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E N 3 Module 4 Analyzing big data !

\ ®UA o epyaciag 1.1a: H amoymn oou ylia v unepOEppavon
TOU Aavinm).

Qm Q @ Xpovikn dtapketa: 15 mins
.o Think-Pair-share y

2KEPOU ATOMLKA KAl AITAVINOE OTIC TTAPAKATW EPWTINTELS
1. Katd m yvwun oag: sivatl «mpayuatikn> n uTrepOépuavon Tou TTAavI;

Nat oxt*
E&nynote: ......

2. Katd m yvwun oag: Tt TPOKAAEL TNV UTTEPOEPUAVOY) TOU TTAQVITN;

3. Ze moleg TyEg Baoilete Tig amoelg oag, Ovoudote Toulaxlotov 3.

2u{)oe€ LE TRV opada cou
YUVEKPLVE Kal oLU{TNOE TA ATTOTEAEOUATA HE TA HEAN TNG opadag oou. TuvoioTte Ta
ATToTEAEOUATA OE pLa oUVTOUN SMAWOT, Yld VA TA LOLPACTEITE 0€ OAOKANPN TNV opada.

Mapouciace omv OAopEAELA
H kaBe opdada mapouatalel Tig SnNAWOCELG 0NV OAOUEAELA TNG TAENC.

Co-funded by the
Erasmus+ Programme
of the European Union




Module 4 Analyzing big data

Vv AedopEva OTIC TINYES

ﬂﬂ @ | % _J_%@ 15-30 mins

E€epeuvnote TOUAAXIOTOV Hia amo TG TNYEG Tou Ppnkate oty epwtnon 3 G
SNUOCKOTIMONG 1) pia atrd TIg TTMYEG TTOU 0ag TTAPOUCiace 0 EKTTALSEUTIKOG oag. O aTtox0g
elval va pddete edv Kal WG xpnotpotolovuvtal dedopeva e authyv TV Tyn. MTopeite
Va XPNOLUOTIOINOETE TIG KATEVOUVTINPLEG EPWTNOELS TTAPAKATW:

Ava@opd otV TNYT 00G: .eeeeveeee..

- ATIO TToU «TTpogpyxovtal» Ta dedopeva ata oTroia Baaciletal aut n Tnyn; Ao
TToloV Kal TTw¢ CUAAEYovTAL;

- Molog xpnoluoTiolel auta ta dedopéva,

- Mwg avalubnkav (eMAEXONKav/@NTpapiomkav/cuvdudaotnkav) Kat
avarapactabnkayv yia va AdBouv T Hop@n ToOUg 0€ AUtV TNV TMyn;

- Moo €ivatl To pfvupa/iotopia g avamapaotaong SeSopevwv/n TMyn;

- Oa UIropoUoEe va €xel YIVEL SLAWOPETIKY) avarrapaaotaon Ue Baon ta idia dedopeva;
AuTO Ba aA\ade TV LoTopia 1) TO UNVUUQ,

- Mowa (aM\a) dedopéva BENeTe N XPELALEDTE YA VA «CUUTTANPWOETE» AUTHV TNV
myn;

Na eiote €tolpol va SWoeTe Xpovo 1 AETITOU OXETIKA PE 60A avakaluyarte yla ta
dedouéva oty TNyn oag.
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E N g Module 4 Analyzing big data 3

Alepelivnon SEGOUEVWV KAl ATTEIKOVIOEWY YL TNV aAAayr] TG TTAYKOOHLAG
= OepoKpaoiag

( hﬂ 5 Q ‘ Xpovikn dlapkela: 45
+ 3 -G -;QB minutes

Awepevvnom Sedopévwy Ekdoxng A (Stadiktuakn)

YTOUG TTAPAKATW LOTOTOTIOUG UTTOPEITE va €§EPEUVIOETE SESOUEVA KAl ATTELKOVIOELG OXETIKA UE
™mv al\ayn ¢ Taykooulag Bepuokpaoiag:

https://climate.nasa.gov/vital-signs/global-temperature/

https:/lec.europa.eu/eurostat/databrowser/view/sdg 13 30/default/line?lang=
en

http://www.cru.uea.ac.uk/

‘Epya (KTTopeite va Ta SLapolpATETE O HKPEG OUASES):

®  Mehemnote TI¢ MANPoYopieg atov ototomo g NASA: maite pe to ypdenua, deite ta
Sedopéva Tou €xete Aafet. MNpaPte pia cUVTOUN AVACKOTINGT OTNV OTTola TTEPLYPAPETE
Kal oUINTATE: TIG TTANPOYOPLEG GTOV LOTOTOTIO, TA XAPAKTINPLOTIKA TOU CUVOAOU
Sedopévwy, TV TINyY| ToU Kal ToV TPOTTO avaTapdaotaong Twv SESG0UEVWY.
YUUTTEPIAABETE LA GUYKPLOT) TOU YPALMLKOU YPAPY)LATOG KAl TWVY XPOVOTELPWY OTOV
Xapm (TMola gival Ta duvata onpeia KabepULag amod auTeg, TTolo TIPOTLUATE, Yla TTolo
KOLVO Kal ylati;).

e  Kavte 1o 610 yla tov Lototomo ¢ Eurostat. Tupmepilapete t1¢ okéelg oag atov
Tivaka og gUYKpLOY UE TO YPAPNUA.

®  JUYKPLVETE TA YpAPUATA OE AUTOUG TOUG LOTOTOTTIOUG LE TO Ypagpnua otn Stevbuvon
http://www.cru.uea.ac.uk/

®  JNUELWOTE TIG SIAPOPES KAl TIG OUOLOTNTESG KAOWG Kal Ta duvata Kal aduvara onueia
TOU KaBevog.

Qg HKkpY) opdda, KAvte pia cuvtoun Trapouaiaon yla Ty Taykooula Beppokpacia, Le Baon Tig
avarapaoTAoelg O€ vav 1 TTEPLITOTEPOUG ATTO AUTOUG TOUG LOTOTOTIOUG.

ExkSoxn B (av dev unapyel Stabéaun npooBacn oto Iviepver — Avanapaoctacelg aTo
®dUAo gpyagiag

TNV €MOpEVT oeAida BAETTETE TPIA SLAPOPETIKA YPAPNUATA TTOU AVTLITPOCGWITEVOLV TTapouoLa
Sedopéva yla my Taykoopia alhayr Beppokpaciag. MeAEOTE TA Ypa@NUATA KAl YPAWTE Hia
KPLTLKY) TNV OTT0ia CUYKPIVETE TA XAPAKTNPLOTIKA KAl Ta duvatd kat aduvata onpeia autwy Twv
YPAPTNUATWV.

