies.

Promotion of free, creative and inductive thinking.
Independent work.

Teamwork.

Respect for the natural environment.

Design and project management.

=A =2 =4 =4 =4 =4

Decision-making.

(3) COURSE CONTENT

A. Lectures
The lectures include the following topics:

9 Changes in the geomorphological environment — human intervention.

9 Estimation and management of natural hazards (floods, landslides, subsidence,
coastal and soil erosion).

9 Sealevel changes.

9 Urbanization and human intervention- impacts on geomorphological environment,
relief changes and the impacts on natural hazards such as floods, landslides,
erosion, etc.

9 Physical parameters for the design of technical projects such as torrent
management, dams, roads, etc.

Methods of applied geomorphology for the development of technical projects and

the estimation of natural hazards.

Management of surface waters.

Technical and environmental topics of urban areas, such as the geological setting of

urban areas, management of surface water, development, design and management

of urban areas.

Introduction to karst, processes, surface landforms, stages

Karst and climatic zones. Global distribution of karst.

Karstic landforms, surface and underground karst landforms, correlation with stages

of evolution

9 Principles of Speleology, cave types, speleogenesis, cave deposits, cave
microclimate

i Mapping methods, 3D mapping, new technologies and equipment in cave research

=a =

= =4 =4

B. Practical and Laboratory Exercises

Laboratory exercises include practice on the following topic:

Modelling erosion

Modelling flood risk

Modelling coastal erosion

Selection of dam location and settlement location

Use of sea level indicators and future coastal hazard

Optional one-day fieldtrip to Marathon area on topics related to natural hazards
Daily visit to a cave with a special type of guided tour by an experienced

=2 =4 4 -4 -8 -5 -9
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speleologist. Optional, during weekdays (usually Sunday)

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY

1.Face-to-face lectures.
2. Face-to-face practical exercises

USE OF INFORMATION AND
COMMUNICATION TECHNOLOGY

In Teaching: Presentations with multimedia content
(images, animation, video). Recorded lectures and
virtual fieldtrips available in the eclass

- In Communication with students: use of
communication facilities of the e-class for
communication, distribution of materials, resolving
questions, etc.

PLANNED LEARNING ACTIVITIES

Activity Semester Workload

Lectures 2h x 13 weeks

Practical and

Laboratory Exercises 2hx13 weeks

Preparation of students for

. . 7.5 x 10 weeks
final assignment

Total 150 hours

ASSESSMENT METHODS AND
CRITERIA

The evaluation process is conducted in Greek or
English (for foreign students or students of Erasmus
Programme). The evaluation includes exercises during
the semester (formative) and a semester-long written
assighment (summative) that includes an oral
presentation on a topic suggested by the instructors.
The final grade is derived from:
9 Performance during lectures-exercises (50% of
final grade)
1 End-of-semester assignment (50% of final
grade)

(5) RECOMMENDED READING

Suggested bibliography

9 Karkani, A., & Evelpidou, N. (2023). Applied and Urban Geomorphology. Kallipos,
Open Academic Editions. https://dx.doi.org/10.57713/kallipos-350

9 Notes, presentation and other material posted in the eclass

-Related scientific journals:
Geomorphology
Applied Geomorphology
Catena

Anthropocene

Acta carsologica

Cave and Karst Science

=8 =4 =8 =8 =8 =8 -8 =9

Journal of Cave and Karst Studies

International Journal of Speleology

COURSE OUTLINE
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(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | 7™

CODE | rKM-Y08 | SEMESTER | 2

Methods of Paleoclimatic Reconstruction

TITAOZ MAGHMATOZ
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 6
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND

ASSESSMENT | Creek

AVAILABILITY TO ERASMUS

sTupents | & (in English)

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL699/
MAGHMATOS (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course focuses on climatic changes and on both the quantitative and qualitative
methods of paleoclimatic reconstruction.

