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! ! Stnv eAAnvik puBoloyia KAew ntav MouUoa T
TL elval Lotopla AR ek g fitav n S

lotopiag. Eyyudtal tnv TOTOTNTA TOU apxLKoU Aoyou,
SLoTNPWVTAG TNV EVOTNTA TOU 0TO SLNVEKEG TPodOpPLKA N
ypamta, &dpoocov «n dwvp opnpelouca», QUTH TOU
KaBloTtatal OpUNpPog Tou ypamtol AGyou ival Kot Alyotepo
eMOPOANG o AANOLWOEL TIPOLOVTOG TOU Xpovou. Hrtav
KOpn Tou Ala Kat Tng Mvnuoouvng.

The study of (or a record of) past events considered together.
Cambridge dictionary

History is concerned with all those human sayings, thoughts,
deeds and sufferings which occurred in the past and have left
present deposit

G.R. Elton

History is the memories of societies.

G. J. Renier

History never looks like history when you are living through it.
J. W. Gardner

We are not makers of history. We are made by history.

Martin Luther King

History is not what you thought. It is what you remember. All
other history defeats itself. ) ) )
W.C. Sellar and R.J. Yeatman TSR T S Tl

History, as long as it continues to happen, is always another - Tnv Swabikacia va Slepeuviooupe eva
chance LOTOPLKO B€pa Ttou pag evoladEpeL.

R. J. Wilson = Sapere aude. Dare to know

«KAeww» - Aemrtopépela
amo to «H AAnyopia

| ™G Zwypadkig» Tou
Johannes

Vermeer, (1632 - 1675)

Mowa Lotopia Ba Mol UE;




TLKAVEL O LNXAVLKOG

O UNXOVLKOC KAVEL TO
EMAYYEAUQ LE TO OTT0(O, N "As engineers, we

were going to be in

yvwon Twv Habnpatikwy,
NS PUOLKAC EMLOTAMNG KOl

TNC XNUELOC TTOU KaTOKTATOL a position to
artd TNV HeAETN oA KO change the world -
NV eunelpia, epapuoletal not just study it."

£TOL WOTE va avarntuxbouv
TpOToL yla va .
xpnotpornotnBouv T UALKA Engineer
Kol oL dUOLKOL TTOpoOL e
olkovopia, e’ wdeAeia Twv
avOpwrwv.

- Henry Petroski




Alaypovikotnta Twv PoBAnuATwWY

H mupapida twv avBpwrivwv ovaykwv

AuTO - oAoKArpwon
Extipnon
Avrikew

AVayKeC aodAAEIOG

AvaykegeruBiwong

Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 370-396.
https://doi.org/10.1037/h0054346



https://doi.org/10.1037/h0054346

Alaypovikotnta Twv PoBAnpATWY
YSpauAlkd €pya, ktipla, Spopot, YEPUpPEC




Mpocgyylon Twv PoBANpATWY
ZuMoyLouoq Enaywyn (Deduction —Induction)

O AplototéAng 384-322 r.X. 6i6ate otL kAOe TemoiBnon mpoépxetal gite amod cuAAoOyLOopO ite amod
enaywyn (Avalutika Mpdtepa, BBAio 2, Kedaaio 23)

H aropporn ) ; Sk . , Apa: 6tav Bpéxet otn Aekavn
notapoy  Anpoupyia UAAOyLoLUOG Avapevopeva 1 QITopPOr] TOU TOTAWOU
Snutovpyeitar aré Movtélou : . S .
e Deduction bedoueva  gudveran
™0 Bpoyontwaon otn
Aekavn ,
Ko avarmoda...
Apa: n amoppon
| TOU TOTauoU. ERaywytkd Eraywyn Mapatnpnuéva
TpoEpXeTaL ano 1 NMovtého * ; Sedopéva
Bpoyomtwon oty Induction K
Aekavn
20
_ ‘ ' < Pl Otav 6Uo AUoelg Sivouv
Aebopéva (yeyovota, pavopeva) i i
. - ; 1610 anotéAeopa,
KN N, s eMAEyETAL N ATTAN.
JuMoytoués JuAdoyiopds . E / \
...... N Deduction , Deduction R e R o is \ ) :
AN ’,’ Enaywyn S/ Enaywyn ,/ é‘ ] ET[I]\EYOU HE TNV
\\\ ”1 fnduct.'?n /: lnducrn)‘r: /,’ » \ uOV'(EE)\OT[OLr]O'n ’an Taong
» 4 2 B \ KoL XL Tou BopuBou
Ynébeon (ewaoia, Bewpia, povtého) \ (ove rﬁtting).
Gauch, H. Scientific Method in Practice, 2003 -20 )
https://doi.org/10.1017/CB09780511815034 Bpoxérwon tomTL0

Q 10000 rt.X. Q 476 WX Q 1789 X Q

3 gk. xpovia TpLv 6 3000 mt.X ‘Etog 1 6 1492 p.X. 6 onuepa


https://doi.org/10.1017/CBO9780511815034

Mpocgyylon Twv PoBANpATWY

........................... Npoigropia, Z0yxpovi) Tpooyyion
E Apxatior Pwpn
AVEyKEE
Mo tnv €§nynon Twv puotkwv
. SlEpYaOLWVY, UTIAPXEL LA GUVEXNG
’ naAwvépopnon petagl Bewploag-
‘ eunelpiag (induction-deduction).
( I ]
KAaowkn-
.. EAA ] ] NECL
e e Mapatnpricec * nviotikn emoxn
EQapuoyEs-Epye =UETRIBELS o Koteénen Twy
s1¥ wep. sAelo TNe l' .p‘,{cw::. s, \d).U.@.l'Ku‘).V/ |8,|.‘€'plv‘ﬂﬁ.l.‘li.').w
= v EARnvikn

Teyvohoyio

KOWWVIoG

H KATaoKEUH TWV TEXVIKWV £PYWV 0TNV avOpwTTLVN LoTopla IponynBnKe Twv BEwpnTKWVY YVWOEWV, OL OTOLEG avamtuxOnkav

TIOAU apyoTepA Kol BEATIWOOV TIG APXALEG TEXVLKEG.
Ztnv apyn o avlpwrnog EAvoe ta npoPARpaTa LE Epya, LETA BprKe TRV Oswplia .




Mpoogyylon Twv nPoBANUATWY

MoAovoTl ta teAeutaia ~200 xpovia o

otL xpetaletat ofuyovo
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Ot apyaiol EAAnveg bev anodoitnoav ano 1o E.M.MoAuteyvelo
KL OHWG € 1




XpNOLUOTNTA TNC LOTOPLOG OTOV UNXOVLKO
Fevika

Xwpoxpovikn eEEALEN TTOALTIOMOU, EpYyWV KoL
duolkwv peTapAntwy.

Avarmopaotaon Tng Mopeiag anod To «mIpwTOyovo»
(artA0) Tou mapeABOVTOGC OTO «TIPONYULEVO»
(oUvBeTO) TOL TTOPOVTOC.

A&LoAoynon Twv TPOmwVv okePng apxaiwv
ETILOTNUOVLKWYV £ENYNOEWV.

A&LoAoynon TG Hakpoxpoviag Asttoupyiog
apPXOLwV EPYWV KaL TWV KavOvwV Slaxeiplong
Tou £hapUOOTNKAV.




XpNoLHoTNTA TNC LOTOPLOC OTOV UNXAVLKO >
Kowwvia, emotipn Ko texvoloyia

p




XpNOLUOTNTA TNC LOTOPLOG OTOV UNXOVLKO
MPaKTIKEC EDAPUOYEC

‘EAeyXOC TWV UTIOBECEWV TWV APXALOAOYWV LLE
opBoAoyLKO TpOTO.

'vwpilovtag to mapeABOV UmopoU e va elpaoTe
TILO ATIOTEAECHATIKOL 0TN AeLlToUpyla TwV
OUYXPOVWV UTIOSOUWV.

H yvwon tng otopiac tng texvoAoyiog
QTIOKOAUTITEL SNLoUpYLKOUC TPOTIOUC OKEWYNC
wote va €€nynBouv puotkd avopeva pe
QVETOPKELC YVWOELC Kal dedopéva.




XpNoLwotnTa TNE LoTopLlog 0TOV UNXAVLKO

Noapadetypo: KApaTIKEG aAAaYEC OoTNV LoTopla

To kaAokaipt otnv Eupwnn &ekwvad tov
Arpillo 4 to Mdpto, elval
BOepuoTEPO, HEYAANG SLAPKELAG KAl HE
eldyloteg Bpoxég, 1420, 1473, 1540,
1893

AlWvouv oL TdyolL o€ UEYEAO TURApa
¢ Fpotavdiag, 985

EANGSa: Zuvexeig Ppoxég yevvolv
TANMUUPEG Kal OEV EMUTPEMOUV TNV
KOAALEPYELQ  OYPOTLKWVY  TIPOLOVIWY,
1684/1685

EMGSa:  KplUoL  xewuwveg,  Alpveg
(lwavvivwv) TaywHEVEG YLoL  TPELG
urveg, 1686/1687

«OL poyovoL pog maparmovednKay yLa Tig NUEPES TOUG KAt oL
TPOYOVOL TOUG MAPATOVEDNKAV yLa TG NUEPES TOUG. I€
kavévav Sev apéoouv oL HEpeC tneg {wiig tou. AvtiBeta, ot
VEVLEC TIPOTLHOUV TLG NUEPES TWV TPOYOVWY Toug (...). K&Be
Xpovo, otav viwBoupe kpUo, Aépe ouvrBwG: ToTE Sev gixe
600 KPUO. Kat av VIwooupe ZEotn, Aépe: IoTE Sev eixe TOon

Zéotn.»

Aytog Auyouotivog (354-430 p.X.)

Q

10000 rt.X.

Méoa oe Oekaetieg yivovtal evaAllayég Puxpwv Kat Beppwv
neplodwy (Hetdfaocn amd tn Bepun HecalwvViKr Tepiodo oto
CULKPO-TIAYETWVIKO atwvar) , 1330-1340

3to Maplol kat mo votla ta Sévdpa avbilouv ta Xplotolyewva,
1357, 1361

EAGSa: MUKVEG XLOVOTITWOELG, MOVLIA XLOVLIA € OAN TN SLapKeLa
TOU £TOUC OKOMN Kat otnv Kprtn, 1699/1700

Aadoxikd Puxpd KoAokaipla Oev emiTpémouv wpipavon Twv
dpolTtwy (otaduiwy), 1435-1447, 1812-1817

O Tapeong oxedov Eepaivetar:1114, 1325-1326, 1538-1541, 1665-
1666, 1716

EMada: @Bwonwpo kot

XEWwvag xwpic kaBohou PBpoxn,

1680/1681, 1695/1696, 1712-1714

H otdBun tou Neilou. H peyolUtepn xpovooelpd Letpricewv ducikol datvopévou
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Real-world or “Hurst- .
Kolmogorov” process
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| A roulette” process ,,/"

Minimum roulette wheel outcome (m)
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3 eK. xpovia pLwv

o

3000 rt.X. ‘Etog 1

1492 p.X.

A. Koutooytavvng, H kAwpatikn afeBatdtnra,
0 dpawopevo lwond kat n Staxeiplon Twv
vdatikwv épwy, 2005

D. Koutsoyiannis, Hydrology and

Change, Hydrological Sciences Journal, 58 (6),
1177-1197, doi:
https://doi.org/10.1080/02626667.2013.8046
26, 2013.

Dimitriadis, P.; lliopoulou, T.; Sargentis, G.-F.;
Koutsoyiannis, D. Spatial Hurst—-Kolmogorov
Clustering. Encyclopedia 2021, 1, 1010-1025.
https://doi.org/10.3390/encyclopedial040077

Q

1789 X,

o)

onuepa


http://www.informaworld.com/smpp/title~content=t911751996
https://doi.org/10.1080/02626667.2013.804626
https://doi.org/10.1080/02626667.2013.804626
https://doi.org/10.3390/encyclopedia1040077

Ampiliog 2021

CIIWATETS EVERVTHING

XpNoLluotnTa TG LOTOPLaG OTOV NXOVLKO

The Vault, SINCE 1923:

MNapadelypa: KAlpatikeg aAAayEg otnv Lotopia https://time.com/vault/

The 100 Most Influential Climate Leaders
in Business for 2023:

D. Koutsoyiannis, The political origin of the climate change agenda, Self-organized lecture, doi:10.13140/RG.2.2.10223.05283,

School of Civil Engineering — National Technical University of Athens, Athens, 14 April 2020. https://time.com/6334864/how-we-
GLOBAL COOLING chose-time100-climate-2023/
AeképBplog 1973 Alyouotog 1974 lavoudpiog 1977 AeképPplog 1979 AeképPplog 2019
—

THE BIG FREEZE {:5*3

4 oy of Chmsmbyeal Romirk
P

Aeképpplog 2023
GRETA
THUNBERG i 00 ST
e e S DRIVING BUSINESS
RLR O TIMECO: | 15 REAL CLIMATE ACTION
OktwPplog 1987 Arnpiliog 2001 AnpiAiog 2006 AnpiAiog 2007 I -{MEA A Y

SPECIAL REPORT GLOBAL WARMING

BE
WORRIED.

WORRIED.



https://time.com/
https://time.com/vault/
https://time.com/6334864/how-we-chose-time100-climate-2023/
https://time.com/6334864/how-we-chose-time100-climate-2023/
http://dx.doi.org/10.13140/RG.2.2.10223.05283
https://www.governmentattic.org/18docs/CIAclimateResearchIntellProbs_1974.pdf

To Blwpa oToV XPOVO WC EUTIELPLAL

Qplaieg Beppokpaoleg OTOV LETEWPOAOYLKO OTAOUO Zwypddou yla:

” J€ aQUTN TN XPOoVLKN KALpaKa yivetat

3ém i ‘XMHMMWPHMM OVTIANTITA N NUEPNOLA KL ETTOXLAKA
TUVAONC SLdpkeLa LwAC [0 L1\ H il  mepodiotnTa aMd umdpyeL n aioBnon
EVOC TOVTIKLOU. iy LY/l ‘“WH ] €VOG TIPOGSLOPLOTIKOU TPOTIOU HETABOAAG

A P T T —t

. ! , o ,

. N A 2€ QUTA TN XPOVLKA KALMOKA yiveTal
10 nuépeg © 1 /fJ\\ / \‘ / \\\ / \h / \ "J \ I/ \\1 QVTIANTITA N NUEPROLA TTEPLOSIKOTNTA OAAG N
Tuvhong udpketa TwAC N AV '\J S ETOXLAKA TIEPLOSIKOTNTA daiveTal oav
HLOLG OLKLAKAG LOYOLG. al | W avodkn tdon
20 wpeg = = $€ QUTH TN XPOVIKA KALpaka Sev yivetat
2uviBng Suapketa {wng g avTIANTITA N NUEPROLA TIEPLOSIKOTNTA. TPELG
pLog poyag Mayfly. g ™ wpeg mpLy mebavel Ba unmopovoe oxoALdoeL

RN “Moté péxpL twpa otn Lwn pou Sev
s ale0avOnka toon (éotn”

0
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OplopEva xpnoLuo Lotoplka dtdaypata

*  OLmpwteg amAoikeG Bewpleg yla Tn Aettoupyia tng duong ATav
BaOLOPEVEC OTIC KOOHOAOYLKEG QVTIANYELG KOIL TNV TTPOCWITLKA
eunelpia, evw MoAAESG Popég aylwOnKav wg Kowr AoyLK.

* JTnV mopsia Twv altwvwy, KaBw¢ aufAvovtay oL YVWOELG KAl Ta
Sdebopéva, avamtuxOnkav Lo EUMEPLOTATWHEVEC Bewplec. Opwg
0€ TIOAAEG TEPUMTWOELG EYKAWBLoTNKAV 0TNV MOAUTTAOKOTNTA
kaBw¢ mpoomabovoayv va «CWoouV Ta GOLVOUEVA» OE
AavBOoUEVEC TTAYLWUEVEG ATTOYELG.

* H avatpornr AavBaopEvwy MaylwHEVWY avTIANPEWV AToV
QTOTEAECHA EMLOTNUOVWYV TIOU £ixav To Bdppog va aAAGEouv
OTTTLKA Ywvia dAAG KoL VAL OVTLLETWITIOOUV KOWWVLKEG
TipoKaTaAAPELG.

* AvtiBeta to KUPOC KATIOLOU HEYAAOU ETLOTHLOVA UTTOPEL val
Taylwoel pa AavOaopévn Bewpla yia ToAAOUG OLWVEC.

* Yrnip&av mepiodol mou n umdpxouca yvwon Kal tTexvoloyia
gexAoTNKE KoL n avBpwnotnTa YyUpLoe XIALETIEG TTioW.




! 4 Kook nuepoAoyLo
XpOVLKa HEVEG n 1 nuepoAoylako £tog ~ 14.000.000.000 xpovia

1 sec ~ 500 xpovia

S

\ Zamsuﬁ gu)g



XapaKTNPLOTIKEG TtEpLlodoL

Mpoiotopia

3 k. xpovia mpLv £wg 3000 TTX.

lotopia
3000 1.X. £Ewg onuepa

Ntwon Pwpaikng

FoA\kry Emavaotaon

Epyaleia lewpyla Fpadn Autokpartopiag
Avakdhudn thg ALEPLKAG
MaAatoABikn NeoAOwkn Apyaia emoxn
enoxn €MOXN
révvnon Inoov T0yxpovn

Xplotou , .

Méaoot xpovol I Avayévvnon enoxn

Q 10000 1t.X. Q 476 X Q 1789 wX. Q
I I
3 eK. xpovia pLwv 6 3000 mt.X.. ‘Etog 1 6 1492 pX. 6 onuepa



Xpovikn g€€A€n otabung Bdlaocoag

Note avamntuxbnkav oL TpwTtoL R

[ Post-Glacial 0
7 - Sea Level Rise 20
TTOALTLOMOL; * , , ,
N « & MNpw amo 20 000 xpovia n otadun tng
eltwater Pulse A o A . .
7 « 3 Balacoag ftav ~130 m xaunAotepa
Homo Sapiens Ih.‘asl_Glacial -100 5
300 000 ¢ [ e @
(. fenmow) Xpovikn g€€AEN L 120
Beppokpaociag (Fpothavsia) [ -140
5 ‘—20—year scale — 500-year average —— 2000-year averag «E]TEL5ﬁ éuwc e’ytvav TTOAU Kal'aK).UG[JOf
°§ o otn Sdtapkela twv 9000 eTtwv (tooa
g IEPAOAVY QT0 TOTE UEXPL OHUEPA) TO
b |Abrupt war , , ,
§ s o AL XWUO QTTOUAKPUVOTAV ATTO T
% vwuata... »
£ h i MAdtwv, Kpttiog 111a
g -0 f
e
£
g -15 P TN SN - DR
Opthia T U !
(50 000 £tn Ttpwv) E: 1 A. Koutooytavvng, To kAlpa aAGeL ... 8w kat 4.5
£ 20 i v Y R A e e - Sloekatoppupla xpovia, To kKAipa g yng: aAAdleL ) To
g I u aAAdloupe;, ABrva,
@

http://dx.doi.org/10.13140/RG.2.2.24054.19524, UA\oyo¢
anodoitwyv Massachusetts Institute of Technology, 0UA\oyog
0 anodoitwv University of Michigan, ABrjva, 2011.

25
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Eudopn nuioéAnvog.
Npwrteg
OPYOVWHEVEG
Kowwvieg (11 500
£€tn mpw)

15000 10000 5000

KatdkAuon tou Mepokol kOATou (9 000 £tn npiv) Years before present

EykaBidpuon npwtwv noAtiopwv o€ aAAouBLakég

nedLadeg notapwv (7 500-4 500 £tn npiv)
Q 476 uX 1789 X.

3 eK. xpovia pLwv 6 3000 rt.X. ‘Etog 1 6 1492 pu.X. 6 onuepa


http://dx.doi.org/10.13140/RG.2.2.24054.19524

AMMAN ETOZ17.3°C
Yyouerpo 767m

| I I

ETOZ: 2728 mm

m Katd t Stdpketa tng NeoAlBIknG mepLlodou Kat PeTd
™V TeAeuTalo £MOYN TWV TAYETWVWY, OUASEG
avBpwnwv cuykevtpwdnkav oe pia Aopwdn {wvn
TIOU EKTELVETAL QIO TN CNUEPLVA Zupla PEXPL TA OpN
TOU ZAypou. € QUTHV TNV TIEPLOXI] OL XELLEPLVEG
Bpoxomtwaoelg euvooloayv TNV AVATTUEN auToduwy
SNUNTPLOKWY OTWG KPLBAPL KAl OLTAPL KoL CUEPQ
elvat yvwotn ovopaletal ebdopn nuioeAnvog (Fertile
crescent)

m Nepimou oto 9000 m.X., 6Tav To KA{pa oxedov

otaBepomol)BnKe oL TPWTOL KATOLKOL APXLOAV VO R < : %, Choga Mami ;
' , , . N7 . Kavés1a Gpdsvone- To 5;,
KOAALEPYOUV SnUNTPLOKA. AUTEG OL TIPWTEG 12347 & 5 ‘ apyarstepo vopaviiKs
KoLvOTNTEG avémTu§av KaAALEpYNTIKEG LeBodoug, £iBar Jawa 2 3 épyo (7" pihietia wX,)
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J ¥ Post
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= v NS 7 o

m'Otav o mMAnBuopdcg av€nbnke (kal n otadun tg Balaocoag otapdtnos va aveBaivel) oL kowotnteg e€amAwOnkav ot dtAAOUBLOKES MTESLASEC PeyaAwY
notapwv. H emoxn autn (7500 £wg 4500 m.X.), ovoudletat NeoAlBikn emovaotoon

—Q @O¢Q 476 X Q 1789 LX. Q

3 eK. xpovia pLwv 6 3000 rt.X. ‘Etog 1 6 1492 pu.X. 6 onuepa




Mou avamntuxOnkav oL TPWTOL TTOALTLOMOL;
Yopolroyio kol khipa
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Q 10000 . Q 476 p.X Q 1789 p.X. ;
3 K. XpOVLA TIPWV 6 3000 rt.X. ‘Etog 1 6 1492 pu.X. 6 onuepa




H texvoAoyla otnv npoiotopia

= To mpwta Xpovia eMIPLWOAUE WG TPOPOCUANEKTES TNC PUOLKNG XAWPISAG KAl TNG VEKPNG -OKOTWHEVNG aTtO
AaMoug- mavidag

= Em\éyape YOVIUEG o€ Ttavida Kal YAwplda mePLOXEC Kol TG aoPAAECTEPEC WPEG yLa TNV avalATnon TG
KaBnuepvng toug tpodng, Ue 3 €we 5 wpeg SouAeLdg, (Lblaitepa LELWUEVO wpApLo)

= Z0UOQE KATA OLKOYEVELEG, -YOVELG KL TIPOOTATEUOUEVA TTALSLA- OTLG OTOLEC Urtopoloay (owg va poctefolv
Kal yuvaikeg pe matdLd, mou eixav xaoel 1o cUVIPodO TOUG

=

ZavBomnoulog 0., PEkBLep pe
KPECEVTO, €KS.