Etoludote pla ouvtoun Mapousiaon o€ auTd Td YPAPNUATa yia OAn Vv opada Kat
OUUTTEPINABETE TOUAAXLOTOV Hia gpyacia, TpoBANUaA 1) epwnom.
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Mean near-surface temperature deviation (source: EEA) (online data code:SDG_13_30)

Source of data: European Environment Agency (EEA) ©Help  Curentview Default presentation ~ <
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GISTEMP (by NASA Goddard Institute for Space Studies)

\k ®UAo epyaciag 1.3: ANayéc Oeppokpaciag o€ TOMIKO eninedo
sy Baoiletal og OAAVOLIKEG TINYEC —ITOPOUV VA XPTOLOTTIOINO0UV EVOEIKTIKA

ﬂﬁ P

The Dutch meteorological institute (KNMI) controls 30 automated weather stations spread
over the Netherlands, that constantly collect temperature and other weather data.

45 minutes

Waarnemingen Bekikvervachtingen > Bekikwaarchuvingen >

Actuele waarnemingen

Om een weersverwachting te kunnen opstellen en het klimaat te
monitoren, verzamelen meteorologen over de hele wereld
\waarnemingen en metingen.

Het KNMI beheert in ruim 30

die continu de windrichting en -sterkte, de temperatuur, de relatieve
vochtigheid, de neerslag, de globale straling van de zon, zicht en
luchtdruk meten, evenals neerslagsoort en weertype.

Actuele metingen van de stations worden op deze pagina
gepresenteerd. De gegevens worden elke 10 minuten geactualiseerd.

<

Temperatuur (°C)

https://knmi.nl/nederland-nu/weer/waarnemingen

MetaBeite 0€ AUTOV TOV LOTOTOTIO Kal €£EPELVNOTE TA S€SOUEVA OTOV XAPTN, TOV TTivaKd KAl OTO
YPAPNMA. TN CUVEXELA ATTAVINOTE OTIC TTAPAKATW EPWTNOELG.
1. Nooot deikteg kalpoL xpnotpotmolovvral;, Mota dsdopéva culéyovtal;

2. Tooa onueia dedouévwy culEyovtal avd wpa; Avd uépa? Ava £tog?

3. TMoleg Aettoupyieg ota dedopéva Tou TTivaka amaltolVTal Yd Va EUPAVIOTEL To Ypdpnua
Oepuokpaciag oe autov ToV LOTOTOTIO;.

4. Ag umobegoupe otL Ta dedopeva Beppokpaaiag TTou oulleyovtal (30 otabuoi kabe 10
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\ETTA) amobnkevovTal Katl gag {MTeital va XpnolUoTTooeTeE autd ta dedopéva yla va
UTToAoyioete T pEon €mola Beppokpacia otnv OANavdia: e§nynote TV TTPOCEYYLOT 0aG
YlO VA TO KAVETE AUTO.

EKTOC aTTO TIC TTPAYUATIKES UETPNOELS KalpoUu, To KNMI Stab<tel emiong €vav TTivaka e €yxou
KAipatog. https://www.knmi.nl/over-het-knmi/nieuws/klimaatdashboard

2021 Gemiddelde jaartemperatuur (°C)
De Bilt, vrijdag 19 februari 2021

Verwachting: 11.1 °C (10.3-11.9 *C)
15

14

13

12

11

10

1900 1920 1940 1960 1980 2000 2020

— Gemiddelde — Trendlijn

Bron: KNMI

E€epeuvnoTe TO YpA@NUA OTOV LOTOTOTIO KAl ATTAVINOTE OTIG TTAPAKATW EPWTIOELG.
1. Mwg ouyYKpIvETAL N TAOY UE TA ONUEia SESOUEVWY;

2. YUYKPIVETE TO OANAVOLKO YpA@PNUA LE Ta TTAYKOOULA ypa@nuata amo T dpactnplotnta

1.2

- [Noleg lval ol OHOLOTNTEG KAl Ol SLAPOPES: UETAEU AUTWY TWV YPAPNUATWY Kal TWV
dedopevwy;

- Nwg givat n alayr g Oepuokpaciag omv OAavdia og cUYKPLOY) UE TNV TTAYKOTILA
al\ayr) Bepuokpaaciag;

EmumAov 1: MNpoomaOnote va @TIAEETE €vav TTivaka Kal €va ypa@nua pe Bdaon Tig
OoMavSIKEG «avwualieg» (XYMBOYAH: Ba TTpETTEL va TIG UTTOAOYICETE TTPpWTA).

Ot OM\aVOIKEG LETEG ETNOLEG OEPUOKPATIEG AVTLITPOCWTTEVOVTAL ETTIONG OE €va «YPAPLKO
Awpidwv Bpuavong» OTTWE To KTTAYKOOWULO>» TToU oag sppaviletal o dpacmptdmra 1.2.

https://www.knmi.nl/over-het-knmi/nieuws/klimaatstreepjescode-warming-stripes

3. JUYKPIVETE AUTO TO YPAPNUA AWPIOWVY HUE TA YPAULLIKA YPAQPUATA: TTola loTopia AEsl
KABe avamapdotaon; lNa TTolo Koo Ba xpnolpoTolovoate KABeUia ATTo AUTEG TG
avarapaotaoslg;, Na altTloAOYNOETE TNV ATTAvVINoT| oag.

Tehkn epyaocia:

Me Bdon ta eupnpatd oag (oto 1.2 kat 1o 1.3) kavte pla Tapouciaon oty omoia cuvoilete
TTw¢ oxetiletal n €6vIKN agag allayr) Bepuokpaciag pe v maykooua alkayn Ospuokpaaciag.
YUUTTEPINABETE TOUAAXLOTOV Hid «AUTOSNULOUPYNTN> OTITIKN AvaATIapAcTaaoT], OTTWE Eva
ypaenua/ypapkd/Sidypappa yia va uTTootpi&ete Ta supnuatd oag. INUEiwon: pwIaoTe Tov
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EKTTAULSEUTIKO 0OG OXETIKA E TNV ATTALTOUEVT LOP®T.