Upon successful completion of the course, students will be able to:

9 Conduct a research field study and carry out data analysis and interpretation

 Analyse paleoclimate data along with climate simulation data in order to draw
conclusions about past, present and future climate

9 Compare paleoclimate records and select the appropriate method for determining
paleoclimate according to the existing dataset

Communicate climate history and the role of humans in the climate system and
critically evaluate scientific information.

Generic Competences

9 Research, analysis and synthesis of data and information, using the necessary
technologies.

Design and project management.

Independent work.

Teamwork.

Work in an interdisciplinary environment.
Decision-making.

Promotion of free, creative and inductive thinking.

=A =4 =4 =4 -4 4 =9

Respect for the natural environment.

(3) COURSE CONTENT
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A. Theoretical Training (Lectures/Seminars)

The course presentations cover the development of the following thematic areas:

1

= =4 =4

il

Paleoclimatic biogenic indicators and micropaleontological methods (paleoclimatic
curve, bio-morphometric approaches).

Organic biomarkers and chemical 'microfossils'.

Oxygen and carbon stable isotopes

Paleo-thermometric approaches (alkenones Uk'37, TEX86, Mg/Ca, Sr/Ca).
Combination of methods for the calculation of paleo-salinity at regional level.

B. Practical and Laboratory Exercises

il

Familiarization with the different methods of paleoclimatic analyses, their
methodology, the basic principles on which they are based, their uncertainties and
the ways of producing and visualizing paleoclimatic results.

Palaeoclimatic analogues with typical examples being the Palaeocene/Eocene
Thermal Maximum (PETM), the Mid-Miocene Climatic Optimum (MMCO) and the
Mid-Pliocene Climatic Optimum (MPWp).

Methodology and validation of salinity calculations in past geological periods

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the

COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -

incorporate educational video clips of lecture-
related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

- In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 2h x 13 weeks

Practical and

Laboratory Exercises 2hx13 weeks

Individual training tasks/
preparation of students for 7.5 h x 13 weeks
evaluation
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Total 150 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or
CRITERIA | English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an
I oral presentation (20%) and a
9 written assignment (50%) on a topic related to
the subject of the course

(5) RECOMMENDED READING

-Relevant Bibliography:

. Neelin, J. D. (2010). Climate Change and Climate Modeling. Cambridge University
Press.
. Vasiliev, I., Karakitsios, V., Bouloubassi, I., Agiadi, K., Kontakiotis, G., Antonarakou,

A., Triantaphyllou, M., Gogou, A., Kafousia, N., de Rafelis, M., Zarkogiannis, S.,
Kaczmar, F., Parinos, C., Pasadakis, N., 2019. Large Sea Surface Temperature,
Salinity, and Productivity-Preservation Changes Preceding the Onset of the
Messinian Salinity Crisis in the Eastern Mediterranean Sea. Paleoceanography and
Paleoclimatology 34: 182-202

. Athanasiou, M., Bouloubassi, I., Gogou, A., Klein, V., Dimiza, M. D., Parinos, C.,
Skampa, E., Triantaphyllou, M.V., 2017. Sea surface temperatures and
environmental conditions during the “warm Pliocene” interval (4.1-3.2 Ma) in the
Eastern Mediterranean (Cyprus). Global Planetary Change 150: 46-57.

° Incarbona, A., Martrat, B., Mortyn, P.G., Sprovieri, M., Ziveri, P., Gogou, A., Jorda,
G., Xoplaki, E., Luterbacher, J., Langone, L., Marino, G., Rodriguez-Sanz, L.,
Triantaphyllou, M., Di Stefano, E., Grimalt, J.0., Tranchida, G., Sprovieril, R,
Mazzola, S., 2016. Mediterranean circulation perturbations over the last five
centuries: Relevance to past Eastern Mediterranean Transient-type events.
Scientific Reports 6:29623. DOI: 10.1038/srep29623.