Mavemotn Lok eKSO0ELG
E.M.M., ABriva 2018

I. KuptakdmouAog, Mnxaviopot
avuwong vepol otov apyxaio
KOopo, MSc thesis,

lovviog 2015.

Cu | Fe-wonx 500°C
Q

@0 Q
‘ 476 p.X 1789 X.
——
3000 rt.X. ‘Etog 1 6 1492 pu.X. 6 onuepa

AiBwa epyaleia
2-3 gK. XpOvLa TPV

Abpeuon (Shaduf) . 2500°C

EAeyxopevn xprion tng dwtLdg Tpoxdg 4000 1. X. F@
1.7-0.2 ek. xpovia pv 4000-5000 1.X. 2000°C

1500°C

Emoxn tou xaAkoU-

| . 1000°C
£T0X1) TOU 0L PoU

3 eK. xpovia pLwv

Q 9i@



[parttoc AOyoc Kol avatoAn tTng lotopiog
MARPEAGON MAPON MEAAON
O apxalotePoC, cUUDPWVO UE TIC LEXPL CHEPA YVWOELG LAG, YPATTTOC AOYOC ival nAwkiag 5.300 ((.) wf\;\ ?

€TWV nepimou. EPeupéBnke yla va otnpiEel SLaXeLPLOTIKA Kol SLOLKNTLKA TNV dpxouoa Taén Twv
Youpeplwv ou £6peue atnv TOAN OupoUK TN vOTLaC MECOTIOTAULOG, TNV APXOLOTEPN TIUKV
ouyKaTtoiknon avepwrnwy.

Alyurttog, tepoyAudikn ypadn, rep. 3000 rt.X.

Mwakida adpnvoeldoug ypadng pe anoypadn
TIOCOTATWV KpLBaplovy, Oupouk, Ttep. 2800 T.X.,
Bpetavikd Mouoelo, Aovéivo.

Arnoypodn oLtnpwv og IPWLUN TUKToypadLKr ypadn
nep. 3.200 1. X., Bpetavikd Mouoeio, Aovbivo.

ZavBomnoulog 0., PEKBLE LE KPETEVTO, €KS.
Maverotnulakég ekdooelg E.M.M., ABriva 2018

Q 10000 . X. ; ; 476 p.X ; 1789 p.X. ;
3 gk. xpovia mpv 6 3000 rt.X. ‘Etog1l 6 1492 p.X. 6 onpepa




ET[LOTI’] un KOl texvo)\ovta ornv Apxaia rtepiodo

>  IT0 MPWTA OTASLA TWV TTOALTLOUWY, Ol E§NYNOELG IOV SivovTay yLa To TL TPoKaAoUoE Ta puoka pavopeva RTav pHUOoAoyIkEG, SnAadn urtepPUOIKEG.

» OLavavewotuol puoikoi topot (vepd, Avepog, NALOG), aglomo|Onkav o€ oNUAVTLKO BaBUO amod Toug apxaioug TOATLOHOUG, e EPEUPEOELS, TEXVOAOYLKEG EHOUPHOYEG KO TEXVLKA
€pya. EtoL oL apyaieg kowwvieg xpnotpomolovoay Ta SLaBEoLa VEPA LLLAG TTEPLOXNG Lo USPEUCN Kat APSEVON, TO ALOALKO SUVOLULKO 0T LOTLOGOP TOUG, KAL TNV NALOKI EVEPYELA YLOL TNV
Béppavon Kat GWTLOUO TWV CTILTLWVY TOUG.

> ZTn OUVEXELa oL AvOpwTtoL §aPTAONKOAV GNHUAVTLKA OUTO T XPoN TWV GUGIKWY TTOPWV KoL AVEKUYPE N avaykn va eEnynBouv ta OXETIKA USPOUETEWPOAOYLKA PpavOpEVA HE GUOLKOUG
VOHOUG, WoTE va gival mo mpoBAEPLpa. H KaTavonaon tg Xwpo-XPOoViKNG LETABOAAG TNS BPOXNAC, TNG PONG TWV TOTAUWY, TOU AVELOU KL TNG ywVIioS TwV NALAKWY OKTVWV ATAV
arapaitntn yla T Slaxeiplon onUavtkwy Spdoewv Omwe n dpdeucn, ol Oahdooteg HeTadopE, N XWPOBETNGN TWV OLKLOUWY K.OL

Q 10000 rL.X. , , 476 uX Q 1789 pX. Q
3 eK. xpovia TPV 6 3000 rt.X. ‘Etog 1 6 1492 p.X. 6 onuepa




Aoyia otnv Apyaia mtepiodo
i DS T e \ ' n gﬁ;ﬁ Z Réffae.llo,_conc.ilio degli di

o ——

Emiotrn Kot Texvo

o | R PO ="t

»  OLTIPWTEG EMLOTNLOVLKEG ATOYELG OXETIKEG IE TOL USPOUETEWPOAOYIKA datvoueva StatunwOnkayv repi tov 6° arwva 1t.X. anod toug lwveg pthdcodoug (Oalrg, Avasipavdpog,
AvagLuevng, =evodavng, Avagayopag). Autol 0pLaav Tov USPOAOYLKO KUKAO Kal E6waoav AOYLKEG EENYHTELG YLOL TOUG OVELOUG, TOL VEDN, TA KATOKPNUVIOUATA, TO OUPAVLO TOEO, TNV
0.OTPATTH KaL TOV KEPOAUVO.

»  ZToug emopévoug atwves EAAnveg pihdcodol (Aplototéhng, Osodpactog, Emikoupog) Siepelivnoay MePLOCOTEPO TLG UTIAPXOUCES Bewpleg, evw cuvEBaAavY oTNV OpyavVWon TG
UNtAPXOUOAG YVWOoNG KAl T SnUovpyia ThG EMOTNUOVIKNG HEBASOoU.

»  Katd tnv EANAnviotikr mepiodo n emotripnn Baciletal meploodtepo ota pabnuatikd kot tn ¢uotkn (EukAeidng, Apxurdng, AmoAwviog, Apiotapxog, EpatocBévng). O Hpwv Bepeliwoe
OPKETEG EVVOLEG GUOLKAG LLE EPUNVELEG ATTOSEKTEG WG ONMUEPQ, AVENTUEE Ielpapatiky HEO0S0, EVw gixe TNV LKAVOTNTA VO LETATPETEL TNV BEWPNTLKI YVWON Tou og TEXvoloyia Kal
edelpe TNV MPWTN ATUOUNXAVH.

Q 10000 Tt.X. @‘@ 476 uX Q 1789 X Q

3 eK. xpovia pLwv 6 3000 rt.X. ‘Etog 1 6 1492 p.X. 6 onuepa




Apyaia tepiodoc

TeXVOAOYLKA ETUTEVYUOTO: ATOOTPAYYLOTIKA €pya KwTaidag

Extportr] tou B. Kndlool kat tou Mélava mpog Tig kataBobpeg amnd
Toug Mwieg (1206 awwvag m.X.)
i e ow

Avaywpa

_ | — 1.78p.‘_‘| | ‘Epyo.extporig Ko = E10.0f /QERTpOTIG

8 tsxvnrémyﬁ}ar| Eu (npurediic)

2.30 .

—— = =S

sAvVaxwpOE: ©

I 2.38 |
O —

.,«z-‘b% I r : % 5
*  Kountouri, E., N. Petrochilos, N. Liaros, V. Oikonomou, D. Koutsoyiannis, N. Mamassis, N. Zarkadoulas, A. Vott, H. Hadler,
P. Henning, and T. Willershauser, The Mycenaean drainage works of north Kopais, Greece: a new project incorporating
surface surveys, geophysical research and excavation, Water Science and Technology: Water Supply, 13 (3), 710-718,
2013. http://dx.doi.org/10.2166/ws.2013.110

*  Kambanis M (1893) Le dessechement du lac Copais par les anciens (The drainage of the Kopais lake by the ancients).

Bulletin de Correspondance Hellenique 17, 322 - 342,
Q 10000 . X. Q 476 p.X ; 1789 p.X. ;
I I
3 eK. xpovia pLwv 6 3000 rt.X. ‘Etog 1 6 1492 p.X. 6 onuepa



http://dx.doi.org/10.2166/ws.2013.110

Apyaia tepiodoc

Texvoloylka emnttevypata, To EuntaAivelo opuypa

elval to Euntadiveto opuypa (KOTAOKEVAOUEVO armd Tov Meyapéa unxaviko Eumtalivo), pia ofpayya prikoug 1036 HETpwy, N PWTn
yvwotr Babeld orjpayya oTnVv LoTopLla avolypevn amo SUo HETwra (MPaKTIKA Tou epapudletal Kat onuepa). O EuntaAivog eméluoe
TIOANQ TEXVIKA TIPOBAAATA OTIWE TO OKAY O UBUYPAUUWY TUNUATWY, N eEAaxloTonoinon tng apeBatdtntag tng B€ong kat n
e€aodaAion g uSPAUALKNG KALONG WOTE VoL EMLTUYXAVETAL N PON 0TO aywyod. H KATAOKELT TNG orpayyag éywve Letay 530-520 rt.X.
KaTd TN SLdpKeLa TNS Tupavviag tou MoAukpdtn.

Top (+225)
Spri +57.60
pring C ) @ +55.26
Seav
0 100 200 m N
v
Y —soumn
Q entrance
(outlet)
D F S ¢ » ; 2
Q 10000 1.X. 9 476 p.X Q 1789 X, Q

3 eK. xpovia pLwv 6 3000 rt.X. ‘Etog 1 6 1492 p.X. 6 onuepa



Apyaia tepiodoc

Texvoloylkd emtevypata, yoti €ywve to EumtaAivelo opuypa

Tapmoupdkng A. To 6puyua tou EumtdAvou otnv apyaia 2duo, 1997

Q

10000 rt.X.

9

3 eK. xpovia pLwv

o

3000 rt.X. ‘Etog 1

.....KOL TO TEVNTOC TIOLETV TOUG APXOUEVOUG TUPAVVIKOV, OTIWG UATE GUAKR
TpédnTat Kai mpog T Kad' uépav dvTeg oxohol WoLv EMBOUAEVELY. TApASELyHaL
6¢& touTtou al te mupapideg ai mept Alyurtov kalt ta avabniuata tOv KupeAld®v kat
to0 OAvprtiou f oikodopNoLg LTO TWV NeloLoTpaATOWY, Kal TGV Mepl AoV Epya
NoAukpdtela (mdvta yap tadta Suvatal tadtdv, doxohiav kal meviav thv
ApXOMEVWVY)

AplototéAng MoAttika V 13133

Mia uédodoc twv tupavvwy eivat ...va Twyaivouv Toug apyouevoug emtBailovrag
(POPOUC, WOTE 0L PPOUPOIL TOUS var auvtnpouvtal Ue dika toug é€oda kat yLo vo un
SLaIETOUV XPOVO YLa CUVWLOOIEC EVAVTIOV TOUG, apOU yLa VA GUVTNPHOOUV ThV
olkoyEévela peMeL va. SoUAEPouv. Mapadetyua ot Mupauideg tne Atyunrtou, ta
aplepwuata twv KueAtdwy, o vaog tou OAvumiou Al arto tov Metoiotpato kat
TOUG yLouc¢ Tou otnv Adnva kat ta Epya tou MoAukparn otn Xauo (oAa atov idio
oKOmo artoBAEmouy, atnv armaoyoAnan Kat tn PTWYELA TwV apXOUEVWY). (EAeUTepn
arntodoon)

476 uX Q 1789 X Q

6 1492 p.X. 6 onuepa



Apyaia tepiodoc

MpaKkTIkES SLaxeiplong Tou vepou, eAdxLotn dtatnpntea mapoxn

Efstratiadis, A., A. Tegos, A. Varveris, and D. Koutsoyiannis, Assessment of
environmental flows under limited data availability — Case study of Acheloos

River, Greece, Hydrological Sciences Journal, 59 (3-4), 731-750,
http://dx.doi.org/10.1080/02626667.2013.804625, 2014.

10000 rt.X.

3 K. XpOVLA TIPWV

o

3000 rt.X.

O MPWTOG YVWOTOS KAVOVIOUOS EAQXLOTNG SLaTNPNTEAS TTAPOXHS

Zwietal o€ emypadn Tou 5% awwva rt.X ou BpeBnke otnv apyxaio moAn
G Moptuvag (Bpioketal otnv mediada tng Meooapdg otnv Kpntn). Tnv
TOAN SLéayile o motapudg Anbaiog (orpepa ovopdletal MntpomoAlavog)

Amoonacpa oo tny enypadn

«Ooi" 16 motaud ai ka kata To HETTOV TV podv BidijL phv katd To
Fov autd, S1deuévor anatov rfiunv. Tav € poav Asimev 6tTov
KOTEKEL A €’ ayopdt Seémupa /i mAiov, uelov 8¢ un.»

O¢oi. Av karoloc kateUBUVEL TN por) Tou moTauoU otnv tdloktnoia
ToU bev TipwpEeital. MNpEMeL OUWG, VO AQrOEL TOON PO WOTE VA
KOAUTTTEL O€ TAATOC TN YEQUPA TNC AYOPAC 1) TTEPLOCOTEPN, OXL
ouwc¢ Atyotepn.

! 476 p.X Q 1789 X, o
"

‘Etog 1 6 1492 pu.X. 6 onuepa


http://el.wikipedia.org/wiki/%CE%91%CF%81%CF%87%CE%B5%CE%AF%CE%BF:Law_Code_Gortyn_Louvre_Ma703.jpg
http://dx.doi.org/10.1080/02626667.2013.804625

Mapudpivn otriin oto emtypadikd pouoeio (40g atwvag m.X.)

Apyaia tepiodoc
JUpBaon €pyou nmapaxwpnonc-2AIT otnv apyatotnta

AUTOXPNUATOSOTOUNEVO €pYO LE SEKAETH TTAPOXWPNON EKMETANELVONG

JOpuBaon avapeoa otov pnXaviké Xatpepdvn amod ta Méyapa kat tnv toAn Kat toug oAiteg tng Epétprag yia tn
peTatponi o KAAALEPYAOLUN YN, Log BOATWEOUG EKTAONG 0TV eMmKpdteLla tng Epétplac.

0O Xaupedavng (avadoxog)
»0a anofnpdavel tn Alpvn twv Ntexwv kot Oa kataokeudoel cuvadh épya (apdeutiki defapevn urkoug 2 otadiwv)

»Ba kataokeuAoeL Ta épya pe Sikd Tou €€o8a kat Ba kataBaMeL tplavta TdAavta otnv AN oe unviaieg 66oetg (1
téAavto Looduvapolaoe pe 6000 SpaxueES, Evw TO Nuepopicdlo ftav pia Spaxun)

»0a ekteléoel To £pyo o€ 4 £Tn, XpOVOG OV MOPATEIVETAL TNV TIEPIMTWON TTOAEUOU

» 00 LEPLUVIOEL WOTE TA ATTOCTPAYYLOTIKA KAVAALX VA ANV TIEPVAVE artd KAAALEPYAOLUN YN
Ba cuvtnpel Ta épya yla pia dekaetio

H 1toAn tng Epétplag

» 8€V CUUUETEXEL OTLC OTIOLECSATIOTE SAMAVESG KATOOKEURG TWV £PYWV

» Siveltn Sekaeth ekeTtdAAeuon TNG KAALEPYELAG TNG ATOENPAUEVNG TIEPLOXAG OTOV avadoxo (mapateivetal o
Tepintwon MoAépou)

» amal\dooel and ¢Opoug TNV TWANGCH TWV AyPOTIKWY POLOVIWY arod tov avddoxo epdoov autr yivetal otnv
emukpdtela tng Epétplag

» TopéxeL SIKOOTIKN aoUALa Kot e§aoddALon TNG AmpOOKOMTNG EKTEAECNG TWV EPYACLWV Tassios, T. P., Selected topics of water technology in Ancient Greece, Proceedings
of the 1st IWA International Symposium on Water and Wastewater Technologies
» amolnULWVEL TIG AMAANOTPLWUEVES LOLWTLKEG EKTACELG in Ancient Civilizations, Iraklio, Greece, 3-26, 2006

Q 10000 . X. Q 476 p.X ; 1789 p.X. ;
E—— ——
3 eK. xpovia pLwv 6 3000 rt.X. ‘Etog 1 6 1492 p.X. 6 onuepa




Apyaia tepiodoc

Texvoloyika ertevypata: Apyaia EAAnvIkA Texvoloyia

O HUNXQVLOUOG TWV AVTIKUBpwY, Elval €va apxaio TEXVEPYO, TO Omoio AeLttoupyoloe wg avoloykdg,
MNXQVLIKOG UTIOAOYLOTAG KOl OPYQAVO OLOTPOVOULKWYV TIAPOTNPHCEWY KOL TIAPOUCLALEL OUOLOTNTEG ME |
TOAUTIAOKO WPOAOYLAKO UNXAVLOUO.

O atéppwv koxhiog tou Apxtundn

Mouoeio Apxaiag EAAnvikig Texvohoyiag
kotsanas.com

o 1789 X, o

1492 p.X. 6 onuepa

Q 10000 TeX.
3 eK. xpovia pLwv 6



https://kotsanas.com/

Apyaia tepiodoc

Texvoloylka emtevypata: To udpaywyeio tng Nepydpou

MepAapPavel aveotpapupévo oidwva pnkoug 3 km pe udpauvAkd doptio
180 m. Kataokevdotnke yupw oto 200 m.X. Kal €ival n mpwIn yvwotn
KOTOLOKEUN MEYAANG KALLOKAG OTIOU TO VEPO HETADEPETAL UTIO TILEDT).
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http://www.romanaqueducts.info/
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Q 10000 . X. @ 476 p.X ; 1789 p.X. ;
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3 eK. xpovia pLwv 6 3000 rt.X. ‘Etog 1 6 1492 pu.X. 6 onuepa
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Apyaia tepiodoc

Texvoloylkd emttevypata: AdpLavelo udpaywyeio

Athens 1st ¢ AD SM U= 0 g Hxdpagn Tng ofpayyag ekpeTaMEeVBNKE
Hadrianic aqueduct ¥ .~ OTO UEYLOTO TN HopdoAoyid Tou edadouc,
Kephisos River & wWoTe va kaAU el uTtoyeiwe poAt 110 m
: emdavelaknc v oHeTPLKAC Sladopac

peTadhEPOVTOG VEPGHIOVO (e TN BapuTnTa.

&
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W Agueduct’s slope ¥l
230 | m Aqueduct level 4
W Ground level

z
=
130 T00052 E
g
110 *
0 2000 4000 6000 8000 10,000 12,000 14000 16,000 18,000 / gl
< ) 0, i 10 kn/” 4 o A i o
To upaywyeio eivat e§ odokAripou umdyeLo. O kUpLog Afovag EEKVOUTE b TNV TEPLOX!| TOU GNUEPLVOU Sargentis, G.-F.; Defteraios, P.; Lagaros, N.D.; Mamassis, N. Values and Costs in History: A
OAuprakol Xwplou (Axapvai) kat KotéAnye petd anod nepimou 20 km otn Se€apev TG owWVUUNG MAATELAG 0TO Case Study on Estimating the Cost of Hadrianic Aqueduct’s Construction. World 2022, 3,
KoAwvdki, Staoxilovrag tig meploxég Kndiold, Metauodpdwon, N. HpdkAelo, Mapolot, XaAdvdpt, N. Wuxikd kat 260-286. https://doi.org/10.3390/world3020014
AUTENOKATIOUG.
Q 10000 1.X. 9 476 p.X Q 1789 X. Q
I "

3 eK. xpovia pLwv 6 3000 rt.X. ‘Etog 1 6 1492 pu.X. 6 onuepa
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Apyaia tepiodoc

Texvoloylkd emttevypata: AdpLavelo udpaywyeio

H ASpLavelog orjpayya Le Héyloto UPog 2 m Kal TUTIKO TAGTOC HOALG 50 cm, petédepe
vepo amd nnyég tng Napvnbac, aAAd Kuplwe HeTédePe UTTOYELO VEPO TIOU GUVEAEYE
KaTd TV mopeia amno to unédadog (udpoudaoteuan).

https://doi.org/10.3390/world3020014

o 10000 rt.X. 9 476 u.X ; 1789 p.X. ;

3 eK. xpovia pLwv 6 3000 rt.X. ‘Etog 1 6 1492 p.X. 6 onuepa



https://doi.org/10.3390/world3020014

Apyaia tepiodoc

Texvoloyka emutevypata: Adplavelo udpaywyeio

1.000

Population =36.000
100

Water footprint for consumption
of domestic water per capita (m*)

Central African
Republic

KatavaAlwon owiakol vepoU ava KATolko otnv ABriva tov 2° awwva W.X. (eupog 36,000-86,500 kAToLKoL)
Kataokeur Tng onpayyag tou Adpldvelou udpaywyeiou KaL oTov KOoHo (1996-2005)

Sargentis, G.-F.; Defteraios, P.; Lagaros, N.D.; Mamassis, N. Values and Costs in History: A Case Study on Estimating the Cost of Hadrianic Aqueduct’s Construction. World 2022, 3, 260-286.
https://doi.org/10.3390/world3020014

Q 10000 rt.X. 9 476 u.X ; 1789 p.X. ;

3 eK. xpovia pLwv 6 3000 rt.X. ‘Etog 1 6 1492 p.X. 6 onuepa
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Apyaia tepiodoc

H StakUpavon tng MEPLEKTIKOTNTOC O€ oL Tou dnvapiou tov 1° at. w.X.
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Sargentis, G.-F.; Defteraios, P.; Lagaros, N.D.; Mamassis, N.
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Values and Costs in History: A Case Study on Estimating the Cost of Hadrianic Aqueduct’s Construction. World 2022, 3, 260-286.
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Apyxaia teplodoc, TOTE Kal Twpa
O xpuoog kal To acnut 1800-cnpepa
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Sargentis, G.-F.; Defteraios, P.; Lagaros, N.D.; Mamassis, N. Values and Costs in History: A Case Study on Estimating the Cost
of Hadrianic Aqueduct’s Construction. World 2022, 3, 260-286. https://doi.org/10.3390/world3020014
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Apxaia mtepiodocg, TOTE Kal Twpa
Xpuoog, aonut kat metpéato 1900-cApepa

Silver =—#=Qil ===Gold Gold-to-Silver Ratio  ==#==Oil-to-Gold Ratio  ==#==Oil-to-Silver Ratio
Sg 10 [ 2000 g 120 10 o0
g2 10 3 &1 28
2 1500 © > 0=
== o : S ¢
5% 80 O £ 80 1 =%
= O =
8 (@)
60 1000 60
40 40 - 0.1
500
20 20
0 0 0 - 0.01
1900 1925 1950 1975 2000 1900 1925 1950 1975 2000
1944 1970 vear Year
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International Woods International of Hadrianic Aqueduct’s Construction. World 2022, 3, 260-286. https://doi.org/10.3390/world3020014
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Apxaia mtepiodocg, TOTE Kal Twpa
Xpuoog, aonut, metpelato, ottapt 1990-2020
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Sargentis, G.-F.; Defteraios, P.; Lagaros, N.D.; Mamassis, N. Values and
Costs in History: A Case Study on Estimating the Cost of Hadrianic
Aqueduct’s Construction. World 2022, 3, 260-286.
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e EKTATAL OTL 0 HECOG PLOBAC oTNV 0pXALOTNTA TV KOVTA O€ QUTO TIOU GNUEPQ XPNOLUOTIOLOUE YLa VO XOPOKTNPLoOUKE TNV akpaio dTwyeLa.