®UAo epyaociag 2.2A: Meyala Asdopéva kKat AAyoptOpot-
'E€urtvn MoAn

@ ﬂ Q Xpovikn diapkela: 20 minutes

Mepikoi oplopol (umopeite va avalnmoete AAAoug):

«Mia €fumvn TOAN €ival pla aoTikn TEPLOXT| TTOU XPNOLUOTIOLEL SLAPOPETIKOUE TUTIOUG
NAEKTPOVIKWY HEBGSWY Kal alodnmpwy yla ™ cuAloyn &edopévwy. OL TANpoEopieg TTou
ATTOKTWVTAL ATl auta ta Sedopéva XpNOLUOTIOOUVTAL Yld TNV ATTOTEAECUATIKN Slaxeiplon
TMEPLOUCLAKWY OTOLXElWY, TOpWV Kdl UTIMPECIWY. OE avtaAlaypa, auta Ta oedopéva
XPNoloTTolouvTal yia TN BeATiwon Twv AEITOUpPYlWY G OAN TNV TOAN. Auto TeplAapfavet
dedopéva TMou cUAAEyovTal ATTO TIOAITEG, OUOKEUEG, KTipla Kal TTEPLOUCLAKA OTolXEla TTou otn
ouvexela uTtofdMovtal oe emefepyaoia kal avalvovral ylia tnv Tapakoloubnon Kal
Slaxeiplon ouoTNUATWY KUKAO@OPIAG Kal HETAPOPWY, OTABUOUC Tapaywyng TNAEKTPLKNG
EVEPYELAG, ETTIXEIPNOELG KOWVNG WEEAELAG, SikTua USPeUONG, ATTORANTA, AVIXVELUOY EYKANUATOC,
ouoThuata TAnpo@oplwy, oxoleia, PIBAOOYKEG, VOOOKOUELd, KAl AANEG KOLVOTIKEG UTIMPECIEG>.
Myn: Wikipedia

«levika, pwa €EuTivn TMOAN €ival pia TOAN Tou XpnoluoTiolel TeExvoloyia yla v TTapoxy
UTIMPECLWV Kal TV €MiAuon TPoBANUATWY TG TOANG. Mia €EUTIvn TTOAN KAVEL TTPAYUATA OTTWG
BEATIWVEL TI LETAPOPES KAl TNV TTPOGRACIUOTNTA, PEATIWVEL TIG KOWVWVIKESG UTINPECIES, TTPowBEl
™ BuwolpndmTa Kat Sivel aToug TTOATEG TG PWVN».

Mmyn: https://blog.bismart.com/en/what-is-a-smart-city

«Ta peydla dedopcva TPOCEPEPOUV TN duUVATOTNTA 0TI TTOAEL VA ATTOKTOOUV TTOAUTIUES
TTANPOWOPIEC TTOU CUANEyovVTAl MECW Ola@opwyv TINYWV KAl aloOnTnpewy oTo TPAYUATIKO
meplBaihov>. (Mny" Hashem e.a., 2016).
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Programming model for srocessing laige dats
sets with ithems

with a parallel, distributed ajgorit

Distributed fault tolerant ds
unstractured. dan se

iatabuse For lange
s Tike NOSQL

= §
Figure 1: H repioxn tng é§utrvng moéAng (Hashem e.a., 2016, p. 749)

Epwmoslg yia ou{mon Tou O€parog:

* Mowa eival Ta XOpakTNPLOTIKA piag €Eumvng TOANG; MNvwpilete 1) Buwvete otolxeia piag
€EUTTVNG TTOANG oTo TTEPLBAANOV aag;

0 lMola dedopéva oulAEyovTal Kal TTwG; Ma Tolov okoTd?
0 MNota &edopéva eival (umopel va eival) cuvdedepéva,
0 Motot «akyoptOuol/potifa» UImopouv va XpnatpoToimOouy yia ™ A amo@dcswy;

0 Oa Bé\ate va {noete o€ pia €§UTIVN TIOAN; MNati ox1)?

* NMwg emnpealovv ta Heyaha SS0UEVA Kal Ol AAYOPLOUOL Ta UETPA TTOALTIKNAG 1) TN AnYm
ATTOPACEWY OTO TAAiol0 Twv €EUTIVWV TOAswv; Mota nOwka {muata TPEMTEL va
ou{nmoOouy;

Figure 2. From data to decisions.

Source: Berntzen et al., 2018

Further reading:
https://openarchive.usn.no/usn-xmlui’/handle/11250/2682133

https://medium.com/predict/the-smart-city-dilemma-privacy-vs-convenience-9efb2a45c26
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i ®DUAMo epyaciag 2.2B: Meyaha Aegdopéva kat AAyopiOpot:
™. MepoAnyia detypatoAnyiag, Keva dedopevwv

n Q Xpovikn Stapketa: 20
minutes

Caroline Criado Perez, ouyypageig Tou BiAiou “Invisible Women : Exposing Data
Bias in a World Designed for Men”, aoxo)eital pe keva Sedopévwy o€ ax€on e TO QUAO.

e Ava{ntnote mAnpoopiec oto S1adiKTUO TXETIKA UE TNV €vvola TOU «KEVOU
dedopgvwy pUAoU>. lMeplypaPte TNV €vvola Kal SWOoTe TOUAdXLOTOV Eva
napddetyua xaouatog Se50UEVWY QUAOU.

e JKeQTE(TE AAAEC OUASEC avOPWTIWY TTOU UTIOPEL va UTTOEKTIPOOWITOUVTAL OTIC
OUAAOYEG 6eSOUEVWY KAl KATA CUVETIELA va SNULOUPYOUV TIPOKATAANPELG OTIC
avaAUgoElG Kal otnVv nmapouaciaon Twv ATOTEAECUATWV.

e EA€yéte TIC Mapoualdoels TG Epeuvag Tou Baciletal oe dedougva OXETIKA LE TN
ouAoyn edouévwy. KaAuTttel To mAaioto Tou Selyuatog (tonobeoia,
EMIAOYN, ...) TV guBELEL TWV TTapouatalOUEVWY ATIOTEAEOUATWY;

Enéktaon peAémg:

Giest, S., Samuels, A. ‘For good measure’: data gaps in a big data
world. Policy Sci 53, 559-569 (2020). https://doi.org/10.1007/s11077-
020-09384-1
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®UAo epyaciag 2.2C: MeydAa dedopéva Kal
AAyipiOpuol
XPOVIKN
ﬂ ¢° @ 6l.C'lpK8laI 20
minutes

MoA\& pEtpa TOMTIKNG UuTToompilovtal onuepa amod  alyoplOpoug Tou
Baaoilovtal oe UAOYEG peyalwy dedopevwy. EWdIkOTEPA, autd cupPaivel He Ta
pETpa aog@aleiag (1M.x. TTOU Kal Tolog va PAgeL yia OTTAa ota agpodpopta) 1 yla
TOV EVTOTILOMO ATTATNG (T7.X. TTOLOG TIPETTEL VA EAEYEEL TIG (POPONOYIKEG SNAWOTELS).