° Kontakiotis, G., Karakitsios, V., Mortyn, P.G., Antonarakou, A., Drinia, H.,
Anastasakis, G., Agiadi, K., Kafousia, N., De Rafelis, M., 2016. New insights into the
early Pliocene hydrographic dynamics and their relationship to the climatic
evolution of the Mediterranean Sea. Paleogeography Paleoclimatology
Paleoecology, 459, 348-364, http://dx.doi.org/10.1016/j.palaeo0.2016.07.025.

° Kontakiotis G., Besiou E., Antonarakou A., Zarkogiannis S.D., Kostis A., Mortyn P.G.,
Moissette P., Cornée J.-J., Schulbert C., Drinia H., Anastasakis G., Karakitsios V.,
2019. Decoding sea surface and paleoclimate conditions in the eastern
Mediterranean over the Tortonian-Messinian Transition, Paleogeography

Paleoclimatology Paleoecology, 534, 109312,
https://doi.org/10.1016/j.palaeo.2019.109312.
. Kontakiotis, G., Butiseacd, G.A., Antonarakou, A., Agiadi, K., Zarkogiannis, S.D.,

Krsnik, E., Besiou, E., Zachariasse, W.J., Lourens, L., Thivaiou, D., Koskeridou, E.,
Moissette, P., Mulch, A., Karakitsios, V., Vasiliev, ., 2022. Hypersalinity
accompanies tectonic restriction in the eastern Mediterranean prior to the
Messinian Salinity Crisis. Palaeogeography, Palaeoclimatology, Palaeoecology, 592,
110903, https://doi.org/10.1016/j.palae0.2022.110903.

° Butiseaca, G.A., Van Der Meer, M.T.J., Kontakiotis, G., Agiadi, K., Thivaiou, D.,
Besiou, E., Antonarakou, A., Mulch, A., Vasiliev, |., 2022. Multiple crises preceded

268



http://dx.doi.org/10.1016/j.palaeo.2016.07.025
https://doi.org/10.1016/j.palaeo.2019.109312
https://doi.org/10.1016/j.palaeo.2022.110903

the Mediterranean Salinity Crisis: Aridification and vegetation changes revealed by
biomarkers and stable isotopes. Global and Planetary Change, 217, 103951,
https://doi.org/10.1016/j.gloplacha.2022.103951.

Besiou, E., Vasiliev, |., Kontakiotis, G., Agiadi, K., Methner, K., Mulch, A., Krijgsman,
W., Antonarakou, A., 2024. Large and rapid salinity fluctuations affected the
eastern Mediterranean at the Tortonian—Messinian transition. Palaeogeography,
Palaeoclimatology, Palaeoecology, 656, 112568,
https://doi.org/10.1016/j.palaeo.2024.112568.

Relevant scientific journals:

Climatic Change (Springer)

Global and Planetary Change (Elsevier)

Paleogeography Paleoclimatology Paleoecology (Elsevier)
Paleoceanography and Paleoclimatology (AGU)
Geomarine Letters (Springer)

Regional Environmental Change (Springer)

Marine Geology (Elsevier)

Climate of the Past (EGU)

COURSE OUTLINE
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MNapaptnuo A9 Course Units Outlines

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | 7™

CODE | rKM-Y09 SEMESTER | 2™

Geotourism — Urban Geotourism - Geotrails

TITAOZ MAGHMATOZ
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 7
TYPE OF COURSE

Specialization, Specific background, Skill development

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND

Greek language

ASSESSMENT
AVAILABILITY TO ERASMUS Yes (in English)
STUDENTS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL694/
MAGHMATOS (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course focuses on the basic concepts and strategies of geotourism, examining its role in
connecting geological heritage with tourism and its protection. Specifically, it analyzes the
development of geotourism routes in urban and semi-urban environments, aiming to
integrate geology into urban architecture and landscapes, while promoting sustainable
development and enhancing the local community. The course also covers international
practices and examples of successful geotourism routes, providing practical applications for
the design and evaluation of geological features that may interest tourists and offer
educational value.

)l
)l

Understand the basic concepts of geotourism and its connection to the protection
of geological heritage.