* To 2015 1o 6plo TN aKpaiag pTwyelag Atav to nuepopiodlo 1,9 USS mou avtiotolyoloe os nepinou 6,5 Aitpa ottaplol, (Kanwg xopunAotepo and tov
UEGO ULOBO oTNV apXALOTNTA OV eKTLUATAL oTa 8 Altpa attaplov).

* To 2022 1o 6plo TNC akpaiag ptwyetag OswpriBnke To nuepouiodblo tTwv 3.2 USS aAld kaBwc oL TIHEG Tou ottaptlot dAaav petd tov PeBpoudplo tou
2022, auto avtiotolyei oe mepinou 4 L nuepopicdlou ottaplov.

Evdelktikd éva péao nuepopiobio 2021 otnv EAAGSa = 55 € avtiotolovoe os nepinov 150-200 Aitpa owtdpt.
Sargentis, G.F.; Lagaros, N.D.; Cascella, G.L.; Koutsoyiannis, D. Threats in Water—Energy—Food—Land Nexus by the 2022 Military and Economic Conflict. Land 2022, 11, 1569. https://doi.org/10.3390/1and11091569
FAQs: Global Poverty Line Update: https://www.worldbank.org/en/topic/poverty/brief/global-poverty-line-faq#
Rohwerder, B. Poverty and inequality: Topic guide. Birmingham, UK: GSDRC, University of Birmingham. 2016. https://gsdrc.org/topic-guides/poverty-and-inequality/ (accessed 25 July 2022).
Ravallion, M. Poverty comparisons: a guide to concepts and methods, The World Bank, 1992. https://documentsl.worldbank.org/curated/en/290531468766493135/pdf/multi-page.pdf (accessed 25 July 2022).
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Amd tov 4° péxpL Ta LECA TOU 5°Y awva Ta yeppavikd dpuAa eixav eykataotabel ot MepLOCOTEPES EVPWTAIKEG eTap)ieg TNG AUTIKAG PwpaikAg autokpatopiag. Asttoupyoloay wg
Sleomappéva «BapPBapkd Bacidela» Kot n emadr Le ThV AUToKpatopia aAAOlWOE TLG KOWWVIKEG SOMEC TNG.

To aoUVSETO GUOTN A CUYKEVIPWTLKAG-EMLTAKTIKAG SLOKUBEPVNONG OE TOTIKO-KOLWVOTIKO emtinedo ddnve va avartuxBei petafl toug n Bia kat n avaopdlela. Kataotpadnkav ta aflohoya
SLAKOLWVOTIKA USPEUTIKA O8IKA KL EYYELOBEATIWTIKA SikTUQ, ANOHOVABNKOV KOTOOKEUOTIKEG TEXVLIKEG KOL N LEXPL TOTE YVWON TNG EMOXNG.

Ytnv Abon epdaviotnke n lepd EEEtaon n onoia NAeyxe Ti¢ avtiAfPelg tou mAnBuopou.
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Population: https://ourworldindata.org/grapher/population

Population, 10,000 BCE to 2021

Our World
inData

World
7 billion
6 billion
5 billion
4 billion
3 billion
1961
2 billion
1 billion
Or + + ' i T )
10,000 BCE 8,000 BCE 6,000 BCE 4,000 BCE 2,000 BCE 0 2021
Data source: HYDE (2017); Gapminder (2022); UN (2022) OurWorldInData.org/population-growth | CC BY 1061
Note: Historical country data is shown based on today's geographical borders. i
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Yields vs. land use: https://ourworldindata.org/yields-vs-land-use-how-has-the-world-produced-enough-
food-for-a-growing-population

Change in cereal production. yield, land use and population, World Our World
All figures are indexed to the start year of the timeline. This means the first year of the time-series is given the
value zero.
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Long-run cereal yields in the United Kingdom, 1275 to 2021: https://ourworldindata.org/grapher/cereal-yields-uk
l B ld . h U . d K, d . T https://ourworldindata.org/grapher/world-population-with-and-without-fertilizer
Long-run cereal yields in the Unilte ingdom, 1275 10 2021 World population with and without synthetic nitrogen fertilizers

Yields are measured in tonnes per hectare. Estimates of the global population reliant on synthetic nitrogenous fertilizers, produced via the Haber-Bosch
process for food production. Best estimates project that just over half of the global population could be sustained
without reactive nitrogen fertilizer derived from the Haber-Bosch process.
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UNITED NATIONS CONFERENCE ON
ENVIRONMENT AND DEVELOPMENT

Rio de Janeiro 3-14 June 1992

1992 Awaknpuén tou OHE oto Pio tng Bpadihiag «H avBpwnotnta BpiokeTal AVILHETWIN LE TNV Slatwvion
TWV avmorntwv tnv erudelvwon tr]q cbthaaq, Twv acBevelwv Kat Tou avaAdaBntiopou».

Earth Summit In Rio De Janeiro, Brazil On June 02, 1992.BRAZIL (Photo by Antonio RIBEIRO/Gamma-Rapho via Getty Images) . " q -
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Population by income (%) ok Add a place

Population by income (%) o Add a place
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1992 Awaknpuén tou OHE oto Pio tn¢ Bpadliag «H avBpwmnotnta BplokeTal avilpéTwnn Ke TNV Slatwvion
TWV AVIOOTATWY, TNV EMdeivwon tTng ptwyeLag, Twv acbevelwy Kot Tou avaidaBnTiopouy.

Income Mountains: https://www.gapminder.org/fw/income-mountains/ 1992
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1992 Ataknpuén tou OHE oto Pio tng Bpadlihiag «H avBpwmotnta PploKeTal AVTIHETWTTN UE TNV dLatwvion
TWV AVIOOTNTWYV, TNV emdeivwon TNG GTWYELACS, TWV acOeveLwV Kat Tou avaAdaBnTtiopou ».

Sargentis, G.-F.; Koutsoyiannis, D.; Angelakis, A.; Christy, J.; Tsonis, A.A. Environmental Determinism vs. Social Dynamics: Prehistorical and Historical Examples. World 2022, 3, 357-388. 10
https://doi.org/10.3390/world3020020 -
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Koutsoyiannis, D.; Sargentis, G.-F. Entropy and Wealth. Entropy 2021, 23, 1356. https://doi.org/10.3390/e23101356
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Adults with the right to vote, percent

]

CELIELE PP PE L L PP I LS LS E TS PFF I LI LS LA LFFF LSS

. = France == United Kingdom United States = World
1789 2017

Adults with the right to vote; percent, 1789-2017 1789

Human progress. Adults with the right to vote:
https://www.humanprogress.org/dataset/adults-with-the-right-to-vote
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Human progress. Books published in English:

Galileo di Vincenzo Bonaulti de Galilei, Sir Isaac Newton, 1642-1726
https://www.humanprogress.org/dataset/books-published-in-english/
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Entropy maximizing
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KatavaAwaon vepou Kat evépyelag Twv BNAaoTikwy ava povada palag
Sargentis, G.F.; Lagaros, N.D.; Cascella, G.L.; Koutsoyiannis, D. Threats in Water—Energy—Food—Land Nexus by the 2022 Military and Economic Conflict. Land 2022, 11, 1569. https://doi.org/10.3390/1and11091569
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Sargentis, G.-F.; loannidis, R.; Karakatsanis, G.; Sigourou, S.; Lagaros, N.D.; Koutsoyiannis, D. The Development of the Athens Water Supply System and Inferences for Optimizing the Scale of Water Infrastructures.
Sustainability 2019, 11, 2657. https://doi.org/10.3390/su11092657
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Eupwrin: Nuxtepivég Sopudopikég pwtoypadieg

National Oceanic and Atmospheric Administration. National Centers for Environmental Information. Version 4 DMSP-OLS Nighttime Light |
Time Series:_https://ngdc.noaa.gov/eog/dmsp/downloadV4composites.html -
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Sargentis, G.F.; Lagaros, N.D.; Cascella, G.L.; Koutsoyiannis, D. Threats in Water—Energy—Food-Land Nexus by the 2022
Military and Economic Conflict. Land 2022, 11, 1569. https://doi.org/10.3390/land11091569
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National Oceanic and Atmospheric Administration. National Centers for Environmental Information. Version 4 DMSP-OLS Nighttime Light
Time Series: https://ngdc.noaa.gov/eog/dmsp/downloadV4composites.html
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Sargentis, G.F.; Lagaros, N.D.; Cascella, G.L.; Koutsoyiannis, D. Threats in Water—Energy—Food-Land Nexus by the 2022
Military and Economic Conflict. Land 2022, 11, 1569. https://doi.org/10.3390/land11091569
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Human progress. The Simon Abundance Index 2023: https://www.humanprogress.org/the-simon-abundance-index-2023/
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Oil proved reserves: https://ourworldindata.org/grapher/oil-proved-reserves?tab=chart&time=earliest..2020/

Oil reserves, 1980 to 2020
Shown is the total proven reserves of oil. This is oil that we know with reasonable certainty can be recovered in the

future under existing economic and operating conditions. Proven reserves decrease when we extract oil, and

increase as new resources are discovered or become economically viable to extract.
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The price for lighting in the United Kingdom

The price per million lumen-hours in British Pound. 1 lumen-hour is equal to the luminous energy emitted in 1 hour
by a light source emitting a luminous flux of 1 lumen. For comparison: a standard 100W incandescent light bulb
emits around 1700 lumen.

Our World
in Data
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Data source: Fouquet and Pearson (2012)

QurWorldinData.org/light-at-night | CC BY

Note: The price is adjusted for inflation and expressed in prices for the year 2000. Shown is a 5-year moving average.
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The price [or lighting in the Uniled Kingdom
The price per million lumen-hours in British Pound. 1 lumen-hour is equal to the luminaus energy emitted in 1 hour

by a light source emitting a luminous flux of 1 lumen. For comparisan: a standard 100W incandescent light bulb

emits araund 1700 lumen.
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Note: The price is adjusted for inflation and expressed in prices for the year 2000, Shown is a 5-year moving average,

The price for lighting in the United Kingdom
https://ourworldindata.org/grapher/the-price-for-
lighting-per-million-lumen-hours-in-the-uk-in-
british-pound
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Life expectancy increased: https://www.gapminder.org/facts/life-expectancy-increased/

Life expectancy atvirn

The average life
IS now 42 years
longer!
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All over the world, people
live much longer lives now
compared to previous generations.

Thanks to lots of improvements like
reduction of accidents and violence;

better access to food, water and sanitation;
life-saving inventions like antibiotics and vaccinations;

and increased incomes, widespread public education and basic healthcare.

1800 1850 1900 1950 2000

Data: Gapminder, based on IHME and UN Population Prospects More info: gapminder.org/49
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* H AyyAia Bynke mpwtn ano tg MaABouolaveg
nayideg. Ao 1o 1685 kal Petd BAEMoU e auTO TToU Breaking out of the Malthusian

o Malthus Bswpolos aduvato: n TaxvTNTA TNG trap: How pandemics allow us to

, ¢ 56 ’E understand why our ancestors
KOLLVOTOHLQ? tpodo ,omoe mv au' non tng were stuck in poverty
TiapaywyLKotTntag Tooo mouv, 1o HEVGGOC Tou https://ourworldindata.org/breaki
nANBuopoU, 66O KaL TO EL6OSNHA avA ATOHO ng-the-malthusian-trap

apxloav vo au€avovtal TauToXpova.

* H owkovopia GAAage ano éva maxvidt pundevikol
aBpoiopatog, os éva mayvidl Betikol abpoiopatog
OTO OTtolo TO PBLOTLKO £TiMeSO TWV avOpwITWY
au&nOnke pe tnv mapodo Tou XpOVOU Kal TO PEPiSLo
Twv AyyAwv otnv akpaio GTwyeLla HELwOnKe
paydaia .

*  AdoU n AyyAia yAitwoe amnoé tv MalBouaotavr mayida, n 0lLKOVOULKA
avantuén avénoe to HEoo eLoddnua ~24 ¢opég, anod nepinou 1.200 £
oe £ 29.000 onpuepa.

* O MaABoug métuxe va rieplypael Kahd to mapeABov, aAld £kave
AaBog yLo to péAdov. Etuxe va kataldPel Tnv mpoBLopnxavikn
olkovopia aKpLBWE TN OTLYUNA TG LoToplag, mou Byaivope amod autnyv.

GDP per capita, 1 to 2018

This data is adjusted for inflation and for differences in the cost of living between countries.

United States
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Data source: Maddison Project Database 2020 (Bolt and van Zanden, 2020) QOurWorldInData.org/economic-growth | CC BY

Note: This data is expressed in international-$* at 2011 prices.

1. International dollars: International dollars are a hypothetical currency that is used to make meaningful comparisons of monetary indicators of
living standards. Figures expressed in internaticnal dollars are adjusted for inflation within countries over time, and for differences in the cost of living
between countries. The goal of such adjustments is to provide a unit whose purchasing power is held fixed over time and across countries, such that
one international dollar can buy the same quantity and guality of goods and services no matter where or when it is spent. Read more in our article:
What are Purchasing Power Parity adjustments and why do we need them?
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Ta a("[l.a TWV avarp OT[‘J:)V * O COVID-19 pag Seiyvel OTL OTIG ONUEPLVEC OLKOVOULEC N AoyLKN TOU

MdaABoug bev LoyUeL TAEOV: OL AVBPWTTOL OTLC XWPEG TIOU UTIEGTNOAV TOUG

* O MdABoug Bewpouvoe OTL otV Ttpo-PlopnXavikr okovopia, ot vPNAOTEPOUC aptBpoUC BavdTwy SV EPIEVAV VO SOUV OLKOVOULKA
BeAtiwoelg oto BLotiko eminedo Atav duvatég povo otav nebawav obéAN amd Tov BAvato Twv AWV yLoti Sev {oUpe TTAEOV GE LA OLKOVOpia
HeydAa tprpata touv TAnbucpou. pUnéevikoL abpoiopartod. Ze pLo olkovopia BeTikol abpoiopatog To BLoTko

OewpoUoE OTL OTIOLASATOTE AUENGN TNE TOPAYWYLKATNTAS 08NyoUsE pog emninedo kabopiletal anod Tnv mapaywylkotnTa TG OLKOVOULAG oTnV
L6VO og abEnon tou TAnBUGHOU. orola ellaoTe HEPOG — Ta ayaBA KOl OL UTINPECLECG OTLG OTOLEG

e Baollopaote mapdyovTal o€ pLa LEyAANG KALLOKAG ouvepyaoia
EKATOUMUpiwvV epyalodéVwV Kal N OLKOVOULKN Hag eunuepia e€aptatal

arnd autd.

1. To yeyovog Ot oL tavSnieg otnv mpoBLopnXavikn Kowwvio
08 ynoav og OLKOVOULKN gUnUEPLa TOUG ETIIWVTEG, pLag eEMETPEDE
V0. KATQVOI|COULE TNV OLKOVORLia Tou TtapeABovToc.

2.5%

0%

2. To yeyovog ot n mavénuia COVID-19 8nuoUpynoe OLKOVOLLKT
Udeon Pag EMITPENEL VO AELOAOYI|OOULLE TN GUVEPYOATLKY
olKovopia BeTkol abpoiopatog Tng EMOXNG Hag.

Real gross domestic product growth

-2.5%

-3.4%

- *  Ounavénuieg tou Mecaiwva otnv AyyAla Seixvouv OTL 0€ LA OLKOVORLLL
& e S o Fo & & & & punéevikol abpoiopatog eival yLa To OLKOVOULKO cUUDEPOV TWV EMIIWVTWY
Oﬂc@‘y 5 S \@f 5 va tieBaivouv oL dAhoL.
@ - & o O &
@&\@ ¢ ) ) O * Hmnavénuia tou COVID 10 2020 poag deixvel mooo £xet aAdeL 0 KOGUOG.
' 21N ONUEPLVI] CUVEPYATIKI OlKovopia Betikol abpoiopatog, n Sk pog
Global real Gross Domestic Product (GDP) growth after the coronavirus (COVID-19) from 2019 with a OLKOVOULKI EUNMEPLa EEapTATOL QO TNV EUNUEPLA TV AAAWY KO Eivat
fc;re-carzt;tr;]tll 2024. https://www.statista.com/statistics/1102889/covid-19-forecasted-global-real- POC TO Swd e ouucbépov, oL &\\ot va givat uyLe iq.
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Japan ‘@ This article is more than 10 years old

Let elderly people 'hurry up and die’,
says Japanese minister

Taro Aso says he would refuse end-of-life care and would 'feel bad'
knowing treatment was paid for by government

https://www.theguardian.com/world/2013/jan/22/elderly-hurry-up-die-japanese

#CBC | MENU ~

Climate World Canada Politics

NS

Top Stories Local

Business - Analysis

Politicians who consider sacrificing the old for the
sake of the economy face a backlash: Don Pittis

If we start trading the lives of older people for the economy, when will it stop?

Q) Don Pittis - CBC News - Posted: Mar 26, 2020 4:00 AM EDT | Last Updated: March 26, 2020

https://www.cbc.ca/news/business/coronavirus-covid-economy-seniors-1.5510079
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NEW YORK POST
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Yale professor under fire for suggesting
elderly Japanese residents should kill
themselves

By Yaron Steinbuch

February 13, 2023 | 12:49pm | Updated

https://nypost.com/2023/02/13/yale-professor-suggests-elderly-japanese-residents-should-die-in-mass-

suicide/

RN H
‘{,i" /-ﬁ Ur“t.ed Department of Economic and Social Affairs [o]
L2 Nations

I T e I e e ey e ey I
Population growth, environmental

degradation and climate change

https://www.un.org/en/desa/population-growth-environmental-degradation-and-climate-change
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Dutch Law Would Allow Assisted

Population decline and smaller . .
families good news for climate, says Suicide for Healthy Older People
former head of FSA

World is on a ‘path to disaster’ if radical changes aren’t made to ensure green growth, report argues % Give this article ~ m
Holly Bancroft | 4 days ago | 72 comments @ 0 u w
https://www.independent.co.uk/climate-change/news/fsa-population-decline-climate-change- By Dan Bilefsky and Christopher F. Schuetze

b1934877.html Oct. 13, 2016

https://www.nytimes.com/2016/10/14/world/europe/dutch-law-would-allow-euthanasia-for-
healthy-elderly-people.html

IT'S YOUR LIFE. IT'S YOUR CHOICE.

DYING WITH +Aa EN > Search Q ‘

DIGN IT I About~  Advocacy v  End-of-Life Support~  GetlInvolved v  Education & Resources v Blog~  FAQ

https://www.dyingwithdignity.ca/
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Measurements of methane and nitrous oxide
in human breath and the development of UK
scale emissions

Ben Dawson "=, Julla Drewer', Toby Roberts -, Peter Levy”, Mathew Heal %,
Micholas Cowan'*

1 UK Gentre for Ecology and Hydroiogy, Bush Estate, Midiothian, United Kingdom. 2 The Universityal
Ediriburgh, School of Chemistry, Edinburgh, Uniled Kingdom

* niewan! | @ceh.ae uk

Abstract

Exhaled in small, elevated ons of methane (CH,) and
nitrous oxide (N-0). bath of which contribute to glabal warming. These emissions from
humans are not well understood and are rarely quantified in global greenhouse gas invento-
ries. This study investigated emissions. of GHa and NaO in human bresth from 104 volun-
teers in the UK population, to better understand what drives these emissions and to quantify

‘methzne and rilreus ovide in humen brea and

Jscale esti Atotal of 328 braath samples were collected, and age, sex, distary
¢ , and smoking habits wers recorded for every participant. The percentags of
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methans producers (MPs} identified in this study was 31%. The percentage of MPs was
higher in clder age groups with 25% of people under the age of 30 classified as MPs com-
pared to 40°% in the 30+ age group. Females (38%) were more likely to be MPs than males
(252%), though overall concentrations emitted from both MP oroups were similar. All partic-
panis were found to emit MO in breath, the factors investi «pli

the differances in emissions. Distary preference was not found to affect CHa or N0 emis-
sions from breath in this study. We estimate a total emission of 1.04 (0.86-1.40) Gg of CH,
and 0.069 {0.0686-0.072) Gg of NzO in human breath annually in the UK, the equivalent of
53.9 (47.8-60.0) Gg of CO%. Interms of these values are i 0.05%
and 0.1% o the total emissions of CHs and NzO reported in the UK national greenhouse gas

. prvided e gl
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Introduction
Ithias been reported that exhaled human breath can contain the greenhouse gases methane
(€H.) and nitrous oxide {N20) [1, 2], both ef which have a much higher global warming

patential than carbon diaxide (C0s) (34 and 265 for CH, and N2O, respectively [3]). Where
hydsocarbon chains (food types) are consumed by humans and turned into CH, and N.O
from niteogen intake), the global wasming potential i no longer neutral, and human respira-
tion has 2 net warming effect on the atmosphere. Due to their ruminant digestive system in

PLOS ONE | hitps:/idi org/ 10, 1371 fournsl pore. (286157 Deceniber 12, 2023 1014
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Now scientists say BREATHING is bad
for the environment: Gases we exhale

contribute to 0.1% of the UK's

greenhouse gas emissions

« Two greenhouse gases - both more potent than CO2 - are in human breath
« One is methane which is famously also emitted from livestock such as cows

By JONATHAN CHADWICK FOR MAILONLINE W

PUBLISHED: 19:00 GMT, 13 December 2023 | UPDATED: 19:00 GMT, 13 December 2023

1.