AlaBAaocte AUTO TO (PAVTACTIKO TTAPASELYQL:

A¢ umoBéooupe OTL UTTApxel €vag MANOuouog amd duo opadeg ioou
HeyEOoUG: Toug Irmomotapoug Kal Toug PELRG. Ot oTaTIOTIKEG Seixvouy OTL
ol lrrromotapot euBuvovtal yia 1o 51% OAwv Twv EYKANUATWY Kat ot Raves
yia to 49%. Mepattepw €peuva deixvel OTL o 51% Twv Irumonétapwy
EWTAEKOVTAL OE AUTA TA EYKANUATA, EVW To 49% Twv Raves gugavi{ouv
EYKANUATIK oupmeppopd. H aotuvopia O€hel va sivat 1o
QUTOTEAETUATLIKY] Kal armo@aoi{el va apxioel va unv eA€yxel tuxaia 1000
KAtolkoug yla €va pnva, alAa va gléyxetl 510 [mmomotapoug - €K Twv
omoiwv to 51% eival eykAnuatieq pe amotéleopa va cUAAAPel 260
gykAnuatieg. Tnv dta ottyyn) n aotuvouia gleyxet 490 Raves - ek Twv
omolwv To 49% eilval eykAnuatikd, He amotéheopa 240 oUAYPELS
EYKAnUatiwy. H aotuvopia gival Ikavortoinpevn e Ta AMOTEAETUATA TOU
unva kat vrootpilel 0Tl akoun Kat to 52% ano toug 500 sykAnuatieg
pawvotav va eivat Irumonotapog. Tov emopevo punva amogaci{ovv va
e\éyEouv 520 Hippos kat 480 Raves. Kat Tt €ylve? Ekeivo To prva akoun Kat
TO 53% TWV CUNANPOEVTWY EYKANUATIWY QalvoTtay va sivatl Immomotauog.
H unEBOdOC e@apUOoIMKE Kal META amd Svo xpovia 1o 73% NG
EYKANUATIKNG CUITEPLPOPAC avaTEONKE atoug Hippos.

Epyaocisg:
1. EA€y&Te TOUG UTTOAOYLOUOUG Kal cUINTNOTE TO TTAPASELYAL.

2.To 2019 o N€a Yopkn to 95% Twv Havupwv ayoplwy 20 etwv urtofAnOnkav

o€ €\EyX0O TOUAAXLOTOV Hia @opd AOyw «gUAoyng uroyiag», evw auto
OUVERN UeE To 17,5% TwV AEUKWV ayoplwv ¢ idtag nAkiag. Mrmopei autd
va €lval Ta ATOTEAETUATA EVOG TTAPOUOLOU UNXAVIOUOU;

Enéxtaon pehémg: https://en.wikipedia.org/wiki/Algorithmic_bias .
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‘ ®UAo epyaciag 2.2D: Meyala dedopéva Kat alkyoplOpot:
n Weudeig TTAnpogopicg

n Q e Xpovikn Stdpketa: 20
20 minutes

Ju{nmorte otV oyada oag:

Mola ival n KOpLa TNy”n oag yla TPAYUATIKEG EIONOELS: TA TTAPAdOTIaKA HETA
EVNUEPWONG; Meaa KOWVWVLIKNG SIKTUWONG; ANQ.....; JUYKPIVETE AUTO WE TIG TIMYES TTOU
ou{nmOnkav ot dpacmplotra 1.1.

BRI v G

To facebook oac kaAel va {rjoeTe o€ pla
¢ovoka otnv omoia Ba £xete mavta 6iklo

AMAwon: Mewwvetal o aplBpog twy véwv Tou dtapdalouv epnuepideg. Autod odnyel o€
(PUOOAISEG PiATpoU Kal Peudeig eldnoELG.

* Yu{nmote TV TapaAmavw dNAwor. SUn@wveite 1) oxL; Molog umopei va sival o
UNXAVIOUOG TTiow ammd autd Tou ocupPaivel dw; Mwg Tailouv polo Ta peydla
dedouéva kat ol alyoplOuol o auto;

AwaBaocte v Eloaywyn) kat To HEpog pe Titho «Kivbuvol» oto akdAoubo apbpo o
Wikipedia: https://en.wikipedia.org/wiki/Filter_bubble

* Avayvwpilete Toug KlvdUVOoUG TToU TTEpLYpAagpovTal edw; OEAETE va AAAAEETE T YVWUN
gag yla tnv mapamavw dnAwaon;
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®UAo epyaciag 3.2: Mépog A: To OLKOAOYLKO oA ATOTUNTWHA

3 Qm (B)  15min

AToUKA

Metaeite otov tototomo: https://www.footprintcalculator.org/ yia va vmoloyioste 10
TTPOCWTILKO 0aG ATTOTUTIWUAL.

2e opada

Ye €va (EUYApl CUYKPIVETE TA TTPOOWITIKA 0ag ATTOTUTTWHATA KAl oU{NT|OTE OUOLOTNTES
Kat dla@opeg. Tt TPOoKaAEL autq;

Alapolpaopog

Ymoloyiote kat cu{nmote (1e BAon ta amotehéopata OAwV Twv {EVYAPLWV) TL AVAUEVETE
va glval To €OVIKO 0ag OLKOAOYIKO ATTOTUTTWMA OE «ApLlOUO Yalwv>.