Develop geotourism routes in urban and semi-urban environments, integrating
geology into architecture and landscapes.

Recognize the strategies for sustainable development in the field of geotourism and
evaluate the challenges and opportunities of urban geotourism.

Apply international geotourism practices for the design and implementation of
geotourism routes.

Evaluate geological features that may interest tourists and provide educational
value.

Propose solutions for the sustainable development of geotourism routes that
promote the local community and environmental protection.

Generic Competences

9 Research, analysis and synthesis of data and information, using the necessary
technologies.

9 Design and project management.

1 Independent work.
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Teamwork.

Work in an interdisciplinary environment.
Decision-making.

Promotion of free, creative and inductive thinking.
Respect for the natural environment.

(3) COURSE CONTENT

A. Lectures

The lectures of the course include the following topics:

)l
1
T

= =4 =4 =8 =8 =8 =9

Basic concepts of geotourism and geological heritage.

Strategies for sustainable development in the field of geotourism.

The connection between geological heritage, environmental protection, and local
development.

Development of geotourism routes in urban and semi-urban environments.
Integration of geology into urban architecture and landscapes.

International practices and examples of successful geotourism routes.

Challenges and opportunities of urban geotourism.

The role of geoparks in sustainable development and the promotion of geotourism.
Evaluation of geological features for the development of geotourism routes.
Impacts of climate change on geological heritage and geotourism.

B. Practical and Laboratory Exercises

)l

l

Design of geotourism routes in urban environments, based on geological features
and cultural heritage.

Mapping geotourism points of interest in cities using GIS tools and other
technologies.

Analysis of the connection between geotourism and urban development, focusing
on the sustainable integration of geological elements into urban planning.
Development of geotourism educational materials for city visitors, aiming to raise
awareness about geological heritage and its protection.

Case study of successful urban geotourism examples and evaluation of their impact
on the local community and economy.

Creation of routes that combine geological features with historical and cultural
elements of cities.

Analysis of the impacts of climate change on urban geotourism and proposals for its
sustainable development.

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1.Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the

COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -

incorporate educational video clips of lecture-
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related content).

In Practice Exercises: PowerPoint presentations for the
tutorial part of the Practical Exercises (posted on
the course website in the e-class), together with
educational videotapes relevant to the lecture
content.

- In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 3h x 13 weeks

Practical and

. 3hx 13 k
Laboratory Exercises X 1S Weeks

Individual training tasks/
preparation of students for  7h x 13 weeks
evaluation

Total 175 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or
CRITERIA | English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
which includes an
9 oral presentation (20%) and a

9 written assignment (50%) on a topic related to
the subject of the course

(5) RECOMMENDED READING

-Suggested Literature :

9 Dowling, R. K., & Newsome, D. (2006). Geotourism: Sustainability,
impacts and management. Elsevier.

9 Brilha, J. (2016). Geoheritage: Assessment, Protection, and
Management. Springer.

9 Scott, D., & Gossling, S. (2015). Tourism and Climate Change:
Impacts, Adaptation, and Mitigation. Routledge.

9 Gray, M. (2013). Geodiversity: Valuing and Conserving Abiotic
Nature. Wiley-Blackwell.

9 Lépez, R, & Ariza, E. (2012). Geosites and Geotourism: An
Introduction. Geoheritage, 4(3), 1-6.

9 Zouros, N. (2004). Geoparks: A New Approach to the Protection of
Geosites and Geodiversity. In Proceedings of the 6th International
Congress of the European Association for the Conservation of the
Geological Heritage.

 Hose, T. A. (2012). Geotourism and Geoconservation: A Guide to
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Sustainable Tourism and Heritage Sites. Earthscan.
' Salvador, F., & Gracga, A. (2015). Geo-tourism and Protected Areas:
Theory and Practice. Springer.