Scientists say gases we exhale simply by BREATHING contribute to 0.013% of the UK's greenhouse gas
emissions: https://www.dailymail.co.uk/sciencetech/article-12859057/Now-scientists-say-

BREATHING-bad-environment-Gases-exhale-contribute-0-1-UKs-greenhouse-gas-emissions.html

Dawson B, Drewer J, Roberts T, Levy P, Heal M, Cowan N (2023) Measurements of methane and
nitrous oxide in human breath and the development of UK scale emissions. PLoS ONE 18(12):

€0295157. https://doi.org/10.1371/journal.pone.0295157
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https://www.dailymail.co.uk/sciencetech/article-12859057/Now-scientists-say-BREATHING-bad-environment-Gases-exhale-contribute-0-1-UKs-greenhouse-gas-emissions.html
https://www.dailymail.co.uk/sciencetech/article-12859057/Now-scientists-say-BREATHING-bad-environment-Gases-exhale-contribute-0-1-UKs-greenhouse-gas-emissions.html
https://doi.org/10.1371/journal.pone.0295157
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Human progress. How Anti-Humanism Is Gaining Ground: https://www.humanprogress.org/how-anti-humanism-is-gaining-ground/

Q 10000 rt.X. Q 476 u.X Q 1789 u.X. ;

3 K. xpovia TpLv 6 3000 rt.X ‘Etoc1 o 1492 pu.X. 6 onuEPQ



https://www.humanprogress.org/how-anti-humanism-is-gaining-ground/

Apxailec ouvBnKec otnv olyxpovn €moxn

Kiva Nuynpio




Apxailec ouvBnKec otnv olyxpovn €moxn

Death rates [rom unsale water sources, 2017

Death rates are measured as the number of deaths per 100,000 individuals.

i::’..
:
5]
. : 5 @ o ]
"L =8 fo o
=% 9 o
= o0
g g
SE2 0@
- £ 25 e
N ) g o
E 80
L - ¥ =R - 50,000 100,000
s R GDP per capita per year ($ 2011)
MNpooBaon o aopalég vepd
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1.  Sargentis, G.-F.; lliopoulou, T.; Dimitriadis, P.; Mamassis, N.; Koutsoyiannis, D. Stratification: An Entropic View of Society’s Structure. World 2021, 2, 153-174. https://doi.org/10.3390/world2020011
2. Death rate from unsafe water sources, 2019: https://ourworldindata.org/grapher/death-rates-unsafe-water

«AKOUUE ouxva va AoUv yla Tn ‘oclyxpovn UyLelvoAoyia’ cav NTav KATL Tou avantuxOnke mpoodata Kal paivetal va UTIAPXEL LA KpATOU oo LOEX OTL N AOTLKN
QIMOYETEVON €lval KATL TOAU cUyXpovo Tou KaBlepwBnKe KAToU ota Héoa Tou TeAeuTaiou [190u] alwva. Towg auTtég ol Léeg mpoomabolv va evUVapwWoouV UL
KATIWE KAUSWVIoUEVN uTEPNAVELA 0TO GUYXPOVO TIOALTIOUO [... ], aAAd otav e€etalovtal UTIO To GwC TNG LOTOPLAC TPOKUTITEL OTL elval KAOs GAAO apd VEEG N
npoodateg. Npaypartt, UTO To WG TNG LOTOPLOC, TTPOKAAEL KATATTANEN, av OXL TIKPLA, TO YEYOVOG OTL 0 AVBpWIOG £XEL TPOXWPNOEL TOCO eAAXLOTA, oW KAl kaBoAou,
O£ TEPLMOU TEOOEPLC XIMASES XpovLa »

Gray, H. F. (1940). Sewerage in Ancient and Medieval Times, Sewage Works Journal, 12 (5), 939 — 946.



https://doi.org/10.3390/world2020011
https://ourworldindata.org/grapher/death-rates-unsafe-water

Apxailec ouvBnKec otnv olyxpovn €moxn

Max Roser (2021) - Global poverty in an unequal world: Who is considered poor in a rich country?: https://ourworldindata.org/higher-poverty-global-line

World s A al v * oyt : . . atlyr e PP 7
The global income distribution: Mean daily income hy country
Measurement: All incomes are adjusted for price differences between countries and expressed in international-doliars. i
One international-$ has the same purchasing power as one US-$ in the US.

This means no matter where in the world a person is living on int.-$30, they can buy the goods and services that cost $30 in the US.

Mean income per day
470

$60

$40

$30 $30 per day poverty line

82% of the world population live in countries where the mean income is less than $20 per day

The mean daily income
n China is $12.40 per day £ =

= The mean daily income
inIndia is $4.50 per day E

GDP per capita, 1 to 2018

This data is adjusted for inflation and for differences in the cost of living between countries.

United States

450,000

$40,000 Japan
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United Kingdom

$30,000

$20.000
Iran
Mexico
China

$10,000 Pt
Indonesia
ndia

30

1 500 1000

Data source: Maddison Project Database 2020 (Bolt and van Zanden, 2020)
Note: This data is expressed in international-$* at 2011 prices.

QurworldinData org/economic-grewth | CC BY

1. International dollars: International dollars are a hypothetical currency that is used t
tional dollars are adjusted for inflati

ents is to provide a unit whese p

make meaningful comparisens of monetary indicators of

living standards. Figures expressed in in n countries aver time, and for differences in the cost of livi
bet countries. The goal of such a er is held fixed over time and across countries, such th.
one international dollar can buy the same quantity and quality of goods and services no matter where or when it is spent. Read mare in our article:
‘What are Purchasing Power Parity adjustments and why do we need them?
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Ocpota yla eneéepyaocio 0To OTiTL

EruAEé€te éva OEpa amo tnv LoTopia TG EMOTAKNG KoL TNG TEXVOAOYLag HE BAoN TO TAPAKATW KPLTAPLAL:

1.

2.

3.

Yxetiletal pe TNV SUTAWMATLKA pyacia tou Ba BEAATE va KAVETE
YIAPXE OTNV apouaciacn Kal oag KEVTPLOE To eviladépov

Agv uTtpxe otnv napouaciaon aAAd to Bplokete cupPatod Kal XprHoLUo

Fevika:

JUpBaon: lotopia OTL €xel yivel tpLv TouAdxLotov 30 xpovia

To B€pa va elval ECTIAOUEVO OE KATIOLO €PY0, KATIOLA KATOLOKEU ) KATIOLOL EPEVPEDT KoL OXL LOL YEVIKA TtepLypadn
To B€pa to enetepyalovtal LNXOVIKOL TTOU JUAAVE GE INXOAVLKOUG, Apa TIPETIEL VAL

0 meplypadetal n apxn Asttoupylag Tou (oxEdLa, ELKOVEG)

0 UTIAPXEL TTOOOTIKN Tieplypadn (emeEnynuatika Staypdppota)

FfupvwvTag oW OToV XPOVO, SLEPEUVOULE CUYKEKPLUEVEG TIEPLITTWOELG YLOL TO TIWCE KAAUTITOVTAL Ol AVAYKEC

O TOU TAEYMATOC VEPOU-EVEPYELAC TPOPLUWY,

0 BgpdATWV MOV PAYUATEVETAL N ZXOAN OTIWG OTEYAON, LETAPOPEC, YEWTEXVLKN EVOTABDELA, N KATAUOKEUN LEYAAWV
Epywv, opyavwon epyotatiwy

O TEXVIKEG €EUTINPETNONC KABNUEPLVWV QVAYKWY OTIWCE N AvTtAnon, n emkowvwvia, n Puén, To EUMOPLO K.ATL.




Ocpota yla eneéepyaocio 0To OTiTL

Evéewktika O¢pata:

MapadooLaKEG TEXVLKEG TTOU KAAUTITOV QVAYKEG TTOU UTIAPXOUV N £XouV eKAelPeL:

0 Meoaiwvag: mpodlaypadEg Kataokeung Kaotpwy (meplypadr, oxedia kot Oxt TaEOLWTLKA TtepLiynon)

0 g€okovopnon vepoU f eVEPYELOG OE TIOPASOCLAKES KATOLKIEG KOl OLKLOMOUG

o g€owkovounon uoLkwv MOpwV (VEPOU EVEPYELAG K.AL.)

lotopla ovopatiopévwy e€lowoswv (T.X. Twe 0 Penman avakadAuve tnv e€lowon Penman)

Irnoudaiol eMOTAHOVEC TTOU AAAEQV TO AVTLIKELUEVO TOU MOALTIKOU Mn)avikoU

A&LOAOYNON LOTOPLKWY OLOTOXLWYV TEXVIKWVY EPYWV

ALaPOpPEG TEXVIKWY AUCEWV (HLE TL TEXVLKEG KATAOKEUAOTNKE VAl LEYAAO €PYO KATA TNV apXaLotnta r ota péoa tou 20
alwva Kal mw¢ Ba kataokevalovtav orfpuepa)

Alepevnon napadoolakwy TEXVIKWY AUcewv o€ Stadopoug Tomoug Tu.Y. lanwvia, Kiva, Ivéia

Napadotéa

XPNOLUOTIOLNOTE EYKUPEC TINYEG (TL.X. ApOpwV SNUOCLEVUEVWY O€ ETILOTNUOVIKA TTEPLOSIKA) yLa Vo LEAETNOTE TO B€pa mou emAEETE.

Etowudote pia mapouoiaon yia poPoAn peyeboug mepimou 10 oeAidwv. OpyavwaoTte TV opAla yia Tnv mapouaciacr) mou Ba yivel oTo EMOUEVO
pHadnua. (6 Aemta yla kaBe dportntn)

Autovontn dleukpivion

H enefepyaoia, n mapouaoiaon kot n opAia oag Sev eival avaykn va cUUPwVoUV HE TIC EPUNVELEC TTOU SilvovTal o€ aUTO To Kelpevo. Opwc KaAo
glval va €(0UV CUVETIELO LE T YEVIKA XOPAKTNPLOTIKA TNG ETLOTNOVLKAG HeBOSouU.




AfLoAOyNoN LOTOPLKWV TtNYWV

https://el.wikipedia.org/wiki/lepa E&€taon (mpdoBaon 13.2.2020 wpa 21:15)

W lepét EEéToon - BikimaiSeia x B - X
— mmm mmm dem s Cmmm g el wikipedia.org/wiki/lepé E&€toon ¥ [ c
222 Epappoyéc Néoc pakeroc @ M Ewoepxdpeva - fivos.. g% PresenterMedia - P... AMot 6eNE0SziKTEG

& Xwpic Tovdeon Tugimon vicaut mv P Suveiogopég Anpioupyia Aoyapiaopos Eovdeon

7 o,
&
£ Q "o Afppa  Zugitnon Avayvwon Emegepyacia  Emegepyacia k@dika  MpoBoAr 10Topikod IAVGC’W}UH ot Bikimaideia Q
w
N EN -
[ : 406 MapaBwviog AnppaToypd@nang yia Toug UTTOAOYIOTEG Kai TV TexvoAoyia — 15 piou éwg 15 PeRpouapiou 2020 [K)‘m@
BIKIMTAIAEIA = =
H eAetBepn eyxoxkonaideia
v v
Kupia oA
a o Iepd E€etaon

(ekkAnoiaoTikd) Aikaio. H "lepd EE€taon" oav éva TTavioxupo @oBepod SIKACTHPIO TTOU KATATTIECE TIG
TIVEUHATIKEG Kal TIONITIKEG eAeuBepieg, eival Eva @oAkKAGp TTou dev UTTHPEE TTOTE TTAPA HOVO OTNV TTOAEUIKI)

Kal oTn )\oymsxvia.[Zl

i €KOIKAON Ao TV PWCIOKA E0EWV TTOU AQoPOUOaV Ao aVWTEPOUG EKKANCIAOTIKOUG
Buopete A€IWHATOUXOUG HEXPI KOl OHADEG I} HEHOVWHEVA dTOoUa Ta OTToia BapuvovTav e TV Katnyopia Tng aipeong. O 6pog
Epyaheia UTTOpEi Va avagépeTal o€ PWHAIOKABOAIKG EKKANGIAOTIKG SIKAOTAPIO I} GAAO BEGHO HE OKOTTO TV KATATIOAEUNGN Kai
TuvBEoeIg TIpog Bt KOTAOTOA} TWV QIPETEWV, O EVaV apIBUO IOTOPIKWY KIVNHATWY KGBapang KATA Twy aIPETEWV 1) aTn Bikn
IXETIKEG aMAayEG OUYKEKPILEVWY OTOHWV HE TV KATNyopia Tng aipeang.
EidiIkéG oeAideg

e O BeapOG AUTOG £XEN Yivel BIBONTOG AGYW TOU TPOTIOU SIEVEPYEING TWV QVAKPITEWY BATEI TwV OTIOIWV
MAnpogopieg oeABag OUYKEVTPWVOVTAV OTOIXEIT YIa TIG BIKEG F) OHOAOYiES, e amavBpwTa BaoavioTrpia. H oUyxpovn 1I0TopIKY épeuva

Avrikeipevo Wikidata Bewpei HUBO Kal POAKAGP TIG APNYHOEIS VIG BACAVIOTHPIC, EKTEAETEIG, KAKOTIOINGT YUVAIKWY KTA. H GUGTNATIKY

b e e e e e e e e e e e e = = = = = = = = = = = = =] [Inyn: https://el.wikipedia.org/
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Google Scholar

Av teAika eival anapaitnto va Balouvpe avadopég anod to internet
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O¢pa otooeAidag. Available online: www.otinanai.com

www.otinanai.com (accessed on 15 September 2020).

Ot avadopég va praivouv oto téhog tng epyacioc KO wg unoonueiwon péoa oto keipevo tng epyaciag (Mamaddmouvlog 2011).
Aleukpivion:

H mponyoupevn npoétaon pog Aget 6t o K. Mamadonoulog to 2011 pag eime va pmaivouv ol avapopEC 0To TEAOG TNG EPYOOLAG Kall
w¢ utoonpeiwon oto Kelpevo TnG epyaciag. To oxetikd BLBALo, paper, AN akadnUAikr) EpyOoio IOV TO ELTTE AUTO O K.
MNarmadomoulocg, TPETEL vaL UTTAPXEL Kot HEoa oTLS BLBALoypadikéc avadopEg.
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EpyaAeia €pguvacg kal avalitnong

Google scholar, sciencedirect, mdpi, frontiersin
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o https://ourworldindata.org/

o https://www.gapminder.org/

o https://humanprogress.org/datasets/

o https://legacy.lib.utexas.edu/maps/historical/

Ynoonpeiwon ya tnv avadopd pmaivel kat otnv ceAlda mov xpnolpomnoleitol
JWoTA YpaUEVEC oL BLBALoypadLKEC avadopEC

Katovoun mnywv.
Auopevéotepo: Alyeg TINYEC HE peydAa tocootd similarity.
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> XETIKEC TTAPOUOLACELC 0TO youtube

Epyaotrplo AvBpwrniotikwy ormoudwy, evotnta otopia: https://www.youtube.com/playlist?list=PLE8HdsuRBlouOk40OUT1cNmXvnarc2Ar-N

Moleg elvatl oL TNYEC TNG €PEUVAC Hag Kal ylati £xouv onuaota: https://youtu.be/riCZKUoOARc?si=x6H|Yw-HY3Q3aHGs

M TG epyaciec otnv evotnta lotopia tou Epyaotnpiouv AvBpwriotikwy Irmoudwv: https://youtu.be/8nHb48neSXg?si=AWMdOZjffZ5mI9PI

To Bilwpa oto xpovo we eumelpia: https://youtu.be/x9f3v6LHVTA?si=iAXrhn6GVIUJaiob

YrieprmAnOuopog Kot epBAANOVTLIKOC VIETEPULVIOMOG: https://youtu.be/gPIPQvIt0J4?si=BlrqWAEfMdEYs8cl

To xprpo 0To MAEypa VEPOU-eVEPYELAC Kal Tpodipwy: https://youtu.be/sFoHW6EEaCls?si=Ldop9RUOscTRWjpC

H umtokelpevikdTnTa TOU Xpruatog: https://youtu.be/UhJCsQXUwxg?si={YsT2IVbhs61tlk5

To xpripa otnv otopia: https://youtu.be/3VQG7wiKBk4?si=ViKAtSDSdyblQz9C

O pOAOG TOU TAEYHOTOC VEPOU-EVEPYELAC KOL TPOPIHUWY OTNV KOWWVLKA seunuepia: https://youtu.be/NnmsSdFKv-4?si=FCb1khSYVoVia2sd

O poOAog Twv TpodiwV OTNV KOWWVLKNA eunueptia: https://youtu.be/4WgV6N7HAx0?si=j] t28LRoGGhFKIDw

O pOAOG TNG EVEPYELAG OTNV KOWWVLKA gunuepia: https://youtu.be/DvlauWPnixY?si=wF9coMGs|R5ssvDZ

O pOAOG TOU VEPOU OTNV KOWWVLKH geunuepia: https://youtu.be/FOWZxEUgVQg?si=pg-Hvi8pctdQRnCk

To mMAEypa vePOU, eVEpYELAG Kot Tpodipwy, To 1950 kat onuepa: https://youtu.be/87FtyKrMZvA?si=3WhqCiN3pNJYTA9S
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Napaptnua 1

To A&y vepoU-eVEPYELAC-TPODILUWV



O AALOC KoL TO TTIAEYHO VEPOU, EVEPYELAC KAl TPOP LWV

H ouvoAikn evépyela Trou ePTTAékETal 0TOV USPOAOYIKS KUKAO gival 1290 ZJ yr ~1. AuTr| gival TTepiTTou N YIoT) TTAyKOOMIA NAIOKH EVEPYEIT TTOU ATTOPPOQATAI ATTO
™M In (161 W m ~2). Ze gUyKpion Ye TV avOPWTTIVN TTOPAYWYI EVEPYEIQS, N OTToia TNV TTEPAauévn dekaetia ATav Trepitrou 170.000 TWh yr =1 1 0,612 ZJ

yr =1 (TTou avTiaToixei oTo £10¢ 2014), N GUVOAIKA £VEPYEIQ TTOU EUTTAEKETAI OTOV KUKAO Tou vepoU eival 2100 @opéc uwnAdTepn. Me GAAa Adyia, N GUVOAIKNA
avBpwTTivn TTapaywyn evépyelag o€ 1 £T0g I00UTaI PE TNV EVEPYEIQ TTOU KOTavAAwVETal (A eKAUETAI) a1rd TOV UOPOAOYIKO KUKAO O€ TTEPITTIOU 4 WPEG.

Sargentis, G.-F.; Siamparina, P.; Sakki, G.-K.; Efstratiadis, A.; Chiotinis, M.; Koutsoyiannis, D. Agricultural Land or Photovoltaic Parks? The Water—

Energy—Food Nexus and Land Development Perspectives in the Thessaly Plain, Greece. Sustainability 2021, 13,
8935. https://doi.org/10.3390/su13168935
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The price for lighting in the United Kingdom

The price per million lumen-hours in British Pound. 1 lumen-hour is equal to the luminous energy emitted in 1 hour
by a light source emitting a luminous flux of 1 lumen. For comparison: a standard 100W incandescent light bulb
emits around 1700 lumen.
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NepO: xpNOELG

Freshwater use by aggregated region, 1901 to 2010

Global freshwater withdrawals for agricultural, industrial and domestic uses by aggregated regional groupings.
QECD members are defined as countries who were members in 2010 and their membership was carried back in
time. BRICS countries are Brazil, Russia, India, China and South Africa. ROW refers to the Rest of the World,
excluding OECD and BRICS countries.
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Water withdrawals per capita, 1975 to 2015
Total water withdrawals from agricultural, industrial and municipal purposes per capita, measured in cubic metres
(m?) per year.
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TpodLua, eveépyela Kal TUKVWON TWV KOWVWVLWV

Sargentis, G.-F.; lliopoulou, T.; Dimitriadis, P.; Mamassis, N.; Koutsoyiannis, D. Stratification: An Entropic View of Society’s Structure. World 2021, 2, 153-174. https://doi.org/10.3390/world2020011

= 100.00
c
S~
()]
=
S 10.00
=
=
@ 100
()]
o
C
S 010
O
e
o
£  0.01

0.00

Modern farmin

Traditional farming

Pastroralism

Hunter-Gatherers

10,000 5,000 0

Years before present

__ 100,000
©
Q
>
& 10,000
o
(4]
<
=
S 1,000
-
fo
2 100
w
1o<

Human and animal energy

Modern farming methods
Traditional farming:

Pastoralism: Human energy

Hunter-Gatherers: Human energy

TUMOL YewpYLKNG KOAALEPYELAG, TTUKVOTNTA TTANOUCKOU KOl EVEPYELOKEG AVAYKEC

10,000

5,000 0

Years before present

Xpron yng — Evépyela — NMukvotnta ntAnBucpol

476 p.X

Q 1789 w.X.
I

3 eK. xpovLa TpLv

3000 rt.X ‘Etog 1

6

1492 p.X. 6 onuEPQ


https://doi.org/10.3390/world2020011

TpodLua, eveépyela Kal TUKVWON TWV KOWVWVLWV

Sargentis, G.-F.; lliopoulou,

— o~ O

[¢B)
8=
<
<3z 4
v
VCU
n =
£%
CO
> 2
—
(D)
c
L 1
0

TUMOL YewpYLKNG KOAALEPYELAG, TTUKVOTNTA TTANOUCKOU KOl EVEPYELOKEG AVAYKEC

T.; Dimitriadis, P.; Mamassis, N.; Koutsoyiannis, D. Stratification: An Entropic View of Society’s Structure. World 2021, 2, 153-174. https://doi.org/10.3390/world2020011

Hunter-Gatherers

Pastoralism

Traditional
farming

Modern
farming

Xpron yng — Evépyela — NMukvotnta ntAnBucpol

:%\ 100,000 1 Mod_ern
3] — - farming
> Traditional farming:
5 10000 1 Human and animal
% energy
§ 1,000
= Pastoralism:
gl human
> 100
o energy
@
c
L Hunter-Gatherers:
Human energy
1
0.01 0.1 1 10

Population density (people/ha)

476 p.X

Q 1789 w.X.