[V, dDUALo epyaciag 3.2 Mépog B: ZUykplon xwpwv
m e 20 min
: 2 30

MetaBeite otov (ototomo: https://data.footprintnetwork.org kat e€epsuvnote Ta
dedouéva ™G xwpag otV ofroia €xel ekxwpnBei n opada cag. Opovtiote va KAVETE T
egne:

* MeletoTe TA TPlA YpaAPUATA KAl TOUG TTIVAKEG TOUG yla TN Xwpea: TTota dedopéva
XpnolpoTiolovvtal o€ KAOe oTtikoToinon; Mwg cuvdgovtal Ta Ypa@nuata; (Kavte
KALK OTO «UABETE TTEPLOCOTEPA>)

* JuvolioTe TIG TACELS Yl TN XWPA OO0V A@POPA TO OLKOAOYLIKO aATTOTUTIWMA, TO
ENEpA/aTOBepa Kal ™ BLoXwPNTIKOTNTA KAl TTPOETOLUACTEITE va €§nyNosTe
QUTEG TIG TAOELG €V CUVTOMIA o€ OAOKANPN TNV opada.

Mpoalpetikd (TMpoetolpacia ya to 3.3): €§epeuVNOTE TTEPALTEPW TA SESOUEVA KAl TLG
QATTEIKOVIOEL OTOV LOTOTOTIO.
* MNota Sedopéva XpNOLULOTTIOLOUVTAL YA TOV «TTPOaSLOPLOUO TOU ATTOTUTIWHATOG> (TO
ENELPA KAl TN BLOXWANTIKOTTA) KAl TTWE XPNOLUOTIOIoUVTAL;
* Melemote Toug TTivakeg Sedopévwy: TTola €ival Ta XAPAKTNPLOTIKA TwV SESOUEVWY;
Mwg €xouv peTpnOsi/cUN\eYEL; TTWG €lval opyavwpEva Ta Sedopéva atov TTivaka;
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=% DUMo epyaciag 3.3A: Avaluon Meyalwv dedopévwy (avoikm
N, gkdoxn)

m 9 30 min
2 30

XpnolpoTmonaote 1o apxeio dedopévwy excel mou oag mapouaialetal amod tov
EKTTALOEUTIKO 0aG 1) KATERAOTE TO €6W:

Database in excel format

Xpnopomowwvrag to Excel dnuloupynote éva cuvOUAOUEVO YPAUKO YPAPN A
OUYKPLVOVTAG TO «OLKOAOYLKO ATTOTUTIWUA AVA ATOMO» KAl «T1 BLoXWwenTkOTTa ava
ATOMO» HE TNV TTAPOS0 TOU XpOvou yla SU0 XWPES (TIG OTToleg HTTopeite va eMAEEeTe
povol oag). Ot TapakATw EPWTNOELG UTTOPEL va oag kaBodnynoouv o€ auTo.

E&epelivnon: kKatavonom tou apxeiov Sedopévwy

- Mooeg oslpeg; Nooeg omAeg; MNooa kuTttapa; Tt €idn dedopevwy;

- Nati kamolot aptbpoi eival peyalot kat aA\ot pikpol (akoun kat oty idta otAn);

- Tt onuaivel ot eMKePAAdeG TwV onAwV; MoLeg E8IKEG oMAEG UTTApXOULV; Tt
UTTAPXEL O AUTA,

- Nwg givat opyavwueva ta dedougva otov Tivaka,

YYMBOYAH: xpnotuotoiote to BIBAI0 KwOIKWwY yla TTEpAITEPW £EEPEVVNON Kal
Katavonon

EmA£yovtag ta amattoUpeva dsdopeva
- Moleg xwpeg BENETE va OUYKPIVETE TIG LTTEPWPIEC; MNarti autd;
- Mou umopeite va Bpeite T LETABANTEG TTOU Xpelaleote (o€ TTOLEG OTNAES);
- QIA\TpApPETE TA SESOUEVA YIA VA EXETE LOVO AUTA TTOU XPELALEDTE YA VA PTIALETE
TO YPAPNUA 0aG.
YYMBOYAH: emMikoAAnote autd ta dedouéva og €va VEo Kevo apxeio Excel.

Avarapaotaon Twv Sedopévwv
- XpNOolUOTIOINOTE Ta pyaleia oto excel yla va dnULoupyrnosTe To CUVOUAOTHUEVO
YPOUULKO YpA@nUa OTIwG UTTOSEIKVUETAL 0TV epyacia (Seite v KopuEn TG
oeAdag).
- Mowa givatl n LoTopia yla auto To YpaPnua;
- MTopeite va MPooapuOoEeTe (VA XELPLOTEITE) TO YPAPNUA PE TETOLO TPOTIO WOTE N
lotopia va sival SLapopeTIKN;

AvaoTtoxaopog
- JUYKPLVETE TO YPAPNUA 0aG LE TA SVO YPAPNUATA TWV XWPWV TIOU ETUAEEATE amod
TOV LOTOTOTO.
- Mola €lval Ta TTAEOVEKTILATA TOU CUVSUATHUOU TWV YPAPTNUATWY SU0 XWPWV;
- Mola €lval Ta PELOVEKTUATA,
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AlepglivnoN: KATAVONON TOU apxeiov dedopevwy

- Mooeg oepég; NMooeg omAeg; Modoa kuttapa; Ti €idn dedopevwy;

- MNati karolot apldpoi sivat peydlot Kat AANOL pkpol (akoun Kat oty idta othin);

- Tuonpaivel ot eTUKEPAASEG TwV oTNAWV; MNoleg I8IKEG OTAEG UTTAPXOUV; TL UTTAPXEL

o€ auTq;

- MNwg elval opyavwpeva ta dedopugva oTov mivaka;
YYMBOYAH: xpnotpormonote 1o BIBAL0 KWOLKWY Yl ITEPALTEPW SLEPEUVNON KAl
katavonon

EriAéyovtag Ta amattovpeva dedopéva
- MNoleg xwpeg BEAETE va OUYKPIVETE TIG UTTEPWPLEG; MNarti autaq;
- Mo propeite va Bpeite T LeTaPANTEG TToU Xpelaleate (O€ TTOLEG OTNAEQ);
- DIATpapete Ta SedopEVA YLA VA EXETE LOVO AUTA TTOU XPELALEDTE yla va QTIAEETE TO
ypaenua oag.
YYMBOYAH: emikoA\r|ote autd ta dedopéva o€ €va VEo KevO apxeio Excel.