-Related Scientific Journals:
Tourism Management: https://www.journals.elsevier.com/tourism-management

Geological Society Special Publications: https://www.geolsoc.org.uk/Special-Publications

Geoheritage: https://www.springer.com/journal/12371

Journal of Sustainable Tourism: https://www.tandfonline.com/toc/rsus20/current

International  Journal of  Geoheritage and Geotourism: https://www.igi-
global.com/journal/international-journal-geoheritage-geotourism/

Tourism Geographies: https://www.tandfonline.com/toc/rtog20/current

Journal of Ecotourism: https://www.tandfonline.com/toc/reco20/current

COURSE OUTLINE

(1) GENERAL INFORMATION
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FACULTY | SCHOOL OF SCIENCE

DEPARTMENT | GEOLOGY AND GEOENVIRONMENT

EDUCATION LEVEL | 7™

CODE | [KM-Y10 SEMESTER | 2P

Anthropogenic activity and historic landscapes

TITAOZ MAGHMATOZ
TEACHING ACTIVITIES HOURS/WEEK ECTS
Lectures, Practical and Laboratory Exercises, Field Exercise 4 5
TYPE OF COURSE

Scientific area

PREREQUISITES | -

LANGUAGE OF INSTRUCTION AND
Greek language

ASSESSMENT
AVAILABILITY TO ERASMUS . .
STUDENTS Yes (in English)
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/GEOL698/
MAGHMATOZ (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

The course focuses on the exploration of the temporal relationship and interaction between
humans with their natural environment. It aims to provide an in-depth understanding of
how human societies shape the natural and cultural landscape and how environmental
changes affect societies, drawing on lessons from the past.

On successful completion of the course the student will be able to:

 Analyse the interaction between humans and the natural environment, evaluating
the societal and environmental parameters.

T Assess the impact of climate and environmental changes on the evolution of
societies, understanding the complex interdependence of natural and cultural
factors.

9 Identify and analyse land use choices and their impact on landscape evolution and
environmental equilibrium.

9 Synthesise environmental management and protection policies, using theoretical
and practical tools and considering social implications.

Generic Competences

Promotion of free, creative and inductive thinking.
Independent work.
Teamwork.

Ability to work in an interdisciplinary context
Commitment to conservation of the environment
Respect for the natural environment.

Oral and written communication of scientific issues

=A =2 =4 =9 4 =4 4

(3) COURSE CONTENT

A. Lectures
The lectures of the course include the following topics:
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9 Historic landscape: Definition and basic concepts, the natural and cultural landscape

since the prehistory,

Methods of study and analysis of natural and cultural landscapes.

Humans as an ecological factor: Natural resource management, human activity and

ecological equilibrium.

9 Theinteraction of humans and/or human communities with the natural
environment over time: climate variability and impacts on human communities:
vulnerability and resilience, challenges and opportunities.

 Case studies from history: Antiquity, Roman Empire, the Middle Ages, the Industrial
Revolution.

Environmental History and cultural Landscapes: Socioenvironmental relationships,
land use choices, natural resources availability, temporal technology, trade.
Challenges and lessons from the past

= =

B. Practical and Laboratory Exercises

Multi-proxy data processing exercises using appropriate methodologies to assess the
Historic Landscape.

(4) LEARNING ACTIVITIES - TEACHING and ASSESSMENTS METHODS

MODE OF DELIVERY 1. Face-to-face lectures.

2. Face-to-face practical exercises.

3. Use of e-class facilities (discussion areas,
blogging etc.) for dissemination of additional
information, distribution of material, problem
and question solving etc...

USE OF INFORMATION AND | In Teaching: PowerPoint presentations (posted on the
COMMUNICATION TECHNOLOGY course webpage in the e-class of NKUA -
incorporate educational video clips of lecture-
related content).

- In Communication with students: In addition to
personal contact, use the communication and
blogging facilities of the e-class (24/7 availability)
for communication, distribution of materials,
resolving questions, etc.