3 eK. xpovLa TpLv

3000 mt.X

‘Etog 1

6

1492 p.X.

onuEPQ


https://doi.org/10.3390/world2020011

‘ TpOPLua, KAAALEPYNTLIKEG TIPOKTLKEG Kall ALtaopata

Long-run cereal yields in the United Kingdom, 1275 to 2021: https://ourworldindata.org/grapher/cereal-yields-uk World population with and without synthetic nitrogen fertilizers:

l . ld N l . d N d T https://ourworldindata.org/grapher/world-population-with-and-without-fertilizer
Long-run ccreal yields in the United Kingdom, 1275 [0 2021 World population with and without synthetic nitrogen fertilizers
Yields are measured in tonnes per hectare. Estimates of the global population reliant on synthetic nitrogenous fertilizers, produced via the Haber-Bosch

process for food production. Best estimates project that just over half of the global population could be sustained

without reactive nitrogen fertilizer derived from the Haber-Bosch process.
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Data source: Erisman et al. (2008); Smil (2002); Stewart (2005)
OurWorldinData.org/how-many-people-does-synthetic-fertilizer-feed | CC BY
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Data source: Broadberry et al. (2015); Brassley (2000); Food and Agriculture Organization of the United Nations
OurWorldInData.org/crop-vields | CC BY
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‘ Tpodua kat xpnoew yng_ 1

Yields vs. land use: https://ourworldindata.org/yields-vs-land-use-how-has-the-world-produced-enough-
food-for-a-growing-population

Change in cereal production. yield, land use and population, World Our World
All figures are indexed to the start year of the timeline. This means the first year of the time-series is given the
value zero.
+250% Cereal production
Cereal yield
+200%
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Data source: Our World in Data based on World Bank; Food and Agriculture Organization of the United Nations
OurWorldInData.org/crop-yields | CC BY
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‘ TpodLua Kol XpnoeLg yng 2

Has the world passed peak agricultural land? World Has the world passed peak agricultural land?:

https://ourworldindata.org/grapher/global-peak-agricultural-land

Agricultural land is the sum of cropland and pasture used for grazing livestock.
This is shown for three sources, which use different methods of estimation. While they disagree on how much ITas the world passed peak agricultural land? World
land is used for agriculture, and the exact date that it peaked, they do all agree that we have passed the peak. Agricultural land is the sum of crapland and pasture used for grazing livestock
This is shown for three sources, which use different methods of estimation. While they disagree on how much
5 billion ha . land is used for agriculture, and the exact date that it peaked, they do all agree that we have passed the peak.
HYDE 3.3 (Goldewijk et al.) -
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Data source: Taylor & Rising {2021); Foad and Agriculture Organization of the United Nations; HYDE (2023)
QurWorldInData.ors/land-usc | CCBY
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Data source: Taylor & Rising (2021); Food and Agriculture Organization of the United Nations; HYDE (2023)
OurWorldInData.org/land-use | CC BY
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‘ Tpodua kol XpnoeLg yne 3

Agricultural land use per person: https://ourworldindata.org/grapher/total-agricultural-land-use-per-person

Agricultural land use per person
This dataset is showing estimates of the total agricultural land area - which is the combination of cropland and
grazing land - per person. It is measured in hectares per person.
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Data source: HYDE (2023) QurWorldIinData.org/land-use | CC BY
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Cropland extent, 2000-2019
Stable Expansion Reduction
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0% 0% 0% - i Potapov, P., Turubanova, S., Hansen, M.C. et al. Global maps of cropland extent and change show accelerated cropland
expansion in the twenty-first century. Nat Food 3, 19-28 (2022). https://doi.org/10.1038/s43016-021-00429-z
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Napaptnua 2

* [eWKEVTPLKO-NALOKEVIPLKO cUOTNUA
* H OBswpila TwWV TEKTOVIKWV TTAOKWV



[EWKEVTPLKO-NALOKEVTIPLKO cUOTNUAL

Stov apxaio avBpwro n 'n patvotav Amelpn Kat okivnTn 0To KEVTPO TOU ZUUMAVTOG, KAl OA TO oUpAvLa cwiota daivovtav va meplotpédovtal yUpw TNG.

3TN KoopoAoyia oAV apxaiwv moArtlopwy (BaBulwviot, Aocuplot, XaAdaiot, Mépaeg, Ivdol, Kvélol, Alyurmtiot, n I'n Bewpolvtav wg tepdotia emninedn
TIAQLKQL TTOU ETUTAEEL 0TNV ABUCCO TOU WKEAVOU

O '0Ounpog Bewpel 6tL N ' ival KUKALKOG §{0KOG TEPLTPLYUPLOUEVOG OO ToV QKeavo oo Tov onoiov mriyalav OAa Ta ToTauLa.

O Hoiobog Bewpel o Zupmav odalpiko, XwWPLoUEVO ota SUo aro to eninedo tng ng.

OL aotpovopol kat dhocodot AWV Twv MOALTIOHWY urtoothipllay otLn
Atav akivntn, kot peyaAUtepn amnd oAa ta oupdvia cwpata. Koteixe to
K€VTpo Tou Koaopou, yupw amd to omnoio otpédovtav ta AoTpa Kal oL EMTA
mhavnteg (HALog, Zehfvn, Epung, Adpoditn, Apng, Alag, Kpodvog). To
OXAMA TNG ATAV €(TE OTPOYYUAO, €ite TeTpdywvo (AlyUTTiol), evw
nieptBaAOTay amnd Evav TEpAOTLO TtoTapd f and Tov Qkeavo, ota Ldata
TOU Omoiou emémAge. TNV KAAUTITE 0 NULOPALPLKOG aLoONTOG OUPAVLOG
B06Aog Avw oToV OToio KVOUVTOL Ta AOTPA. KoL oL AV TEG. EToL
BOepeALWONKE TO MPWTOYEVEG YEWKEVTPLKO GUOTN O KOl OL KUKALKEG
TPOXLEG TWV TTAQVNTWV.

21tn BiPAo exdpdletal lewkevipikn Bewpnaon tou Kdopou Otav o Inooug tou Naun npootaletl tov HAwo va otabel, otn pdyxn
Tou €dwaoav ot lopanAiteg evavtiov twv Xavavaiwv,

‘Eval Baotko mpoBAnpa Tou CUCTAKATOG ATay To ToU akplBwg otnptldtav n . Ouapxaiot EAAnveg micteuav otL tov
oupavio B6Ao orikwve o Athavtag, evw ot EBpaiol Bswpoloav 6t n 'n otnpuldtay mavw og TEPACTIOUE OTUAOUG

Q 10000 rt.X. Q 476 u.X Q 1789 u.X. Q

3 K. xpovia TpLv 6 3000 rt.X ‘Etoc1 6 1492 p.X. 6 onuepa




[EWKEVTPLKO-NALOKEVTIPLKO cUOTNUAL

Tov 60 1.X. awwva, ot lwveg pthdoodol amopakpuvenkav amo Tig LuBoAoyLkéG kat BEoAoyLKEG EpUNVELeg yLa Tn Aeltoupyia Tou TUUMAVTOC Kot Slatumwoay
ETILOTNUOVIKEG Bewpleg

OL TIEPLOGOTEPOL ACTPOVOUOL TWV APXA LWV TIOALTIOUWY TIPOTELVAV TO YEWKEVTPLKO cUoTnua. Oswpouoav otL n I'n eivat akivntn odaipa oTto KEVIPO Tou UUMAVTOG, yUpw armd thv
orola meplotpEdoviav oL adPalpeg TWV OUPAVIWY CWHATWV.

0O OaAng o MAfowog, (624/623-548/545 1.X.) eivat muBavov va féepe otLn ' givatl odatpikr adol ATav o TPwWToC ou ékave mituxn MPoPAedn ékhewpng HAlou. Avakdalu e Tig
TPOTEC (NAlooTtdota) Kat éKave eKTIUAOELS (AavBaouéveg) yia tn Stdpetpo tou HAlou Kat Tic ZeAivng.

O Avagipavépog o MAnolog (611-547 m.X.) mioteve OTL N ' gival LETEWPN Kol dlatnpel otabepr) andotacn anod navtol. IXETIKA LE TO XA TNG O€ apxaia Kelpeva avadépetat
«AiBwvn KUAWEPLKY) KOAOVaY» (pe SLapeTpo Baong Tputhdaota and to UPog) kot oe AAAa Kelpeva To odatptko. MNa tov HALo untootrpile mwg eival Stanupog AiBog, peyaAltepog ano tnv
Mehomovvnoo.

O Avaguévng o Mkfiolog (585 -528 mt.X.) Bewpolaoe 6tL 0 HALOG, n ZeArivn Ta Aotpa §gv KvoUvTaL KATW arto Tn M, aAd yupw amo tn ', mou Atav kKEvtpo tou Koouou.

O NMNuBaydpag o Zapiog (580- 496 m.X.) ival o mpwTog oU UTtooTAPLEE TN odatplkdTnTa TG MG Altatinwaoe tnv amodn ot epdoov o HALOG KaL n ZeARvn €xouv odalplkd oxfua, To i6lo
€MpemMe va LoXUEL Ko yLa tn n, Tiou €0Teke akivntn oto kEvtpo Tou Koopou. Oewpoloe OTL N adaipa nTav n TeAeldTepn pLopdr) Mou UMOopEl va MAPEL EVa OTEPED CWHA. AKOUN TIPWTOG
EMECNUAVE OTL TO GWG TNG ZEANVNG POEPXETAL amo Tov HALo, Kat €§Rynoe Tig NALaKEG eKAEPELG

0 Zevodavng o KoAodwviog (570-480 m.X.) urtootrplle OTL N ' ATAV TO KEVTPO Tou KOGHOU Kat OTL N hueproLa opeia twv mAavntwy odpelotav oe odpBaAparndtn, Adyw g andoTtacrg Toug
armno tn . Mioteve 6tL N Zehfvn ntav 18 popeg peyalltepn and tn M. loxuplotay OtL To dvw TEpag tng Mg eivat opatod Kat ayyilel Tov aépa, eVw To KATw TEPAg tng Gptdvel oto dmnepo. O

ApLototéhng, avadépel otL o Zevodavng Bswpoloe tn 'n akivntn, e€attiog Tou yeyovotog Ot gixe Tig «pileg» TNG 0TO AMELPO.

O Nappevidng o EAéatng (téAn 6ou alwva 1.X) Bewpoloe tn ' odatpoeldr) Kot KELUEVN OTO KEVTPO TOU ZUMMavToq. Htav akivntn aAA& udiotato kpadaouols. AkOun n ZeAnvn,
dwrtiletat and tov'HAw.

Q 10000 rt.X. Q 476 p.X Q 1789 u.X. Q

3 gk. xpovia mpLv o 3000 rt.X ‘Etog 1 o 1492 p.X. o onuepa



[EWKEVTPLKO-NALOKEVTIPLKO cUOTNUAL

2 parallel axes

0 Avagayopag o KAafopéviog (500-428 mi.X.), mioteue OtL 0 HALOG fTtav pla
Suanupn meTpwdnG Hala peyolutepn amo tnv Mehomovvnoo. H ZeAfvn ftav
pia 8eltepn M e Bouvd Kot meSLASEG, TOU KaTolkoUvTav amd avOpwroug Kot
AaMa guduya ovta kat £matpve to dwe TG amo tov HAwo. ‘Hrav 6aokaAog Tou
MepkAn Kal katnyopnOnke amo tov KAEwva yLa TLg aroPeLg ToU QUTEG yLa

aoéBela to 430 TLX.
O EunedokAng o Akpayavtivog (495 rt.X. — 435 m.X.) Bewpoloe otLn 'n Atav
eninedn kal HeTEwpN.

O Aegvkunniog o ABSnpitng (506 awwvag m.X.) urmootrptle OTL To oxAKa TG NG
gival oav tou tupmndavou. O padntrg touv Anuokpirog o ABSnpitng (460-370 t.X.),
Bewpoloe OtL N 'n OTL €polale e £vav TEPAOTLO KUKALKO Sioko. AKOUN

Bewpovoe OtL N 'n UTOKELTOL 0E KPASAoUoUG, XWPLG OUWG va KvelTal. ithof s 2

O ®dW\dAaog o Kpotwviatng (470- 385 1.X) pabntrng tou Mubayopa, Atav o
NPWTOG o ekBpOvIoe TN M amnd to kévipo tou Kdopou. Aidaoke, Tnv
nieplotpodikn Kivnon tng Mg kat tnv nepidbopd tng oe TEAeLo KUKAO yUpw armd To
Kevtptko Mup padl pe toug dAouG Tote yvwoTtoUG TAQVITEG

equator of
sphere 2

Ol apyaiot EAANVEG OTPOVOUOL E(XAV TAPATNPAOEL TIC «AVASPOUES KLVHOELG»
Twv MAavnTwv Autrh n acupdwvia mpoPAnudtile Tov MAdtwva tov ABnvaio
(427-347 n.X.), o omoiog {ntoloe Mo TOUG ACTPOVOUOUG va ULOBETHoOoUY £va
oUOTNUA KaL VoL OVOKOAUOUV TNV KPUHUEVN oupavia Taén, mou Ba «Eowle Ta
dawvopeva»

Q 10000 TL.X. Q 476 X Q 1789 pLX. Q

axis 1 rotation
rotation

3 ek. xpovia mpv 6 3000 m.X Etog 1 o 1492 p.X. o onuepa



[EWKEVTPLKO-NALOKEVTIPLKO cUOTNUAL

O EVU608&0¢ 0 Kvidlog (409-356 m.X.), TPOKELEVOU VA EPUNVEVTEL TLG AKOVOVLOTEG GALVOUEVES KIVAOELG TWV TAAVNTWY OTOV OUPAVO ELONYOYE EVA YEWMETPLIKO cUOTN A TO OToio mepléypae
padnuatikd Auto nepthapBave 27 odaipeg kal otnv eEWTEPLKN TOMOBETNOE TOUC AMAAVELG AOTEPEG AaBAVOVTAC UTTOYN TOU TNV NUEPNOLA KIvNon TOUG amd avatoAkd ota Autikd. Ot emtd
TMAQVATEG KWVoUVTAV O€ 26 OUOKEVTPEG (TPELS Yo Tov HALO Kat T ZeArvn Kol TECOEPLG yia Tov Epun, Adpoditn, Apn, Ala kat Kpovo), Kabe odaipa eixe tnv katdAAnAn afovikr kAion, taxvtnta
nieplotpodnc. O K&Be MAAVATNG KvoUVTaV TAVW OTOV LoNUEPLVO TG odaipag Tou.

To cuotnua tou Euddgou, e€nyoloe TIG AKAVOVIOTEG KLVAOELG TwV MAQVNTWY (€0WIE Ta havopeva) , SLATNPWVTAS TLG KUKALKEG TPOXLEG. OTLG TIEPLTTWOELG Tou Epun, tou Ala, Tou Kpdvou, Tou
‘HAlou kat tng ZeAnvng, oAAd 0xL Tng Adpoditng kat ATav TeAeiwg akatdAAnAo yia tov Apn.

O KdaAAurttog o Kuliknvog (379-300 mt.X.) eméktelve tn Bewpio tou Eudogou kat slofyaye mpooBeteg odaipes. SUYKEKPLUEVO TIPOTELWVE Eva GUCTNHO 33 OUOKEVTPWY OPALPWY, TIEVTE yLO TOV
‘HAwo, tn ZeArivn Epun, Adpoditn kat Apn Kat TEcoeplg yia Toug Ala kat Kpdvo (AplototéAng Metd ta Quotkd). To cvotnua tou KaAAmou, e€nyoloe LkavomonTikd tThv kivnon tou mAavitn
Apn

O AplototéAng o Ztayelpitng (384-322 m.X.) MPOTELVE TILo MOAUTTAOKO cUOTNUA, aroteAoUeVO amod 49 adaipec. H mpwtn adaipa ntav autr mou kabopile tnv kivnon, Tpelg odaipeg yia tov
Kpovo, €€ yla Ala emtd yla tov Apn Kot oKTw yia toug ¢ Adpoditn, Epun, HAlo kat Zehrjvn . Oco kat av auéavotav o aplBudc twv adatpwv Sev Atav Suvatov va eEnynBolv OAEG oL KVNOELS,
adou oL MAavATECG EMPETE va SLatnpolV TNV KUKALKH TPOXLA yUpw artd t n.

O ApLoToTtéAng avadEPEL OTL OXETLKA UE TO OXAA TNG NG HepLkol Bewpolv mwc eivat opatpoeldic, GAAOL TwCE ival TeMAatuopévn Kot £xel oxrpa tupmdvou(MNepi Oupavou B) . Edikdtepa
avadépel O0tL 0 Oahng umooTrpLle OTL N I'n gixe MeMAATUOHEVO oXria Kal EMAee €Ml Twv uddtwy. O {Slog umootnpilel OtLn I'n eival odatpkn. Avadépel ‘OtL autd amodelkvuetal and tnv
KUKALK) OKLA TNG NG KOTA TN SLapKela pag oeAnviakng EkAewdng. Akopn avadépel tnv aviwaon Tou oAkoU actépa atov opilovta Katd ta taidia anod tov Noto mpog tov Boppd Kat To
YEYOVOG OTL 0T ALUAVLA XAVETAL OPXLKA TO OTTOAKPUVOLEVO TIAOLO Kat St akpivovTal Ta KATapTLa Tou, PéXpL va xaboUv KL autd.

O ApLoTotéAng, eppével otnv L€a TN akvnoiag tng Mg, avadépovtag we EMXeipnia To YeYovog OTL OTIOLOSATIOTE GWHLA KATIOLOU BAPOUG EKTLVAXTEL TTPOG TA TAVW artd T yAvn emibaveLla Kot
e omotadrmote taxutnta, Ba emotpéPel oto 8o akplBwg onuelo ektogeuong. Edv n 'n kwolvtay, ToTe To cwpa autod Ba eméotpede oe Ao onpeio tng emidaveLag

Q 10000 rt.X. Q 476 p.X Q 1789 u.X. Q

3 gk. xpovia mpLv o 3000 rt.X ‘Etog 1 6 1492 p.X. o onuepa



[EWKEVTPLKO-NALOKEVTIPLKO cUOTNUAL

O HpakAeidng o Movtikog (388 - 310 m.X.) katayotav amno tnv moAn HpdakAela tou EVEewvou Movtou.
AnédLde Tnv nuepnoLa meplotpodr) TG oupaviag odaipag otnv neplotpodr tng Mg yupw amod tov afova
NG O€ £V ELKOCLTETPAWPO. EToL €€nynBnKe n evaAayr Hépag Kat voxtag kat n Gawvopevn Kivnon tng
oupaviag opaipag amod ta avatoAkd mpog ta SUTIKA. YriéBete otL n Adpoditn kat o Epung otpédoviav
YUpw aro tov HALo. MpoKeLTaL yla TNV TPpwTn UNOBeoN NALOKEVTPLKOU CUCTH LOLTOG.

O Enikoupog o Zauiog (341 rt.X. — 270 m.X.) Ko ot padntég Tou Sev déxovtav tn odalplkoTnTa TNG
rng

EkTiuioelg mepLdEpeLag tnG yng o otadia:

400000 - AptototéAng o Ztayelpitng (384-322 m.X.)

300000 - Awaiiapxog o Meoorviog (???-285 m.X.) padntrg tou AploToTEAN

300190 - ApXunRéng o Zupakolaolog (287-212 m.X.)

252000 - EpatocBévng o Kupnvaiog (276 -194 rt.X.)

240000 r; 180000 - Noostdwviog o Artapevg (135-51 m.X.)

Oewpwvtag OTL To otadlo ATav 160-185 M n MPAYUATIKH TEPIUETPOG TNG NG avtioTolxel og 250000-
216000 otadia

O Apiotapyog o Zautog (310- 230 11.X.), elofiyaye to NALOKEVTPIKO cuotnua adol Sidacke dtL n ' Kat ot
AaAot mAavnteg eplpépovtal yUpw aro tov HALo e otabepn taxUtnta kabwg Kal tnv mepLotpodn tng
NG yUpw amo tov eauTo tNG. Aedopévou OTL Bewpoloe OTL 0 HALOG ATAV OTO KEVTPO TWV TPOXLWV TWV
mAavntwy n Bswpia Tou mapouvciale oNUAVTIKEG ATTOKALIOELG oTNV TpOXLA Tou Apr. OL apxaiot
0OTPOVOUOL SV TOAINCAV VO TPOTIOTOLCOUV TNV KUKALKF TPOXLA 08 EANEUTTIKN KOl TIG OTAOEPES
TaxUTNTEG 0€ HETABANOUEVEG, CUVEXLOAV VA BEATLWVOUV TO YEWKEVTIPLKO GUCTNUA, TIoU £€8LVe KOAUTEpPQ
armoteAéopata.

Q 10000 1e.X. Q

476 p.X
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THE SIZE OF THE EARTH
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O 2éAeukog o EpuBpaiog (20¢ awwvag m.X) mioteue TNV NALOKEVTPLKH Ko EAeye OTL N ' mepidépetal yupw
aro tov HALo Kal teploTpedetal yUpw amd Tov eautd TnG. Ta cuyypapuata Tou dev Slacwbnkav Kat ot
Bewpleg Tou avadépovtal amo alloug apyxaioug cuyypadeis (MAovtapyoc, Tpdfwv)

O AnoAAwviog o Mepyaiog (30¢-20¢ .X. QLWVAC), ELONYOYE TOL CUOTHHOTO TNG EKKEVTPNG KOL ETILKUKALKAG
KLvnong yLo va e§nyNoEL TLG TPOXLAKEG KLV OELG TWV TTAQVNTWY KOL TTPOOSLOPLOE T CNIEL OTOU N
KOWVOVLKN Kivnon tou mAavitn yivetat avadpopn. Ot pépovteg KUKAOL TAV oL PeydAol KUKAOL, Ttou eiyav
WG KEVTPO TOUG TN N, EVW OL EMIKUKAOL ATAV OL UIKPOTEPOL KUKAOL, T KEVTPA TWV OMoiwv Bplokovtav Kat
KWvoUVvTaV AVW oTLG epLdEPeLeg TwV PepOVTwV. H Kivnon tou HALou, TNG ZEARVNG KL TWV AAAWYV TTEVTE
YVWOTWVY TOTE TMAQVNTWY YLWVOTAV TIAVW OTNV TIEPLPEPELD TWV LSLWV TWV ETILKUKAWY TOUG.

O'Imnapyxog o P6d1og (190 - 120 m.X.) ouvétage mpwtog NALAKOUG Kol 0oTPLKOUG TVAKEG. YTIOAOYLOE e pabnpatikn akpiBeta tn
Stadoxn twv eKAEIPEWVY, TG EKAEUTTIKEG CUVTETAYUEVEC, TN LETAMTWON TWV LONUEPVWV ONUELIWV Kot BERaLa TNV aviooTnTa TWV
ETOXWV TOU £TOUC KaL TN SLdpKela Tou £Touc. EpnUpe MOAAA AOTPOVOULKA Opyava TAapATAPNong Kol LETPNONG Kal XapToypadnoe
oAOKAnpo ToVv £vaotpo oupavo. O Immapyog o oxEon Ue Tov ATOAWVLO TIPOTIUNOE TOUG EKKEVTPOUG KUKAOUG LE HIKPH Xprion
ETUKUKAWVY. AEV QMEKPOUE TO NALOKEVTPLIKO cUOTNUA, TO OTOL0 SEV AMOPPINTEL i KATAKPLVEL TOUBEVA OTO €pyo Tou. Q¢ KAAOG
napatnpentic EBAEme OTL OL KLVNOELG TWV OUPAVIWY CWHATWY pUropoloay va €nyndouv To 181o kahd Kal pe Tig Bewpieg katl twv dVo
OUOTNUATWY, HEoa oTo TAaiolo BEPRata TNG akpiBeLag Twv mapATNPNOEWY TNG EMOXNS EKElvVNC.