Avartapaotaor Twv SESopEVWYV
- Xpnolpornolnote ta epyaleia oto excel ylia va SnUoupyr)O€TE To CUVOUACUEVO
YPAUULKO YpA@PNUA OIS UTTOSEIKVUETAL OTNnV epyacia (Seite v KopuPr ™S
oeAidag).
- Mola elval n lotopia yia auto To ypagnua;
- Mrtopeite va TpooapUOOETE (VA XELPLOTEITE) TO YPAPNUA LE TETOLO TPOTIO WOTE N
lotopia va gival SLapopeTiKn;

AvVTaoTOXAGHOG
-YUYKPIVETE TO YpAPNUA 0ag LUE TA SUO YPAPNUATA TWV XWPWV TTOU ETIIAEEATE ard Tov
LoTOTOTO.
- Mola gival Ta IMAEOVEKTHUATA TOU GUVSUATHOU TWV YPAPNUATWY SU0 XWPWV;
- Mola eival Ta peloveknuata;

.
[, Activity 3.3B: AvaAuovTag éva oUvoAo dedopévwv

m e 30 min
2 30

XPNOIYOTTOINOTE TO APXEI0 OEDOUEVWY excel TToU 0O TTAPOUCIAcE O EKTTAIDEUTIKOG
0ag yia va ONPIOUPYNROETE Eva CUVOUAOUEVO YPAPMIKO YPA@NUO TTOU CUYKPIVEl TO
«OIKOAOYIKO QTTOTUTTWHA ava ATOUO» Kal «Tn BioxwpenTiKOTATA avd AToho» JE TNV
Tépodo Tou Xpdvou yia Tig Katw Xwpeg kal T PivAavdia

Ta TTapakdTw BAMATA ocag KabBodnyouv o€ auTo.

BApa 1: Aqyn Twv dedopévwy (av dev gival akopa diabéoiua yia e0dg) Database
in excel format mou TTpoépyeTal atd 1o data.footprintnetwork.org (1961 - 2017)

e Pi¢te pia PoOoeKTIKA paTIG oTa dedouéva. Oa eTmKEVIpwOOUPE OTISC dUO
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METABANTEG:
» Use the excel data file presented to you by your educator to make a combined
line graph comparing the ‘ecological footprint per person’ and ‘the biocapacity
per person’ over time for The Netherlands and Finland

BrApa 2: Avo {exwpioTd apxeia
- AnuioupynoTe dUo EexwploTd apxeia excel: éva yia 1n PivAavdia (KwdIKOS 67)
Kal éva yia Tnv OAavdia (kwdikdg 150).

o Na va 1o KAVETE auTo, aPaIpEOTE (QVTIYPAWTE) OAEG TIG OEIPEG UE TOV
owoTo KWwOIKG XWPag (atrd To apxeio excel ye OAES TIC XWPES) Kal
ATTOBNKEVUOTE TIG O€ EEXWPIOTA apxeia. MpooEgTe va avTiypayeTe
€TTIONG TNV TTPWTN O€IPd (UE TA OVOUATA TWV OTNAWV).

- Ta&ivéunon Twyv dedouEVWY KATA «Eyypa®» (auTr gival n 0TAAN YE Ta
ovouata Twv PETABANTWY). Twpa 6Aa Ta dedouéva atmd To EFConsPerCap
kai To BiocapPerCap ptropouv va avTiypa@ouv €UKOAQ.

BrAua 3: 'Eva véo apyeio yia va ouvdudoeTe dedopéva Kal va SNUIOUPYNOETE
TO YpA@pnua
- AnuioupyAoTe €va véo apxeio excel 6Tou Ba cuvdudaleTe Ta dedopéva Twv dUO
XWPWYV, OTTWG auTo:

A B C D E |
1 |Year MNL_EFConsPerCap FI_EFConsPe NL_BiocapPe FI_BiocapPerCap
2 1961 3,441279604 6,72844908 1,24884015 15
3 1962 3, 757064707 6,34715741 1,25412626 14,2721372
4 1963 4,030625503 6,59753656 1,21405536 14,3614576
5 1964 4,263565614 6,8900676 1,22610153 14,1894186
6 1965 4,207671426 7,16218402 1,13798012 14,3847131
7 1966 4,31488108 690693547 1,10958268 14,2690707
8 1967 4,472822469 7,11714645 1,14716588 14,4039301
9 1968 4,950798414 575129775 109716033 14,4111914
10 1969 5,373565251 6,38517923 1,09200401 14,4834109
11 1970 5989664773 7,14404093 1,05979802 14,6272478
12 1971 6,117044515 7,3B592589 107292496 146694126
13 1972 6.600457811 715770908 1.03539347 14661672

BApa 4: Twpa Ptropeite va dNPIOUPYACETE Eva YPANMIKO YPAPNUA TWV TEOCTAPWV
OTNAWY, XPNOIUOTTOIWVTAG Ta EpYaAEia Tou excel.

2nUEiwon: ITTOPEITE ETTIONG VO «XPWHATIOETEM TIG TTEPIOXEG METAGU YPANUIKWV
YPa@nuUATWV.
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——NL_EFConsPerCap  ——F|_EFConsPerCap  ——NL BiocapPerCap FI_BiocapPerCap

- -TMoia gival n 1oTOpIa yIa auTd TO YPAPNUQ; - MTTOpEITE VO TTPOCAPUOCETE (VO
XEIPIOTEITE) TO ypAPNUA CaAg PE TETOIO TPOTIO WOTE N I0TOpIa va egival
OI0QPOPETIKNA;

AvaoToxaouog
ZUYKPIVETE TO YPAPNUA oag pe Ta duo ypagruata Tng OAavdiag kal Tng PivAavdiag
atro TOV IOTOTOTTO.
- - [lola €ival Ta TTAEOVEKTAUATA TOU OUVOUOOHOU TWV Yypa@nudtwyv OUo
XWpwy;
- -Toia gival Ta YEIOVEKTAUOTQ;
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dDUALo epyaciag 4.1: Alepelivnon Kal AVAGKOTNOT) EVOS LA aATOC