PLANNED LEARNING ACTIVITIES Activity Semester Workload

Lectures 2h x 13 weeks

Practical and

. 2h x 13 weeks
Laboratory Exercises

Individual training tasks/

preparation of students for 6h x 13 weeks
evaluation
Total 130 hours

ASSESSMENT METHODS AND | The evaluation process is conducted in Greek or

CRITERIA | English (for foreign students or students of Erasmus
Programme). The evaluation includes small individual
esseys during the semester (formative, 30%) and an
examination at the end of the semester (summative)
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which includes an oral presentation (20%) and a
written assignment (50%) on a topic related to the
subject of the course

(5) RECOMMENDED READING
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3RD SEMESTER OF ALL
SPECIALIZATIONS:
POSTGRADUATE DISSERTATION
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COURSE OUTLINE

(1) GENERAL INFORMATION

FACULTY | SCHOOL OF SCIENCE
DEPARTMENT | GEOLOGY AND GEOENVIRONMENT
EDUCATION LEVEL | Postgraduate
CODE SEMESTER | 3
TITLE | POSTGRADUATE THESIS
TEACHING ACTIVITIES HOURS/ WEEK ECTS

Literature review, research and/ or subject development,

writing of Thesis

30

TYPE OF COURSE

Specialized background, general knowledge,
development of skills

PREREQUISITES:

LANGUAGE OF INSTRUCTION AND
ASSESSMENT:

Greek and English

AVAILABILITY TO ERASMUS
STUDENTS

YES in English

COURSE WEBSITE (URL)

(2) LEARNING OUTCOMES

Learning Outcomes/Subject Specific Competences

After the successful completion of the Postgraduate Thesis, the student will be in position

to:

 Conduct an in-depth study of a subject within the scientific disciplines included in

the PSP,

9 Utilize obtained, relevant skills and knowledge to develop the ability to integrate

data and information,

=A =

Seek appropriate scientific information from the related scientific literature,
Combine knowledge and utilize specialized skills to solve complex applied problems,

or new problems within a wider multidisciplinary frame that is relevant with the

PSP,

9 Choose the appropriate methods/approaches and adapt them to the scientific
problem that is under investigation, using innovative thinking,
1 Analyze scientific results and draw conclusions,

= =

Compose a comprehensive scientific/ technical essay,
Clearly and effectively communicate his/her scientific results, as well as the

theoretical background and used scientific approach, through the successful
completion of a comprehensive, multimedia-based presentation to the examining

committee.

Generic Competences

Adaptation in new situations.
Autonomous work.

Creation of new scientific ideas

=A =4 =4 =4 A4 =4 -4 -4 4

Respect the natural environment.

Investigation, analysis and integration of data and information using appropriate technology.

Promotion of free, creative, conductive, and critical thinking.

Work in a multidisciplinary environment.

Ability to exercise criticism and self-criticism.

Planning and management of scientific projects.
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’ 9 Decision-making.

(3) COURSE CONTENT

© N LA WD

Literature Review
Research Methodology

Analysis and processing of analytical data

Extraction of analytical results

Interpretation/ Discussion of scientific findings

Conclusions
Preparation of Thesis
Thesis Oral Presentation

(4) TEACHING METHODS AND PLANNED LEARNING ACTIVITIES/ ASSESSSMENT METHODS

AND CRITERIA

MODE OF DELIVERY

Face-to-face direction from supervising professor
and remotely, if necessary.

USE OF INFORMATION AND
COMMUNICATION TECHNOLOGY

literature review

Use of the Internet for researching scientific papers, and

Use of the available technologies for the communication
between the student and the supervisor

PLANNED LEARNING ACTIVITIES

Activity Semester workload
Thesis writing 70
Preparation of oral 30
presentation
Supervised study 150
Autonomous study 300
Laboratory, computational 200
work
Total
(25 hours workload per 750
academic credit)

CRITERIA

ASSESSMENT METHODS AND

I Public oral presentation and examination of the
Thesis by a three-member examining committee,
in which the Supervisor participates.

(5) RECOMMENDED READING

] Instructions of studying and conducting the Thesis are provided by the Supervisor.
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