O KAaw8iog MroAepaiog (100-170 W.X.) mpoomndbnoe va otnpifel LoBnUaTIKA TO YEWKEVTPLKOU cUCTNUA KOL ELOHYAYE 0TO CUOTNUA TWV
EKKEVTPWVY KUKAWV KoL TwV ETUKUKAWY TNV £vvola, Tou e€lowTkol onpeiou | e€lowtr (equant). To LovtéAo Tou propoloe va TIPOPAETEL T
eKAEPELG KAL TLG KLVIOELG TWV MAQVNTWY UE aoUUdwvia Alywv LOALG LOLpwV Kol £TOL SLatnprnOnke aeTABANTO VLo QLLWVEG

'.;\ 151 .
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—
3 K. xpovia TpLv 6 3000 rt.X ‘Etoc1 o 1492 pu.X. 6 onuEPQ




[EWKEVTPLKO-NALOKEVTIPLKO cUOTNUAL

Me tnv mapakun tng Apxaiag EAMadag kat kotd tn
Slapkela TnC PwpaiknAg avtokpatopiag, N amodn ylo tn
odatpkotnTa TNG MG AnopovnBnke. 2tn Bulavivn
oautokpatopia kat tn Meoalwvik AUon enkpATNoE N
anoyn tou eninedou oxAUATog TG M'NG. Adackalieg mou

PARADISE

wﬂmm[ SPHERE THE pryy gy ™
Bty g

; v,\%vmwr 7 Lm\am gnavdadepav Ty 0pOn droPn yia 10 oHaLPKO OXAKA TNG

,’: SR A L) St &

e ¢ katamoAeunBnkav éviova anod autolg mou Bactka
urootrpuav nwg Atav aduvatov va udiotavral ot
«avtinobdeg», SnAadn oL AvOpwIoL MoU KAToKoU oAV OTO
VTS LA PETPLKO onuelo g 'ng kat Oa otékovtav avamnoda.
Ao tov 150 awwva PeAeTBnKav AAL Ta Kelpeva Tou
AplototéAn, apxloe va oulnteital n odalpkotnta g g
Kol TEAKA emxelpnOnke to tagibL mpog AUCUAG amo to
Xplotogpopo KoAoupo

- m@_ THE 54y
- P )
—\

'OAa Ta XPLOTLAVIKA SOYUATA KATECTNOAV LEPOC TNG
Beoloyiog Toug To YEWKEVTPLIKO cloTnpa Kot katadikalav
KaBe GAAn Bewpla pe coPapég oUVEMELEG yLa ToV dopEa
tnG. Ekelvn tnv emoyn n M avanaplotavotayv oav Pl
odaipa TomoBeTNUEVN OTO KEVTPO KA AAAWV
peyoAUTEPWY MEPLOTPEDOUEVWY OPALPWY TTOU
TMepAOBAVOUV EKTOC TwV GAAwWV TNV KoAaon, to

et KaBaptrplo kal tov Mapadeloo,

Q 10000 TL.X. Q 476 X @ @ 1789 pLX. Q
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[EWKEVTPLKO-NALOKEVTIPLKO cUOTNUAL

O NoAwvdc NikdAaog Komtépvikog (1473-1543) katd ta £Tn TwV 6Toudwv Tou othv MmoAovia
NpeBe oe emadn pe Ti¢ andPelg twv MNubayopeiwy, Tou DdAaou, Tou IkéTa, Tou Ekdaviou Tou
Aplotapyou kat tou Téheukou. KatéAnée oto cupmeépaopa OtL n avadpoun Kivnon tTwv
mAavntwv Ba propoloe va e€nynBel xwpig tn xprion Twv EMIKUKAWY TOU TTTOAEUA KOV
cuoTthuatog av tornofetoloe Tov HALO 0TO KEVTPO TOU NALOKOU GUGTHATOC. AgV TOAUNOE va TN
dnuooteloel yla va Unv €pBeL o cUykpouon Ue tn Pwpotokabolikn ekkAnoia. AKOpn Kat ot
npoteotdvre Maptivoc AoUBnpog (1483-1546) kat KaABivog (1509-1564) siyxav otpadei
gvovtiov Twv BewpLwv tou Komépvikou.

Mavtwg to oloTtNUA tou Sev eixe MpoéPRAeme pe peyolUtepn akpifela tig B£0e1g TwV MAAVNTWY
ard ekeivn Tou MroAepaikol cuoTARATOS adol SLAaTHPNOE TIC KUKALKEG KLV OELG KOL TIC OUOAEG
Ta)UTNTEG TWV TAQVNTWY, KOL £TCL AVAYKAOTNKE VO SLATNPOEL TOUG EMILKUKAOUG. 3TO
Xelpoypado tou BLBAiou tou Komépvikou mou ¢puldoostal otn BiBALoOn KN tou
MNavemnotnuiakol Mouaeiou th¢ BapooBiag o Komépvikog avadEpel Tov Aplotapyo Tov IAapLo,
UE amoomacpo pallota evog apyaiou Kelpévou ylo tn Bswpla tou.

NwdAaog Komépvikog (1473-1543

Tnv enoxn tou Komépvikou eixav yivel ta peydAa tagidla twv Balacconopwy Kat o mept TAoug TG Ing Kat £Tot eixe edpatwbein
nienoibnon yla to odatptkd oxAua Kot n arnodn otLn M eivat éva KivolUeVo oupdvio cwpa. Etot eixe avoifel o Spouog yla tnv
ETILKPATNON TOU NALOKEVTPLKOU CUCTHOTOC.

O TOxwv Mnpadyxe (1546-1601), avakaAuPe Kal KATOOKEUAOE MAB0G ACTPOVOULKWY OPYAVWYV, KoL CUYKEVIPWOE TEPAOTLO 0pLlOUO
aotpovouLkwy Sedouévwy, emipépovtag SLopBwaelg oe OAeG oSOV TLG UTIAPXOUCEG AOTPOVOULKEG TTANpodopleg, Tou Edptacav
MEXPL TNV €MoOXN Tou. To olotnUa Tou (Tychonic system), Statnpoloe tnv Wéa OTL N ' anoteAovoe to otabepd KEVTPO TOU
JUumavtog yupw amd to onolo neptpépovtav o HALoG kal n ZeAvn, evw 6Aot ot dAAoL Aavrteg —Epung, Appoditn, Apng, Alag kot
Kpovog— nepidpépovrayv yupw amd tov HALo. Htav avaAoyo pe auto rou npotddnke and HpakAeidn tov Movtiko, o onoiog Bewpouoe

OTL ToUAG)LoTOV 0 Epung Kat n Adpoditn mepidpépovtav yupw amd tov HALo. @

bus orbium ceeleftium,
Libn v 1.

I[N QVIBVS STELLARVM ET FEf.
XARVY BT CRKATICARVM HOTVE, EX VETE
ribus atg recentibus obferuationibos, refticuic hic avtor.

{ Prxterea tabulas oxpedicas Juchlentasty addidic , ex quis

bus cofdem motus ad quoduis tempus Mathe
“matum ftudiofus ficilime caliue
fare poterir. *

ITHK DE LINKIS REVOLVTIONVM NICOLAL
Copernici Nacratio paima,per M Georgium loachi-
mum Rhcticum ad D. loan. Schone-
ram (Cripea.

Cum Graza & rimbogho CatMoie, '
BASILEAE EX OFFICINA
HENRICPETRINA

1789 w.X. Q
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[EWKEVTPLKO-NALOKEVTIPLKO cUOTNUAL

TeAkad o Meppavog MNoyxaveg KémAep (1571-1630) kat o Itaddg MNkaAtdéo MkaAdéL (1564-1642) eSpaiwoav To NALOKEVTIPLKO CUOTNUAL.

O KémAep Atav ouvepydtng tou Mmpadxe Kat agpol
HeAETnOE To cuotnpa tou Komepvikou, To BeAtiwose
KalL poomadnoe va to eMPBAAEL OTOUG OLOTPOVOULKOUG
KUKAOUG. O Mrmpdye MIOTEVE OTLG ALWVLEG KUKALKEG
LEPEG KLVNOELG KOL N cuvepyacio Twv §Uo avipwv
ntav npoBAnuatikr. H eppovr) tou KémAep —n miotn
Tou, Ba Aéyape— otnv opBoTNTA TOU NALOKEVTPLKOU
ouoTHUaTog Tov 0dnyoloe og cUYKPOUGT LIE TOV
Mrpaye. Otav néBave o Mmpdye to 1601 o KémAep
olkelomolBnke ta dedopéva tou, Kot e OKANPN
ToAueTH gpyaoia, £6€L€e TIC aTEAELEG TOU

Pl "

Gl Gl Pl Sivan Yol Jo V. inipile,
Ve ainilany st & opry i o overe 5 pelome Satifhire
wtve e (Brerm B Mt st el S .

fgingb . £
. , , V) @onx T4 prs™s 5 omimt g a e
KOTIEPVIKELOU cuoTAATOG. To 1609 e to BLBAio Tou, e o S o o i
1 ’ . , ’ . ,:A‘.a;"‘n‘ PP '\'A. ,"
Néa Aotpovopia amédelfe OTL N TPOXLA TOU TTAQVATN et s B YT

e o it o | . Fapwmisen N S o

Apn kot Twv AAwv mAavntwy, NTav eAAeTTkA. O

Kém\ep ATav o TIPWTOC IOV OVTIKATESTNOE Tov KUKAO 2TV oehiSa auth o Maaiog onueiwoe 6t O FaAthaiog pe TNAECKOTLO SIKNG TOU KOTOOKEUNG
pe tv EMewn, kot ermAéov €8eL€e OTL N Kivnon Twyv  Tapatrpnoe ta deyydpla tou Apn. H mapotipnon TOPOTHPNOE TIPWTOG TNV eTLAVELD TNG ZEAAVNG,
mAavnTwy eixe petaporopevn Taxutnta. Ewohyaye QUTH TOV 08HYNOE GE CUUMEPAGHATA VLol TV Kivnon TG NALakég KNAiGeG, Tov SaktuAto Tou Kpovou, Tig
TOUC TPLG VOHOUC TTOU SLETOUV TNV TtepLpopd TwV TWV oUPAVIWY CWHATWV Kat SNUOGIEVTE TV daoelg Tng Appobitng kat avakaAupe 4 amo Toug
TMAAVNTWVY YOPpW artd Tov AALO. Ot vopoL Tou Kémhep gpyacia Sidereus Nuncius 101610 8opuddpoug tou Ala,. OL tapatnproEL; Tou
Sev elval amoAuta akplBeic Sedopevou otL N emBePaiwvay 1o NALOKEVTPLKO CUOTNHA KaL YLa
Baputnta Kal twv GAAWV TAavnTwv (161KA Tou QUTO KaTABLWYTNKE artd TV ekkAnoia.
yivavta Ala) emnpedlel TLG TPOXLES

Q 10000 T.X. Q 476 WX Q@ 1789 X Q
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[EWKEVTPLKO-NALOKEVTPLKO oUoTNUA

‘Eva oo ta kKupla tpoBANaTa Tou NALOKEVTPLKOU

2 <,
CUOTNUATOG ATV AUTO TNG AOTPLKNAG MapdAAaéng. H 'y 6 wifves ﬁpazla':;l)p Olrltgnrzc ‘;‘%
apydtepa 0V doTPOV sg
, , . , . ... napdaén L
Eldikotepa av n ' kwvouvtayv yupw amo tov HAlo, Sssi 2
TOTE OL BETELG TWV amAavwy aoTEpwVY Ba Empene va ---::::]533f:%£}11”")5%V6 r;l g
petafarlovral kabwg o mapatnpntrg Ba e hovave S
METOKLVOUVTOV OTo TO €va AKPO TNG TPOXLAG OTO aaye Qéogur;apaé' nong §
\ . . . . e v £
dAAo to omoio améxeL amd o ponyoUHEVO £EL MAVEC. I'n L",;»’m ap,f’ympa 3§

H aotpikn mapdAlaén, Sev mapatnpeital Ye yupvo
MATL aAAG oUTE e HIKPO TNAECKOTILO aidoU oL
an\aveic aotépeg Bplokovral mapa MOAU HaKpLd Yo Oprivpi Bi\xeAu Mréoel (1784-1846)

Vo UIopel VoL LETPLETAL QUTH N TTOAU HILKPI aUTH PNk AP O 0 AR ) 87, TR e
ywvia. To mpopAnua AUBnke to 1833 pe tnv
KOTOOKEUT) LOYUPWV TNAgoKomiwv amnd toug Opnvrply
BiAxeAn Mméoe (1784-1846), Opnrviply Mkéopyk dpov
YtpoUBe (1793-1864) kat Topag Xévtepoov (1798-
1844)

https://physics4u.gr/blog/

17 NET KOCMUYECKOH SPbl
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[EWKEVTPLKO-NALOKEVTPLKO oUoTNUA
Awwpuya Tou 20oUEL

1854: MNpog Toug
OUVEPYATEG TOU:
«Ba oxedidooupe
™ Swpuya,
Baolopevol otnv
undBeon otin M
elvat emninedn»

Ferdinand de Lesseps
(1805-1894). MeAetnTA¢
™G Alwpuyag Tou SoUE]

Q

10000 rt.X.

1855 “.ytt évog
FGA\OC  UNnXavikog, €xel
apxioel éva €pyo, ou av
erutuyeL, Oa avoifel pia
véa  Boldoowa 080
unkoug Tou Ba evwoeL
v EpuBpd Odhacoa pe
mv Meooyelo; ... lartl
S8ev avélaBav to €pyo
auto Bpetavoi
UNxaviKot; Mot
adroope va pelwbel to
yonTpo pag;”

“OL ouvadeldol pou ki eyw
TUOTEVUOUUE OTL TO £pyo
auto Ba amotuxel. e pia
1600 peydAn amootaocn, n
odalpkotnTta NG Mg Ba
TIPOKAAECEL PRAYHATA  OTLG
0xeg tng Swpuyag. O
AyyAot pnxavikot &¢
BéAnoav va ouvdebolv pe
plo amotuyia

Nopdog Mapeotov

MpwBumoupyde Tou Hy.
Baoweiou 1859 é¢wg 1865

Mpdedpog tou Ivotitoutou
MoAttikwv MnXavikwy tou Hv.
Baot\eiou

bl‘l.bvkmm«-dnm;lo

HT'HEINATENIIEAOY;

Yodpgouw Sutun Svipunce nod tmoowrp Ilow 1o
o Poveppolog Bolackag mepl W popei W AC o
TEPRITO £PU0N SEN ANCASORY [T 30 RAPLAS 0N U § EXTLAIT 000 (N0 AIM RN AN

«Tepdotio épyov Sev avedidOn oto naperBov Lot n ektéAeai tou oxedLaoBn emineSog»

Ednpepida “EMMPOS”, 30/06/1956

1877: Antddaon BouAng Hv. Baotheiou: OAa ta oxedia yla tnv
KOTOLOKEUT OLONPOSPOULKWY YPAUUWY, Slwplywv K.T.A. Ba
e€etalovray, Lovo otav Sev avadépovral oty undBeon OtL «n
yn elvat emtinedn»

https://strangepress.gr/2016/07/10/to-paraskinio-tis-kataskeyis-tis-diorygas-toy-soyez/
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[EWKEVTPLKO-NALOKEVTPLKO oUoTNUA

Emimedn M - Flat Earth Greece Q

Erimedn In - Flat ; ) T AN o]
| \
Earth Greece . .2 :
@flatearthgreece ;
ApyIKn oeAida
MANpPOgOpiEC ik Mou apéosr! | X\ AkolouBiiote = A Kowvorroinon Emiokegreite Ty op.. S~ BAGINATL I
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H Bewpla TwV TEKTOVIKWV TTAQAKWV

= AmO tov 16° alwva Kal PETA TNV KATACKEUT) TWV MPWTWV TTAYKOOULWVY XOPTWV TToOANOL mapatipnoav OTL T OXAHATA TWV NTIEEPWV TTou XwPLZe 0 ATAQVTIKOG
QKeavog elvol CUUTIANPWHOTLKA

= O Abraham Ortelius oto €pyo tou Thesaurus Geographicus (1597) Statuntwvel tnv amon ot n Apepikn Slaxwplotnke amnd tnv Eupwrn Kat tnv Abpikr amno
OELOMOUG KO TIANUUUPEG. XOPOKTNPLOTIKA avadEPEL OTL «Ta (YVN TOU SLoYWPLOUOU QITOKXAUTITOVTAL QV QAT KATTOLOG TTOPATNPNOEL TIC AKTEC TWV NITEIPWVY OE
Eva yaptn»

=  To 1912 o Alfred Wegener latinwoe (a€Lomolwvtog Kot TLG LOEEC IPOYEVECTEPWY ETILOTNUOVWY) Hia oAokAnpwuévn Bewpla, cludwva pe TV omola oL ATELpoL
KATOTe oxnuatiav pa povadikn edadikn enudavela mpv LetakivnBouv otnv onpepLvr Toug B€on

=  HBewpla tou Wegener yvwotn Kot wg continental drift ev éywve amodektn yla mepinou 50 ypovia amd TNV EMLOTNLOVIKN Kowotnta ylati dev gixe e€nynbel o
UNXAVIOUOC Kivhong Twv Nreipwv

= HBswpla TwV TEKTOVIKWYV TAAKWYV TIoU SlatunwBnKe otig apx£g tng Sekaetiog tou 1960 kabwg kat n emefepyacio yewAoyikwy dedopévwy emiBepaiwoav tnv
Bewplia tou Wegener n omnola €ywve anodektr) to 1964

Q 10000 rt.X. Q 476 u.X @ 1789 u.X. Q
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Napaptnua 3

Apxaia rmepiodog, o aiviypa tou Neilou



Apxaia tepiodog, To aiviypa tou Neilou

To aiviypa tng amoppong tou Neilou yia toug apyaioug EAANveg onwg Statunwvetat and tov Hpddoto

(5° awwvag n.X) (Hpodadtou lotopiat, 2, 19)

«AAAd yLa tn puon tou otauoU Sev katopdwoa va puadw TIMOTE, OUTE Ao TOUG LEPELG 0UTE amo kavévay aAdo. Kt 0uwe eyw moAu to ndeia

va Tapw am’ autous mANPo@opies yia touta ta mpayuarta, ylati SnAadn o Neilog kateBaivel (poUTKWUEVOG ETTL EKATO NUEPES, apyilovtac amo

T0 U£ptvo NALootaoto kot otav mAnatadel auTOV ToV aptIpd TwV NUEPWV, UNTOXWPEL, N oTadun Tou KateBaivel, kat UEVEL xaunAog 0Aov tov
XELHWVA, w¢ To FePLVO NAlootdoto kat aAL Ma 0Aa autd anod kavévay Alyumtio Sev katopdwoa va apw MANPoPopIiec OTav ToUG pwTtoUoa

mota Suvaun €xet o Neidog kat givat kapuwuévog avtideta
arto TougaAAouc motauoUg” Ta mapatavw Aoutov ndeia va
uadw kat pwrovoa, kadwc kat yati o Neilog givat o uovog
art’ 6Aou¢ TOUG MOTAUOUG TTOU QO TN UEPLX TOU SEV puUooUV
aveuoL» (Metagppaon A. Zevakou)

«Meptikoi EAAnvec 9édovtac va avouv eEuntvol ESwaoay TPELS
génynoeig yla g mAnuuupeg tou Neidou. Me tig 600 amo Tig
génynosic autég dev ailel oute yla va aoyoAndei kaveic mopd
UOVO pLa VO TIG QVAPEPELY

«H mpwtn ival otL ta peAtépta ivat n attio mou mAnppupilet o
motapog yuati eprodifouv tov Neido va xUvetal otn Balaocoa...

H 8€0tepn €€fynon... elval 6t o Neihog ta KAVEL QUTA EMELST
ninyadetL an euBeiag amno tov Qkeavo mou eplBAAEL OAn Tt M...

H tpitn €§Aynon ....0tL o Neilog mpoépxetal amnod xLdvia mou
Alwvouv»

Q 10000 1e.X. Q

Q

Myaio ivos fpornic (mm)

Mupaaio ivog ppoypis (mm)

Mupaia zapogi (m3/s)

Mapaio yos fporis (mm)

Bpoyontwon Bodrum
(AMKapvaccidc)
Méon emiore Tipny: 706 mm

IAN OEB MAP AIlP MAI IOYN IOYA AYT SENl OKT NOE AEK

Bpoyoéntoon Kapo
(HMoVmorn)
Méon etiowa Tipn: 27 mm

100

IAN OEB MAP AIIP MAI IOYN IOYA AYT EIl OKT NOE AFK

:: TMepoyn Neirov
wn - 6TO AGOVAV

5000 |

2

o (Zoivn) ,

o MEom eTniol0

w0 TYIR: 2780 M3/s I
- Anmnunl ]

IAN 9EB MAP ATIP MAI IOYN [OYA AYT SEM OKT NOE AEK

Bpoyéntwon Acovayv

200

(Zvivn)
Méon emijowa Tipig: 1 mm

100

0 PPRNSNPE —

IAN OEB MAP AIP MAI IOYN IOYA AYT XEN OKT NOE AEK
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Apxaia tepiodog, To aiviypa tou Neilou

H aroyn tou Hpddotou: «Me tigc SUo amod tig eényroeis auteg Sev aéilel oUTe yLa va acyoAnOel Kaveic mapd UOVO YLa VAl TLG AVAPEPELY.
3TN ouvéxela oxoAldlel Tig Tpeic eénynoeig kat Sivel kat tn SiKLd Tou.

A,
EYPQMH
¥,

Na tn tpwtn e§fynon avadépet: ‘AAAd moAAéc @opéc ta pueAtéuia Sev epuonéav kat o Neidog kavel mavra ta iSta. Kot mpénet va mpootedei 0Tt av o
UEATEULA NTav N auTia Kot oL aAAot motapol, 000t KUAOUV avTiOeTa e TNV oo TNV KaTeuBuvon Twv UEATEULWY va madaivouy Ta iSLa KoL UAALoTa O
ueyaAutepo Baduo, apou eival UKpOTEPOL Kal To PEUUA TOUC Atyotepo duvarto. Kat urtapyouv mtoAAol motauoi otnv Supia kot otn AtBun rou dev
nadaivouy tinota and ooa nadaivel o Neidog’

Tnv Seltepn €§iynon tnv Bewpel davtaotikn o otnpiletal oe dyvwoto Ounpiko pubo o onolog dev pmopet va eheyxOel.

Tnv tpitn €§nynon tnv Bewpel o aknBodav aAla oxt ahnbr. Metafy dAAwv avadbépeL: ‘O Neidog mepvdet amd T ywpa Twv AtStOnwy Kat pEeL
otnv Alyunro. Mw¢ AoV UMOpPEL vaL EXEL TNV IINYr} TOU O€ XLOVLA apoU pEeL artd Vepuotepa kAiuata o Yuypotepa’. Akoun Sivel Tpia
eTxelpApaTa: ‘Mpwtn kot UEYaAUTEPN AIOSELEN OTL OL AVELOL TTOU TIVEOUV QIO QUTEC TIC YWPEC glvat Fepuol’.” AeUtepn anobeién ot n Alyuntoc
eV ExeL 0UTE BPOXEG OUTE MAYWVIES KOL OTAV TTETEL XLOVL TTPETEL VA BPEEEL OMWOdNTIOTE UETA QO 5 nuEPES. EToL Aoutov av xiovile da Empene
avaykaotika va Bpéxet ota uépn autd’. "Tpitn amodelén ival 0tL ot avBpwrot ard tnv moAAn {éotn eivat uavpot. Ta mepSikoyEpaka Kat Ta
XeALbOvia pévouv otnv Alyurto 6Ao to xpovo kat ot yepavoi StwyuEVoL amo To KpUo mou kavel otn Zkudia nnyaivouv o€ auta ta UEpN. Av Aoutov
XLovile otn ywpa ano tnv onoia nnydalet o NeIAog TimoTa amod T TPONYOUUEVA UTTOPOUTE Vo UTtAp)EL .