0“ - @ 45 min

Ma €va amo ta SI8aKTIKA UAIKA Tou TTapaptnUaTog KAVTE ta €ENG:
Mepovwpéva
* AoUAEPTE TIC €pyacie¢ oto UAKO oav va eilote pabnmg Seutepofabuiag
ekmmaidevong (15 Aemrta).
INMEIWON: UTTOPEITE va XPNOIUOTION|OETE TA ATTOTEAEOUATA TWV SPACTNPLOTNTWY OTIC
evotnreg 1 kat 3 autng g evotntag.
Y€ ja MUKpN opada
* MOLPOOTEITE T ATOTEAETUATA OAC OTIG EPYACIEG TOU HABOUATOG Kal U(NTNOTE TIG
EWMELPLEG KAl TIG alMOWEL 0ag OXETIKA UE: TO eminedo SUTKOALAG - ToV XPOVO TToU
XPELAOTNKE - TO EVOLAPEPOV 0aG Yla To BEua - TIG BEATIWOELS TTOU Ba KAvaTe Katd
™ 6daokalia autoy Tou padnuatog oe (oag) MaONTeg ™G Seutepofaduiag
ekmaidevong (kat Adyot) K.\t
e Mdbete WG auTto To BEUA TaAPLAlEL OTO TIPOYPAUUA OTTIOUSWY TOoU SISAKTIKOU aag
avTIKELHEVOU (1) AAwV pabnudatwy STEM). Mola B£pata Kal 7olol aTtoxol Tou
TIPOYPAUUATOG oTToudwV e€eTalovtal o€ AUTO TO HAdnua;
o TKe@TeiTE TL Xpelaletal yla va d1ddagete autod To padnua.
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MAPAPTHMA 1A - YTTOSElyHaTIKO S18AKTIKO UAIKO yla TNV UTTEpOEPHAvVON TOU TTAAVITN
yia padnrég Nlupvaaiou - pog xpnon ot dpacmpromra 4.1

YnepOéppaven tov mAavijn

lowg £xeTe akoUoel avBpwTToug va Aéve OTI N TTaykoapia Bepuokpaacia aveBaivel. O1 TTayol oTov
Bopeio kai véTio TTOAO AIovouV Kal Ta KAAOKaipia gaiveTal va gival 1o {eoTd. AuTO ovopddeTal
uTTEPBEPUOVON TOU TTAQVATN

Source: https://pixabay.com/nl/photosl/ijs-ijsberg-gletsjer-ijsland-water-3544836/

1. T moTtelere: oupBaivel N uTTEPOEPUAVAN TOU TTAQVITN;»
a. . [lMapartnpeite onuadia uTTEPBEPUAVONG TOU TTAGVATN GTO OIKO 0ag TTEPIRAAAOY;
b. AkoUTe yia Tnv uTtEPBEPUAvVON Tou TTAQVATN OTO OXO0AEIO, OTO OTTITI OTIG EIOAOEIS 1
o€ dA\a péoa evnuépwaong; Molo gival To Prvuua;
c. Tloigg TNyég Ba xpeIaaTeiTe yia va €ioTe aiyoupol 0TI n uTTEPBEPUAVON TOU
TAaviTn cupBaivel;

Maykéopiol opyaviopoi 6TTwg n NASA cguAAéyouv dedopuéva yia Tn Beppokpacia. Maparnpouv
avwHaAieg Oeppokpaciag oTa dedopéva. Autd onpaivel 6T avadnTouv Bla@opEg PETALU TNG
METPOUNEVNG BepuoKpaciag Kal TNG HEONG BEpPOKPATiag yia PeEyAAo XPovIKO didoTnua.

2. 21NV emrépevn oehida BAETTETE BUO YpaAPHPOTA PE «AVWUAAIEG BEPUOKPATIOg».
MeAeTAOTE TTPOOEKTIKA QUTA Ta ypaguaTa. [Na kabe ypdenua ypayTe av
utrooTnpidel Tn OAAWON: «ouppaivel uTTEPBEpPavon Tou TTAavATN». EEnynoTe
ETTIONG TTWG TO YpAPNUa uttooTNPICEl 1} OV UTTOOTNPICEl AQUTAV TN dRAWON.

To ypaonua | uttooTnpilel/dev utrooTnpidel autr) TN dAwon

17 & TSP
To ypaonua Il uttooTnpilel/dev uttooTnNPICEl auTrh TN dAWON

£ 1 X 0] o 1

3.  ZUYKPIVETE TIG ATTAVTAOEIG 0OG aTNV TAEN. MNola cuuTTEPATUATA UTTOPEITE Va BYAAETE aTTO
Ta ypa@AuaTa;
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Temperature Anomaly w.r.t.1951-2020 (°C)
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Temperature Anomalies over Land and over Ocean (Land Annual)
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GISTEMP Team, 2021: GISS Surface Temperature Analysis (GISTEMP), version 4. NASA Goddard Institute for Space
Studies. Dataset accessed 2020-06-10 at data.giss.nasa.gov/gistemp/.

Lenssen, N., G. Schmidt, J. Hansen, M. Menne, A. Persin, R. Ruedy, and D. Zyss, 2019: Improvements in the GISTEMP
uncertainty model. J. Geophys. Res. Atmos., 124, no. 12, 6307-6326, doi:10.1029/2018JD029522.
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Kai ta 800 ypagriuata | kai Il atnv Tponyoupevn oelida Bacifovral ota idla dedopéva
OXETIKA pe TN Bepuokpaacia. Koiragre Eavd oAU TTPOCEKTIKA Ta ypagriuata I

A. E&nynote T givail 10 id10 Kai T €ival SIaPOPETIKO.
B. Twg eival duvatov Ta idia dedopéva va divouv dU0 dIOPOPETIKEG ATTOYEIS YIa
TNV KatdoTaon;

Mapakdtw BAETETE BUO ypanpaTa pARdwWY OXETIKA PE TIG TTAYKOOUIEG AVWHOAIEG TNG
Bepuokpaaiag TNG yNg Kal TV WKEAVWY ATTOTEAOUV DIAQOPETIKA TTNYN.

Ta dedopéva auléxBnkav atrd Tnv NOAA (National Oceanic and Atmospheric Administration).
Kai Ta 800 ypagripara paBdwv yivovTal XpnoloTTolwvTag To id1o oUvoAo dedopévwy.Explain
what is the same and what is different.