H €€iynon tou Hpddotou: ‘Av apoU anéppia Ti¢ YVWUEG AUTEG TTOU AVEPEPQ, TIPETEL VA TTW KL EYW TNV SIKN LOU yVwun yla Eva Tooo SU0KOAO
Zntnua, Joa EAeya OTL LHOU QPUUIVETAL TTWE TOV XELUWVA 0 HALOG TAEL TTPOG TNV dvw ALBUN... Eivat (uatko n ywpa rtou Bploketal o kovtd oto ¥e0 auto
Ko akpLBwe KATW TOU Vo EXEL UEYaAn EAAeWYN vSATWY KAl TA TOTAULA TNG va EepaivovTad...........
ANAEG epunveieg:

Owonidng (5°° atwvag n.X) Baollopevog otn Beppokpacia tou vepou péoa oe Babla mnyadia unébeoe, AavBacopéva, OTL Ta UTIOYELa VEPA Elval
PuxpoTtEPQ TO KAAoKaipL artd OTL ToV XELpwva. Tov XELMwVA, OTav To VEPS TNG BPOoXNG Eloxwpouaoe oto untedadog, Ba eatuilotav Kat TAAL cUVTopa
g€autiag tng BeppotnTag Tou edddoug, evw to BEPOG, dtav To vepd Tou untebadoug nTav unotiBetal Puxpotepo, Ba urripxe Alyotepn e€dtuion. To
erumA€ov vepo Ba émperne va SladUyel e AANO TPOMO, TPOKAAWVTAG £TOL TNV TMANUUUPa Tou Neilou.

KAgopidng (1°¢ auwvag p.X) mou petadépel andonacua tou Nooetdwviov (2° atwvag r.X.).

«Emetén kovta otov lanuepivo n SLApKeLa TNG VUKTAG Elval (0N UE aUTH TNG NUEPAC, UTTAPXEL XPOVOG WOTE TO £€6AQPOC VA KPUWOEL Kol TTpokaAouvtal
BpoxomtwoelS Ko aveuoL Tou Yuxpaivouv tov agpa. Mpayuatt Ayetat ot unapyouv Jeptveég Bpoxontwaoelg otnv Atdiomnia eL6IKOTEPA KOVTH OTO

nAtootdoto ot omoieg mpokaAouv ti¢ Jeptvéc mAnuuupeg tou Neidou»
Q 10000 . X. Q 476 u.X Q 1789 p.X. Q

3 K. xpovia TpLv o 3000 rt.X ‘Etoc1 o 1492 pu.X. o onuEPQ



Apxaia tepiodog, To aiviypa tou Neilou

H StatpLBn tou Aplototéln «Mept tfig o0 Neilou dvaBdoswg» éxel xabel.
Qoto00, £va £pyo €VOG AVWVUHOU cuyypadéa Tou mepléxetal otn BiBAtodrikn (MuptoBiBAov) tou Natpidpxou Pwtiov (¥810/820-893), n omola ek66Onke oTo

oUVOAO TNG To 1653, mephapBdvel tnv mAnpodopia OTL To aiviypa AUOnke amn’ Tov ApLoToTEAN.
«OtL ol EtroLalL mvéouat KaTd TOV kawpov tol akuatotatou Jépoug 6t aitiav totautnv. O fiAlog
UETEWPOTEPOC KAl ATTO TWV UECNUBPLVWY TOTIWV APKTIKWTEPOG YLVOUEVOS AUEL TA UYPA TA €V TG
apktolg Audueva 6¢ talta ééagpoltal, €éagpouueva &€ nveuuatoltal, kal €k TOUTWV yivovtal
ol étriotat dvepot [...]. Ekel 5n talta ékpepoueva mpoorintel tol¢ UYnAotdrtolg Gpeat Tfig
Aittortiag, kai moAAd kai adpoa ywvoueva anepyaletal UETOUG” KAl €K TWV UETWV TOUTWVY O
Netdog mAnupupel tod Fépoug, amo v ueonuBpvav kai Enpdv tonwv péwv. Kai todto
ApLOTOTEANG EMpayuateloaTo’ aUTog yap Ano Th¢ pUOEWS EpYw KATEVONOEeY, aflwoas néudalt
AAé€avbpov Tov Makedova gic ékeivoug Toug Tomou¢ kai 6Yet TV aitiav ti¢ tod Neidou
avénoews napaiaBeiv. Ao pnotv w¢ Toito oUKETL TPOBANUA 0TV WON yap @avepds OTL £§

UeT@V alel. Kai <AUetar> 16 napdasoov, <Gti> v toic Enpotdrols témou tic Aidtormiag, €v olc

oUte yewpwv oUte U6wp éoti, EuuBaivel tol Vépoug nAeiotoug UeToUc yiveodat» Avévupioc, Bioc MuBayépou, oto Gwtiou, MuptoBBAov:
https://el.wikisource.org/wiki/Maptupiat (Aptototéhng).

«OL eTnoiat aveuol [LOUCWVEG] mVEOUV KaTd TN SLAPKELX TNG AUXUNG TOU KaAokatploU € authc tne attiag. O nAtog, ato Jevid Tou SLepyOuevog amd ta voTia Tpog ta Bopeta, StaAvet tnv vypaoia
ota Bopela kat otav autn n vypaoio StaAvVel, eéatuiletal kat TPoKaAEl peupata agpa Kot €€ autou SnuLoupyouvtal HoUowVEG [...] Otav auta ptacouv ota YnAd Bouva tng Audiomiag kat
oUyKevTpwIoUV eKel, mapayouv BpoxEs. AUTEG ot Bpoxég e 6Ao To kadokaipt tpokaAouv tnv mAnuuUpa tou Neilou péovtag amo votioug kat Enpoug TOToUS. AUTO TO MPAYUATEUTNKE O
ApPLOTOTEANG, 0 OMOIOG, UE TNV EVPUIT TOU, TO KATEVONOE, eVw afiwoe ano tov AAééavépo tov MakeSova amootoAn 0 AUTEG TIG TEPLOXES YL VA SLATILOTWOEL KOl EMOMTIKWE TV ALTiO TNG
nAnuuupac tou Neidou. I’ auto Aéve ot Sev untapyet npoBAnua ma. Eywve pavepo ano tnv avtoia o6tL n pon avédvetat arno auteg tig BpoxEs. Kat autd éAuvae to napadoéo otL oTouG Lo
énpouc tomoug tn¢ Avdomtiag [Snh. Abpikng] ormou Sev umtdpyet xewuwvag oute Bpoyrn, ouuBaivel to kadokaipt va onuelwvovtat Evtoves Bpoyontwoetg.» (Metddpaon A. Koutooyldvvng)

Q 10000 rt.X. Q 476 u.X Q 1789 u.X. Q

I
3 K. xpovia TpLv 6 3000 rt.X ‘Etoc1 o 1492 p.X. 6 onuepa



https://el.wikisource.org/wiki/Μαρτυρίαι_(Αριστοτέλης)

Hapoyn Neirov ot0

Apyaia teplodoc, to aiviypa tou Neidou e
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. ' . Hapoyn Agvkov Neirov (Xaptov
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http://dx.doi.org/10.13140/RG.2.2.31867.16167
https://el.wikisource.org/wiki/Μαρτυρίαι_(Αριστοτέλης)

Napaptnua 4

Katoaokeuég otnv mpoioctopia Kol TNV Lotopia



Kataokeveg otnv npoiotopia

Mpotlotoptkd KEAUDN yLa TNV TpooTaoia Ao TLG KALPLKES
OUVONKEC KaL TNV SNULoUPYLO TWV TTPWTWVY KOWWVIKWY
Souwv

Ta UALKG: ZUNo, 6£pua, XWUA-AGOTIN, OPYaVLKA UALKQ,
TETPEG

Néa vAka Ba BpoU e Ko Ba XPOLUOTIOL)COUME META QIO
XALadeg xpovia!

AtorinAwd, Kaotoptd 5500 mt.X.

Q 0P00 . X. Q 476 X Q 1789 pLX. Q

3 K. xpovia TpLv 6 3000 rt.X ‘Etoc1 o 1492 pu.X. 6 onuEPQ




KataokeVEC ota OpLa TG Lotopiag

To oUotnpo «50k06G emi oTUAOU» OTa peyaALBIka pvnpeia tng Evpwnng.
Stonehenge, M. Bpetavia ~ 3000 t.X.

Q 10000 rt.X. 476 u.X Q 1789 u.X. Q

3 K. xpovia TpLv 6 3000 rt.X | o 1492 pu.X. 6 onuEPQ
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KataokeVEC ota OpLa TG Lotopiag

Mupapideg, Aiyurtog ~ 3000 mt.X.

Q 10000 1e.X. 1789 pLX.

I
3 K. xpovia TpLv 3000 rt.X 6 1492 p.X. onuepa




KataokeVEC ota OpLa TG Lotopiag

“ Mechanism
for Plushing
“

charmels for Shushing

L ATRINE AT Krios 05
Crate 1700 BC

017

= =
e |
1. Angelakis A, De Feo G, Laureano P, and Zourou A. 2013. Minoan and Etruscan
Hydro-Technologies. Water 5(3):972-987 https://doi.org/10.3390/w5030972
2. World history: https://worldhistory.us/
. Toilet timeline: https://toilettimeline.weebly.com/
4. The Great Thalassocracy of Minoa: https://antiquatedantiquarian.blogspot.com/

Q 10000 rt.X. 476 u.X Q 1789 u.X. Q

3 K. xpovia TpLv 6 3000 rt.X ‘Etoc1 6 1492 p.X. 6 onuepa

KpAtn, Mwwikog moAttiopog ~2000 .X.



https://doi.org/10.3390/w5030972
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https://toilettimeline.weebly.com/
https://antiquatedantiquarian.blogspot.com/

Kataokeveg otnv apyaia mepiodo
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Katookegv
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3 K. xpovia TpLv
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1492 p.X.
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Kataokevuecg otnv apyaio epiodo, MapBevwvog
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Kataokeveg otnv apyaia mepiodo

Pwpaikn apxLtekTovikr, Tofa

RN & 3

LY
o E 2 % ’

Ty PP e

21N Pwuaikr mepiodo €yve ektetapévn ebappoyr TG UTIAPXOUOOS YVWONG UE TNV KATACKEUN
TIOAWV KOl GNHAVTLKWY TEXVIKWY EPYWV

A 4

v

EMWVONON TOEWTIG KATAOKEUNG

Q

10000 rt.X.

Hanaor A. Principles of Structures, Blackwell

Science: London 1998.

Q

Pwun, Kohoooaio, 70-80 p.X.

476 p.X

Bdpog TuNpaTWY i
KATOLOKEUI G OTO (!V'GVKI]
" " vedUpwong
clotnua «8okdg enti
oTUAWV» /otéyaong
(Heyéhot dyKol o€ UKVA neyalitepwv Pwuaikd udpaywyeio otnv FraAAia. Pont du Gard,
Suaragn) QAVOLyHATWV 196 a. pX.
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1789 w.X.

3 K. xpovia TpLv
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KOTaoOKEVEC OTOUC LECOUC XPOVOUC

Q

AvaTtoAn

‘Ootog Aoukdg 1lat. p.X.

Avia Zodia 532 p.X.-537 p.X.

10000 rt.X.
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H €€€AIEN TNG PwpaiknG apXITEKTOVIKAG

3 K. xpovia TpLv
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‘Etog 1 o

Notre Dame de Paris 1163-1350 p.X.
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KOTaoOKEVEC OTOUC LECOUC XPOVOUC

C. CHANFOM

o

Weight pashing outwnrd

4-5 The dynamics of arches

Flying buttress

o~

Flying Buttresses
were invented to
stabilize the pointed
arches

Weight pashing ontrard
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KOTaoOKEVEC OTOUC LECOUC XPOVOUC

O lepuavog montn¢ Heinrich Heine étav pwtnBnke ylati Sev xtiloupe
A€oV kaBedpikoU ¢ vaouc: «OL AvBpwTOL EKELVEC TLG TTAALEC ETTOXEG
elyav memolBroeLg. Epeic oL cuyxpovol €xoupe povo anoelc. Kat
XPELAZETAL KATL TIEPLOCOTEPO QIO HLA ATTAR AToyin yLa TV avEyEpaon
€VOG yoTtOikoL kaBedplkol vaou».
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Bork, R., 2014. Dynamic Unfolding and the Conventions of Procedure: Geometric Proportioning Strategies ° §

in Gothic Architectural Design. Architectural Histories, 2(1), p.Art. 14. http://doi.org/10.5334/ah.bg



http://doi.org/10.5334/ah.bq

KaTaoOKEVEC OTOUC LECOUC XPOVOUC Kal TNV AvayEvvnon

Redelining 1868

The Dome
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128 Years of National Geographic Infographics:


https://mossandfog.com/128-years-of-national-geographic-infographics/

Kataokevecg otnv AvayEvvnon

=2t // S22 . This Renaissance 'superdome' took more than 100 years to build:
SECTION SHOWING // / \ N\ SUTTRESG https://www.nationalgeographic.co.uk/history-and-civilisation/2022/07/this-
OHAIR Vo 4 NS Y LA renaissance-superdome-took-more-than-100-years-to-build
/ A\ 2. Brunelleschi’s Dome by Filippo Brunelleschi: Revolutionalizing architecture and

\ construction: https://www.re-thinkingthefuture.com/case-studies/a2842-
brunelleschis-dome-by-filippo-brunelleschi-revolutionalizing-architecture-and-

construction

—1l v“——<|

==

CROSS-SECTION OF DOME
Cathedral, Florence

Q 10000 rt.X. Q 476 u.X @ 1789 u.X. Q
—
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https://www.nationalgeographic.co.uk/history-and-civilisation/2022/07/this-renaissance-superdome-took-more-than-100-years-to-build
https://www.nationalgeographic.co.uk/history-and-civilisation/2022/07/this-renaissance-superdome-took-more-than-100-years-to-build
https://www.re-thinkingthefuture.com/case-studies/a2842-brunelleschis-dome-by-filippo-brunelleschi-revolutionalizing-architecture-and-construction/
https://www.re-thinkingthefuture.com/case-studies/a2842-brunelleschis-dome-by-filippo-brunelleschi-revolutionalizing-architecture-and-construction/
https://www.re-thinkingthefuture.com/case-studies/a2842-brunelleschis-dome-by-filippo-brunelleschi-revolutionalizing-architecture-and-construction/

KataokeVEC 0T cUyXpPovn EMOXA

14 14 14 I 14
NEa VALK Nea doulka cuothpata
\/I\/

1824 1856 ‘“mumnuk
Joseph Aspin Henry Bessemer S
+Toipévro Potrland Mapaokeun xaAuBa
1836 1856
Charles Goodyear William Perking
*Puoikd eAaoTIKA 2UVOETIKEG Bagég
1849 1883
Joseph Monier Kpauata xaAuBa
*OTTAICPEVO OKUPOdEUQ

1886
1855 Mapaokeur) ahoupiviou e
Alex Parkes nAekTPOAUCN

*To TTpwTO TTAACTIKG, TTUPOGUAGAN Euxepng xpron o€ eQapuoyEg
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—

3 K. xpovia TpLv 6 3000 rt.X ‘Etoc1 o 1492 pu.X. 6 onuEPQ




Avaokomnnon twv PnAOTEPWV KATACKEU WV

«KaOe kataoke UF] OUITOTEAEL ||fQQ yLal T Qr]' LWOLPYLU LULUG
OLPXLTEKTOVLKNG LOPPNC, TNG OTOLOC CKOTIOC ELVOLL VO
I ) Pnles"ii

ECUTINPETEL TOV AVOPWITo, O)L LOVOV TIPOKTLKWC, OAACL KoL /i\
QLLCONTKWC. » \»/ .
«H woTtopia Tou MOALTIONOU deV e€ETIUNCE KOULAL [
KATAOKEU N ATAWC Kol LOVoV emeLdr) OTEKEL OpBLa, aAla
S10TL paiveTal va OTEKEL wpata.»
M. MixeAng, H atoBnTikn TnG apXLTEKTOVLKIG TOU UMETOV QppE Lo CUYKPLTLKN popdoloyia kal puBuoloyia, €ks. iSpupa Mixeln, ABriva 1990 (mpwtn €k6. 1955) I.

8000

B.C.E. ™

Q 10000 rt.X. Q 476 u.X Q 1789 u.X. Q

3 K. xpovia TpLv 6 3000 rt.X ‘Etoc1 6 1492 pu.X. 6 onuEPQ
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Napaptnuo 5

* Aflomoinon umoyeiwv vepwv otnv apyatotnta (Qanat)
e Juotnua UL&pevong Apxaiou Melpatd
e JUotnua V6pevonc Mopmniog



A&lomoilnon umoyeiwv vepwv
> R Qanat

To ganat eival €pyo opllOvTLOG USPOUACTEUCNG TWV UTIOYELWV VEPWV.
MNephappavel pla opl{ovria onpayya mou Gptavel otov udpodopea Kal pLa
OELPA KATAKOPUPWV Ttnyadlwv. H kataokeun toug xpovoloyeital and tnv 11
XWLetia 1.X. otnv MNepota. To maAaldtepo Kal peyalltepo Bploketal otnv
Ipaviki TTOAN Gonabad kat givat akoun os Asttoupyia. Exet unkog 45 km kot
opLopéva amo ta tnyadia tou €xouv Babog 360 m.

Kotaxépveae opdypatae
npoéoPaong

Kavai
Qanat

"E&odog

Apdevopeveg Qanat

EKTAOEIG

£YLVE YVWOTH UE

foggara/fughara
(Bopela Adpikn).
Q 10000 . X. ! 476 p.X Q 1789 p.X.

Mostafaeipour, A. Historical
background, productivity and
technical issues of ganats.
Water Hist 2, 61-80 (2010).
https://doi.org/10.1007/s126

:;Zﬁ?g SladpopeTika ovopata
onwc karez
(Adyaviotav-

Makiotav), kanerjing
(Kiva), falaj (HAE) kat

85-010-0018-z

Ztadlaka n texvoloyia
petadépdnke og GAouG
TOUC TIOALTLOMOUC Kot

Q

3 K. XpOVLA TIPWV 6 3000 rt.X. ‘Etog 1 6 1492 pu.X. 6

onuepa


https://doi.org/10.1007/s12685-010-0018-z
https://doi.org/10.1007/s12685-010-0018-z

A&lomoilnon umoyeiwv vepwv

! H Ortloff, C. R, 'Ancient pre-Columbian Peru, Bolivia, and
YT[OVE l'o U 6 pavwve l'o N a an - Pe ru Mesoamerica', Water Engineering in the Ancient
. . ' World: Archaeological and Climate Perspectives on

Mua dtadopetikn «aveéaptntn» ekdoxn Twv ganat Societies of Ancient South America, the Middle East,

openings, simplified and South-East Asia (Oxford, 2009; online edn, Oxford
representation Academic, 12 Nov. 2020),

https://doi.org/10.1093/050/9780199239092.003.0004

opening cross section
as seen on foto

open channel section

TTTTTTTTTT777

cocha
(deposit for distribution)

Q 10000 . X. Q 476 p.X ; 1789 p.X. ;
E—
3 eK. xpovia pLv 6 3000 rt.X. ‘Etog 1 6 1492 p.X. 6 onuepa



https://doi.org/10.1093/oso/9780199239092.003.0004

Yuotnua Udpevoncg apyaiou Mepata
Hippodamian nemesis

* H noAn tou Mepatd xtiotnke To S€UTEPO ULOO TOU 50U atwva 1.X. cUUPwWVA PE TTIOAEOSOULIKO OXESLO TToU
Sdie€nyaye o Imnodapog and tn MiAnto (Immodapeia Nepeolg).

* H eA\nvikn Aé€n NEpeolg (onpaivel
Sikatoouvn) uloBeTnBNKeE yla va
neplypaP el Eva oxedLo mou
EVOWUATWVE TNV LOOTNTA TWV
ToAttwv otnv ABnvaikni dnuokpartia.
AUTO ekdpAOTNKE UE TIC LOEC
EKTAOELG TWV OKLVATWV KAl TV
0pBOAOYIKN KATAVOUA TWV KOWVWV
XpPRoewv (Aoutpa, Lepa, ayopad).

Mamassis, N., Chrysoulaki, S., Bendermacher-

Geroussis, E. et al. Representing the operation

and evolution of ancient Piraeus’ water supply

system. Water Hist 14, 123-144 (2022).
https://doi.org/10.1007/s12685-022-00299-7

Q 10000 . X. 9 476 p.X Q 1789 p.X.
E—— ——
3 eK. xpovia pLwv 6 3000 rt.X. ‘Etog 1 6 1492 pu.X. 6 onuepa



https://doi.org/10.1007/s12685-022-00299-7

Yuotnua Udpevoncg apyaiou Mepata

Hippodamian nemesis

* To ox€blo Baoiotnke oTo OXESLOOUO
TapAAANAWY SpOUWYV TTOU TEUVOVTAL KABeTA
yla va SnpLoupyrioouv TEAELQ
€UOUYPOUULOUEVO OLKOSOULKA TETPAYWVAL
XWPLOUEVA O OKOTIES O LoNng ML AvELQG.

* Jtnv nepimtwon tou Mepald, To oLkoSopLKA
TeETPAYWVA £ixav Slaotaoelg mepimou 45x41
m Kol To KaBgva anoteAolvtayv anod oKTw
olkomeda Katoklwy dratetaypéva os Vo
OELPEC TWV TEOOAPWV. KABe owomnedo eixe
éktaon nepimou 230 m2.

Mamassis, N., Chrysoulaki, S., Bendermacher-
Geroussis, E. et al. Representing the operation
and evolution of ancient Piraeus’ water supply
system. Water Hist 14, 123-144 (2022).
https://doi.org/10.1007/s12685-022-00299-7

Q 10000 Te.X.

3 eK. xpovia pLwv 6

3000 rt.X.
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1789 X, o
1492 p.X. 6

onuepa

‘Etog 1 6


https://doi.org/10.1007/s12685-022-00299-7

Yuotnua Udpevoncg apyaiou Mepata

A&lomoinon Bpoxvou vepou

Bpoyxomntwon
=370 mm/y

Erudavela
~tpododoaiog

EuBadov olkoSoukol TETPAYwWVOU:
41.16x47.04 m=1936.2 m?

EpuBadov katowkiag: |
11.76x20.58 m = 242.02 m? &

Mnyn k&todng: Hopfner W. and L. Schwandner,
Haus und Stadt im klassischen Griechenland,
American Journal of Archaeology, Vol. 93, pp. 146-
148, No. 1, 1989.