Global Land and Ocean

00°C . . . r
Jan 1880 Sep 1896 May 1913 Jan 1930 Sep 1946 May 1963 Jan 198( Sep 1996 Jan 2020

Iotoypappa IT
Global Land and Ocean

UYK
pive
TE
Ta
ypa
HHIK

ypa

940 960 980 2000 2020 (pn u
aTa

me

Powered by ZingChart

NASA kai Ta ypagruata pdpdwy Tou NOAA éva.
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A. Autd ta ypa@riuata dsixvouv TTapouola Taon;

B. Autd Ta ypagAuata atmo €xouv Trapopola dedouéva; MNMwg 1o EEPEIG?

6. ZulntoTe TToIo ypdenua Ba xpnolpotrolouoaTe yia va deifeTe 0TI N uTTEPBEPUAVON Tou
mAavhTn cupBaivel. Mwg uttooTnPilel AUTO TO YPAPNUA TO ETTIXEIPNHA
0o (o

7. ThoTtevete 0TI gival duvaTto va xpnoiyoTroinBouv ol avwuaisg Bepuokpaaiag atrd 1n NASA
Kal va oXeOIAoETE £va ypa@nua yia autd Ta dedouéva yia va UTTooTnpigeTe Tn dnAwaon ot
n utrePBEppavaon Tou TTAavATN Ogv ouupBaivel;
A. TiBa édeixvav TETOIO YPAPHHATA;

B. lloio atrd Ta duo paBdoypauua divel TTEPICTOTEPES TTANPOPOPIEGS;
C. MNuwg 10 &E€peig; MTTOpEiTE VO BWOETE £va TTAPAdEIVUQ;

D. [loigg gival o1 XapnASTEPES Kal 01 UYPNAOTEPES avwPaieg Bepuokpaaiag
yla KaBe paBdoypauua;
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MAPAPTHMA 1 B - YTTOSELYHATIKO SISAKTIKO UALKO YA TO OLKOAOYLKO ATTOTUTIWHA Yid
paéntég N'upvaciov - Mpog xpnon om dpacmpiomra 4.1

To 01KoAOYIKO ATOTOTOHA

To OlKOAOYLKO ATTOTUTIWMA Elval €va UETPO GUYKPLOMG TOU TTOOOU TWV OLKOAOYIKWY TTOpWV
TTOU XPNOLUOTIOLOUVTAL aTTO ATOUd, OUASEG KAl XWPES OE OXEON UE TNV LKAvOTNTA TS YNG
yia Blohoyikn) avaygévvnorn. Ot avOpwtiol TAEoV TAYKOOWUIWG XPNOLUOTIOIOUV TOGOUG
OLKOAOYLKOUG TTopoug 6co av {ovoape oe 1,6 Im. Auto onuaivel OtL autol ol TTopol
LELWVOVTAL YpYopd.

YTAPXOUV HEYANEG SLaPOPEG HMETAEL TWV XWPWV OTO UEYEOBOG TOU OLKOAOYLKOU TOUG
ATTOTUTTWULATOG KAl OTOV TPOTIO LE TOV OTToio auTto e€elicosTal e TV TTAPOSOo Tou XpOVou.

YNV €MOMEVN 0eAida BAETTETE TA ypagnuata SU0 xwpwv TTou deixvouv TNV TAoT Tou
OLKOAOYIKOU aTTOTUTTWHATOG Kal TG Bloxwpntikémrag amo 1o 1961 £wg to 2016.
XpnoluoTrolwvtag TG TTANPOPOPLEG 0TA YPAPNUATA ATTAVINOTE 0TI AKOAOUOEC EPWTNOELG:

1. Moleg eivat oL TAoelg o€ KABE pia armo TG xwpes (Feppavia kat Makwotav) éoov
aPOpPA TO OLKOAOYIKO aTToTUTIWMA; EEnynote v guvtouia.

2. Tloleg gival ol TACELG AUTWY TWV XWPWV 000V agpopd I Bloduvauukotnta; EEnynote

€V ouvtouia.

3. MMoleg €ival ol OpOLOTTEG KAl Ol SLAPOPES LETAEY TWV TATEWY AUTWYV TWV XWPWV;

Y& 0o TOV KOO0 uTtapxouv dtabeatpa 4,7 BLOAOYIKA TTAPAYWYIKA OTPEUUATA avA ATOUO,
Kal auto dev mepAapPAveL OAEG TIG AVAYKESG TWV AAAWYV QUTWV Kat {wwv.

4. Mg BAon AUTEG TIG TTANPOYPOPLES KAl TA Ypa@PnUaATa, T0c0o dikain ival ) Katavalwon
OUYKEKPLUEVWVY XWPWV OE GUYKPLOT) UE TOV KOOUO;
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Figure 1: Germany
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Figure 2: Pakistan

Source: 2019 Global Footprint Network-Open Data
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Mapakatw PAETTETE TApOUOLA Ypa@NUATA OTIWG TNV TTPONYOUUEVY) OeAida yia U0 ANES
XWPEG. Kottd&te MPOOEKTIKA AUTA TA YPAPY)UATA KAl ATTAVINOTE OTIG TTAPAKATW
EPWTNOELC.
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Txnua 3: Jounbia
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Txnua 4: Oupouyoudn

Myn: 2019 Global Footprint Network-Open Data

1. Molgg €ival oL TAoELG KABEULAG ATTO AUTEG TIG XWPES (Zoundia kat Oupouyoudn)
000V APOPA TO OLKOAOYIKO atrotuTTwua; EEnynote ev ouvtopia.

2. Toleg eival ol TACELG AUTWY TWV XWPWV 000V agpopd t Bloduvapkotnta; EEnynote
€V ouvtouia.

3. 3. loleg lvatl oL OpOLOTNTEG KAl Ol SLAPOPEG UETAEY TWV TATEWY AUTWY TWV
XWpwv;

4. Ye 0o TOV KOOMO uTtapyxouv dlabéoipa 4,7 BLoAoYIKA TTapaywYIKA OTPEUMATA avd
ATOMO, KAl aUTo dev TTEPIAAUBAVEL OAEG TIG AVAYKEG TWV AAAWY QUTWV Kal {WwV.
Me BAom auTtEg TIg TTANPOYOPLEG Kal Ta ypagnuata, moéco dikain ivat n
KATAVAAWOT) CUYKEKPLLEVWY XWPWV 0€ GUYKPLOT LE TOV KOOWO;

5. MMoleg givat ol KUPLEG OUOLOTNTEG Kal SLAPOoPEG HETAEU TwV dUO TTPWTWV
YPAPNUATWY Kal aAuTwV Twv dUO;
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