Mamassis, N., Chrysoulaki, S., Bendermacher-
Geroussis, E. et al. Representing the operation
and evolution of ancient Piraeus’ water supply
system. Water Hist 14, 123-144 (2022).
https://doi.org/10.1007/s12685-022-00299-7

Q 10000 TeX. Q
E——
3 eK. xpovia pLv 6 3000 rt.X. ‘Etog 1 6 1492 p.X. 6 onuepa

1789 X,
I



https://doi.org/10.1007/s12685-022-00299-7

Yuvbuaopévn Slaxeiplon

F = | /
Aefapeveg, Mnyasdla-2n c . i s g
(a)¢ 5 ) - i NECERIASS s

Mamassis, N., Chrysoulaki, S.,
Bendermacher-Geroussis, E. et 4
al. Representing the operation

and evolution of ancient Piraeus’ ™

water supply system. Water Hist 4
14,123-144 (2022). 4 1em
https://doi.org/10.1007/512685- .. =y

022-00299-7

Xpovikn g€€ALEN xwpntikotnTog de€apevwy anod tnv KAaocaolkr otn Pwuaikn nepiodo


https://doi.org/10.1007/s12685-022-00299-7
https://doi.org/10.1007/s12685-022-00299-7

Yuotnua Vdpeuonc Mopurmnniog

As&apevr) Slavoung (Castellum) kat vdaténupyol (pe KOKKLVO)

Yéatonupyog 1
Yog: 6.67 m =

Olsson, R. The water-supply
system in Roman Pompeii, Lund
University, 2015

publications/the-water-supply-
system-in-roman-pompeii

https://portal.research.lu.se/en/ A]“

Yéatonupyog 4
Yog: 6.15m

Q 10000 re.X. o 1789 pX. o
E—— ——
3 eK. xpovia pLwv 6 3000 rt.X. 1492 p.X. 6 onuepa


https://portal.research.lu.se/en/publications/the-water-supply-system-in-roman-pompeii
https://portal.research.lu.se/en/publications/the-water-supply-system-in-roman-pompeii
https://portal.research.lu.se/en/publications/the-water-supply-system-in-roman-pompeii

Castellum +43.0 m

3 avolypata
E€wtepikéG SLapeTpol:
*  Kevtpki: 30 cm

* 2 mAdyleg: 25 cm.

Yuotnua Vdpeuonc Mopurmnniog

Olsson, R. The water-supply system in Roman Pompeii, Lund University, 2015
https://portal.research.lu.se/en/publications/the-water-supply-system-in-roman-pompeii

Aywyog
16.8x22 cm

>
1.0

Top container

Aettoupyia vdatomnupywv

Avoliypata aro 12 éwg 30 cm
(mBavn dLduetpog aywywv 6-20 cm)

gh

ok

Water tower po.l
Alaotdoelg Se€apevig
1.23x1.2x1=1.4 m3

—

+39.7

From

Top container Castellint
Alootdoelg Se§apevig

1.5x1.5x1=2.2 m3

6.3 Water tower no.2

water tower
no.3



https://portal.research.lu.se/en/publications/the-water-supply-system-in-roman-pompeii

Bpuoeg pe Aekaveg

Yuotnua Vdpeuonc Mopurmnniog

Olsson, R. The water-supply 1.0
system in Roman Pompeii, Lund 5 +39.7

University, 2015 ,.>
https://portal.research.lu.se/en/ h Top container
publications/the-water-supply- < l N
system-in-roman-pompeii Y 'T

6.3 Water tower no.2

L \_\ /N
L _ / W o

+32. .
// l \ I
N/H/ Lean ! Pavement -
. : ! . < '.l'
K\ S ‘-‘l’-'-
- . A >‘:\;\’S" F g
To ‘ﬁ --.. D treet
water tower o~ B E
no.3 C

Alovopn vepoU o€ olkieg, Aoutpa Kal BpUoEeg



https://portal.research.lu.se/en/publications/the-water-supply-system-in-roman-pompeii
https://portal.research.lu.se/en/publications/the-water-supply-system-in-roman-pompeii
https://portal.research.lu.se/en/publications/the-water-supply-system-in-roman-pompeii

Napaptnuo 6

AM\EC ONUELWOELC:

* H Bepaneia Tou okopPfoutou

* Note avamtuxdBnkov oL mPwTOoL TTOALTLOMOL
* Avuywon vepou

* Awxeiplon vepou

*  AdaAdtwon otnv apxoLotnTa

*  TuLdaA\a&e otn cuyxpovn eMoxN



AM\ec onuelwwoelc: H Bepareia tov ckopBoutou

Katd tov 7t toAepo (1756-1763) amno toug 185 000 vauTtikoUg TTOU UNNPETNOOV 0TO BPETAVIKO VAUTLKO,

134 000 ntéOavav anod appwoTle (Kupiwg okopPBouUTo) Kat LAl 1 500 oKoTwWONKaAV OTLG VOLULLOXLEC.

To okopPouUTo elval acBvela mou pokaAeitat oo tnv EAAewdn Brtapivng C. EKSNAWVETAL ap)LKA pe aloBnua kOmwaong, avopeia Kal avatpia Kal oth
OUVEXELDL LE alpoppayieg amo To Séppa kat toug PAevvoyovoug (Lolaitepa ta oUAQ).

To okopBoUTo elval yvwaoTo amo Ty apxotdtnta adol EMANTIE KUPLWE TOUG VAUTIKOUG TTou TpEdovtay Le Enpr n ouvtnpnuévn tpodr mou Sev mepleixe T
Brtopivn. EWdika tov 18° awwva mou ta BaAdooia TatiSila eiyov peydAn SLApKeLla oL AMWAELEG TWV VOUTIKWY NTAV HEYAAEC. XOpAKTNPLOTIKA avadEpeTal OTL o
pila LOvVo BPETAVIK VAUTLKA armooTtoAr] otov Elpnvikd tn dekaetia tou 1840 nébBavav ta 1300 amo ta 2000 péAN Twv MANPWUATWY, KATA ToU¢ tpwTtoug 10

HAVEG

3t1g 20/5/1747 o skotoelog yatpdg James Lind (1716-1794), ékave tnv TTPWTN KAIVIKA SOKIMNA oTnVv LoTopia TG LATPLKAG, Mdvw oTo Bpetavikod
TIOAEULKO TTAoLO Salisbury. Eméleée 12 avdpeg amod to mApwia Tou TAoLou, Ttou eixav eudavicel cupmTwUoTa and okopPouTo Kal Toug éBale pall os pia
Kapmiva Kal Toug £6waoe pia ko dlatta. AKOUN, XWPLOE TOUG VOUTLKOUG 0 6 OLASEeC TwV 2 avdpwV Kal o KaBe opada £€5wve nuepnoiwg éva amno ta
TOPOKATW 6 «APUAKO»

‘Eva Aitpo pnAitn

25 otayoveg eAléiplou Bellkol 0&€og Tpelg hopEC.

AUO KOUTAALEG TNG ooUTIaG EVSL TPELG POPEG

% tou Altpou BaAaoaowvo vepod

AUO TTOPTOKAALA KL Eval AELOVL

‘Eva pelypo okopdou, omopwv LouoTtapdag Kot pntivng amno opupva, Tpelg popeg

oukwNPRE

Meta amno pla eBdopada n opada 5 sixe Oepamneutel kat ppovtile Ta umtoAouma HEAN.

Q 10000 Tt.X. 476 uX Q @ wX. Q

3 gk. xpovia mpv 6 3000 rt.X. ‘Etog1l 6 1492 p.X. 6 onpepa



AM\ec onpewwoelc: H Beparmeia tou ckopfoutou

To 1753 o Lind e€£6woe tnv «Mpayuatesia oto okopPouto» (Treatise of the
Scurvy) mou tekpunpiwve tv Bepamneia. Opwg oL apx£Eg Tou Bpetavikou
VaUTLIKOU apvnBnkav tn petadopd ppeokwy eomepldoeldwv SeSopuevng Tng
EMewpng xwpou ota mAoia. Tdte o Lind, mpotelve va KATaoKEUATETAL EVal
CUUTTUKVWHEVO GAPHUAKO TTOU TTApacKeUolOTay arnod tnv EATLON Yo TTOAAEG
WpPEeG, evog Slalbpatog xupou eonepldoeldwy os Bpaocto vepd. H B£puavaon
OUWG Tou Stadbpatog Katéotpede peydrog pépog tng Prtapivn C pe
anotéAeopa n LEB0SOG va £xel TTOAD HUIKPA AMOTEAECHATA KAl N TipayUaTeia va
oyvonOet.

To 1795 éva xpovo peta to Bdvarto tou Lind, kat peta anod 42 ypovia
npoonaBslwyv (Kupiwg AAAWV EMLOTNUOVWY) OL ApXEG TOU BpeTavikoU vauTikoU
e€edwoav dlatayn yla tn SLovopr XUpoU AEUOVIOU OTOUG VOUTLKOUG. ATo
avadopEG TNG EMOXNC POKUTITEL OTL To 1804 190 000 Aitpa xupoU Agpoviol
polpdotnkav ota Bpetavika nmhola, evw to 1809 to okopBouto sixe e€aheldbel
otn Bpetavia.

H Brtapivn C (aokopPiko ofv) avakaludpOnke to 1912, mapaxOnke Blopnxavika
10 1933 kal Bpioketatl otn Alota Twv BepeAlwdwv papudkwy Tou MaykoouLou
Opyaviopou Yysia (WHO).

Hughes, R. E. (1975). James Lind and the cure of scurvy: An experimental approach. Medical History, 19(4), 342—-351.

Q 10000 Te.X.
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Asbopéva (yeyovorta, pawvopeva)
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YroBeon (ewkaoia, Bewpla, HOVTERD)

Gauch, H. Scientific Method in Practice, 2003
https://doi.org/10.1017/CB09780511815034

476 X Q @ KX, Q

3000 rt.X. ‘Etog 1

3 eK. xpovia TPV 6

onuepa

6 1492 p.X. 6


https://doi.org/10.1017/CBO9780511815034

AMEeC onpewwaoelc. Mote avamtuxBnKav oL TPWTOL TIOALTIOHOL;

AtakUpavon kAlpoatog (30 000 £€tn mtpv)

m To 1985 o ldA\Aog utng Henri Cosquer avakdaAue otn
nieploxn) Massif des Calanques kovta otn MaoooAia pLo
unoBaldooia n elcodog tng omnoiag Ppioketal os faboc 37 m
oo TN onuepLvr otadun tng 6dhacoag.

= Ano tnv eloodo pia yohapia (avndopikn yia 120 m)
KataArnyel og £€va BAAapo mou og onUaAvTiko Babuo
TIAPAUEVEL TTAVW ATIO TN emipavela tng Balaocoag.

m  2tn onnAwd avakaAudpOnkav to 1991 toyoypadieg (pe
{wypadLKn KoL XOPAKTLKN) Ol oToleg amelkovi{ouv Kupilwg
{wa (dloya, ehddLa, KaTolkia) Kol YEWHETPLIKA OXAHOTO
KaBwg Kat (xvn xepLwv Kot SaktuAwv. Ta upAuaTa AUTa
XpovoAoynOnkav otnv nepiodo 27000-18000 1t.X. Kot
anodelkviouv onuavTtikn avBpwrivn Spactnpldtnta Katd
TNV EMOXN OUTH.

B INUELWVETAL OTL EPEVVEC OTNV TIEPLOXT] £6€LEav TTAALECG
OKTOYPOUMEG o Sladopa Badn amo -36 £wg -100 ptpa Kot
TEKTOVIKA otaBepotnta touldytotov 10000 Twy .

Mapdong, N. KAipa-KAwwartikr aAayr): Baolkég évvoleg, Mapaleumopeva tng
ekmaldeuTikig Stadikaoiag, PoBLég, EBVIkO MetodBlo MoAuteyveio (EMM), 2023.
https://www.itia.ntua.gr/el/docinfo/2311/

o 9 10000 Te.X.
N

H teheutaia mayetwdng nepiodog

™ SO0 m | ]

Pointe de la Voile

H onnAwd tou Cosquer

476 p.X o 1789 p.X. O

3 eK. xpovia pLwv 6 3000 rt.X.

‘Etog 1 6 1492 p.X. 6 onuepa


https://www.itia.ntua.gr/el/docinfo/2311/

AM\ec onpewwoelc: Avopwon vepou

Mia oo TIC TPWTEG AVAYKEC TWV OPYAVWHEVWY KOWWVLWVY ATav n avuwon tou vepou.

Shaduf (KnAwvio) Noria (u&potpox0g)

m  Apxwa emwvonénkav
punxaviopol omou n
avuwon ywotayv pe
TLAPOXI EVEPYELAG QIO
avOpwmoug N lwoa

Mnxoviopog omou n
avOwon ywotayv pe
Tapoxn VSPAUALKNG
EVEPYELOC. W - "
EdbeupéBnke amod Toug 5\1'“‘ W Wi Nﬂ
Pwuaioug tov 4° awwva m.X.

Edeupébnke otn
Meoomnotapia tnv 4"
XALeTia 1.X. Evag péoog
pLBUOG avuPwaong eivat
2.5 m3/d. Xpnowonoteitat
OKOUN KOL OrUEPQ OF
TLOMAEG TIEPLOXES .

Q 10000 . X. Q Q76 pX ; 1789 p.X. ;
E— ——
3 eK. xpovia pLv 6 3000 rt.X. ‘Etog 1 6 1492 p.X. 6 onuepa




AM\ec onpewwoels: Avupwon vepou
ZUYXPOVEC XPNOELC TNG oTeipac tou Apxtundn (287-212 m.X.)

»

I S - il o~
»l‘ MRRL Lbhe was

Q 10000 TeX. o 1789 pX. @
E—— ——
3 eK. xpovia pLwv 6 3000 rt.X. 1492 pu.X. 6 onuepa



AM\eC onpewwoelc: Alaxeiplon vepou otnv Kiva

H yewpyla kat n ktnvotpodia pikpng KAlpakag Eekivnoav tnv 6" xIAtetia 1.X., Kot 0TO TEAOG
™G 3" xALeTiag T.X. mpooTiBeTal n KaAALEPYELO oLTapLlol Kal kplBapiou. Tnv ibla mepiodo
eudavilovtal oL TPWTOL OXUPWHEVOL OLKLOUOL.

O Kitplvog MOTOHOG EXEL LA OTTO TLG LEYOAUTEPECG OTEPEOTIAPOXEG OTOV KOOHO KAl TIPE TO
OVOUA TOU OO TO XPWHA TwV PEPTWVY TIOU PETADEPEL.

210 H€CO poU O TTOTAMOG PpTAveL otnv medlada kat kKabBwg n KAlon Tng koltng LELWVETAL, N
TaXUTNTA YIVETAL KPOTEPN KaL Ta alwpolueva pepta anotiBevtal otnv koltn. H
OUCOWPELON TWV PEPTWV PETALY TWV AVOXWHATWY EXEL AMOTEAECHA N KOLTN TOU TTOTAUOU
va avupwvetal (LEXPL Kot 10 m) og oXEON LLE TIC TAPATIOTAULEG TIEPLOXEG

Ao tnVv apyalotnta gixe 600l éudaon otnv ekBavBuvon Tou MOTOUOU KoL TNV KOTAOKEUN
KOL CUVTAPNON TWV QVOXWHUATWY KATA TNV EMOXN TWV XAUNAWV TAPOXWV WOTE Vo
TipooTacTEVOVTOL OL TTaPOXOLoL oLKLopOL Kal KAAALEPYELEG. Z& apyaia Keipeva (Bewpeitat
otL adopouv oto 2000 1.X.) avadpépetal 6tL 0 Autokpdatopag Yu otaBepomoinoe tnv HéExpL

Channel avulsion

’\ Huanghe megadeltas

. L ! H ’ ! H A ! date (1 = oldest; after Saito
TOTE petaBarAopevn mopeia tou Kitpvou motapol cwlovtag Tnv Kiva ammd mAnUUUpES A 2278 BC. Reybpest
Edv o motapog umepXeLAlOEL KOL TA AVAXWHOTA KATOOTPadoUV UTIAPXEL O KivEuvog aAAayng g fosszc. A ‘N' z:“‘o:m m'm
Topeiag Tou motapou. Itnv Kwelkn wotopia €xouv kataypodel 2000 KataoTpodEg D 893 27 Fommarahomin®
. 4 : : : . E 1048 R
OVOXWHATWY UE LEYAAEG ETIITTWOELG KAL 26 ONUOVTIKEG AAAQYEC TNG SLAdPOUAG TOU. F 1289 R
G 1324 1000
H 1853 B 100
| 1938-1947 .
Q 10000 . X. @ @ @ 476 p.X Q 1789 p.X. Q
I

3 eK. xpovia pLwv 6 3000 rt.X. ‘Etog 1 6

1492 p.X.

o)
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AMeC onpelwoels: AbaAdtwaon oTnv apxaLoTnTa

H amopdkpuvon tou alatiov anod to Balacolvo vepo EXEL TIC PLlEG TNG oTOV APLOTOTEAN O oTtoi0G KaTtaAaBe
OTL To aAdTL Sev e€atpiletal. «To aAUUPO VEPO OTAV UETATPENETAL OE USPATUO YIVETAL YAUKO Kot 0 USPATUOC
dev oxnuatilel aApupo vepo otav ocuurtukvwvetal éava. Auto to EEpw amo neipaua» (MetewpoAoyka |l 3)

Y& oxoAlo tou OAU oS wpou (5° awwvac w.X.)
ot MeTewpPOAOYLKA TOU APLOTOTEAN
avodpEpeTL:

«OL vautikoi otav epyalovtal otn Salaocoa Ko
Eyouv EAAewn vepou Bpalouv to Baiaootvo
VEPO Kal TOTTOGETOUV UEYAAQ TPOoUYyapLa OTO
OTOWLO TOU YAAKIVOU ayyeiou, yia va cUAAEEouV

OTL EATUITETOL KOl APALPWVTAG TO ATTO T ﬂﬁl@ll@[@ﬁ_lﬂ-@
O'(pOU)/)/d(pl.a, TO BPZGKOUV va £L’VO(I. VAUKé Vgpé» Kalogirou, S. (2005). Seawater desalination using renewable energy
sources. Progress in Energy and Combustion Science, 242-281.
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AMEC onuelwoelC: MPpaKTKES SLaxelplong vepou

ALoLAXEC yLOL TO VEPO

‘2tnv Acia unapyet pla mediada mou tnv kAgivouv amo novtou Bouva Tou a@rvouV MEVTE MEPACUATA. ...

...An0 10t mtou ot lNépoec mnpav tnv eéovaia n meploxn autr avikel oto BaotAia. Ano to Bouvo nou gival yupw amo tnv nediado
Byaivel Evac ueyaloc¢ motapog mov ovoudletatl Akng. O moTaUOC aUTOC MUAXLOTEPN APOEVE TIC XWPEC TTOU QVEPEPQ, TIEPVWVTAC OTTO
TO TEVTE MEPATUATA TTOU 0dnyovoay otnv Kade uta. Amo toTe Ouwc rmou nipayv tnv eéouaia ot MEPOEC oL YWPEC AUTEC Emaday To
€énc. O BaotAlag tng Mepoiag EXTIOE VEPOPPUXTEG OTA MTEPACUATA KOl TO VEPO TOU TTOTAUOU OEV UTTOPEL VA TEPAOEL Kail ) TedLada
yivetau Aipuvn apoU 0Ao to motauL pEpvel vepo rmou dev Bpiokel 5tE€odo va Byet. Ot Aaoi Aotrtov autoi mou mpwta cuvidi{av va

XPNOLUOIOLOUV TO VEPO TO OTEPNTNKAV Kol Eival YL AUTOUG UEYAAN OUUQOPA. ...

...0tav bev tou¢ divetat SL10Aou vepo mnyaivouv atouc MEPOEC UE TIC YUVAIKEG TOUC OTEKOVTAL OTLC TTUAEC TOU MaAXTIOU Kal
xturouvral kot okoulouv. Tote o BaotAidac dtatalel va avoiéouv To VEPOPPAXTN TTOU 08NYEL OTN YWPA EKEIVWV TTOU EXOUV TNV
TIEPLOCOTEPI AVAYKN yLa VEPO. OTav TTLa 1) Y1) TOUG TILEL KAAQ TO VEPO KAl KOPEOTEL KAEIVETAL O VEPOQPPAXTNC Kot 0 BaotAlacg Sivel
dtarayn va avoi€el dAAOC yLa EKEIVOUC TOU EXOUV TTEPLOOCOTEPN AVAYKN arto VeEPO. AAAd E€pw emeldn to akouvoa ot Sivel dtatayn va
aVoi&eL 0 VEPOPPAXTNG OTAV EKTOC ATTO TO POPO MAPEL MOAAL ypiuata.’

Hpobddtou lotopiat, BiBAlo I (OdAela), 117: https://www.greek-language.gr/digitalResources/ancient greek/library/index.html?author id=153
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AN\eC onuelwoelg: Tu aAAage otn ouyxpovn emoxn

S 600
mmm Other renewables
550 | mmm Nudear
= Hydropoewer
500 | wmm Gas
= Oil www
450 ' Coal Internet
mmm Biomass
400

350
300 u}l o

Television ®nergy

250 Vacuum tube

ni ‘ Qluf
Electric
motor

Exajoules (E))

Commercial

100

50
0 .
ity 1850 1875 1900 1925 1950 1975 2000

Q 10000 rt.X. Q 476 u.X Q 1789 u.X. @ @
I

—
3 K. xpovia TpLv 6 3000 rt.X ‘Etoc1 o 1492 p.X. 6 onuepa




AN\eC onuelwoelg: Tu aAAage otn ouyxpovn emoxn

Learning curves: What does it mean for a technology to follow Wright’s Law?: What is Moore's Law? Exponential growth is at the heart of the rapid increase of computing capabilities:
https://ourworldindata.org/learning-curve https://ourworldindata.org/moores-law

The price of solar modules declined by 09.6% since 1976 Moore's Law: The number of transistors on microchips has doubled every two years OiLll'll.E)Ag?gld

Moorc's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two vears.

Price per Watt of solar photovoltaics (PV) modules (logarithmic axis) Ihis advancement is impartant for other aspects of technological progress in computing - such as processing speed or the price of computers
The prices are adjusted for inflation and presented in 2019 US-$. TranSiStOr COUnt
- 1676
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With each doubling of installed capacity the price
of solar modules dropped on average by 20.2%. 1,000,000,000
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AN\eC onuelwoelg: Tu aAAage otn ouyxpovn emoxn

What is Moore's Law? Exponential growth is at the heart of the rapid increase of computing capabilities: https://ourworldindata.org/moores-law

Compulalional capacily ol Lhe [aslesl supercompulers

The number of floating-point operations® carried out per second by the fastest supercomputer in any given year.
This is expressed in gigaFLOPS, equivalent to 107 floating-point operations per second.

Our World
in Data

1 billien
100 millien
10 million
1 million
100,000
10,000

1,000

2020 2022

1993 1995 2000 2005 2010 2015

Data source: TOP500 Supercomputer Database (2023)

QOurWorldInData.org/technological-change | CC BY

1. Floating-point aperation: A floating-point operation (FLOP) is a type of computer operation. One FLOP represents a single arithmetic operation
involving floating-point numbers, such as addition, subtraction, multiplication, or division.

Historical cost of computer memory and storage
This data is expressed in US dollars per terabyte (TB). It is not adjusted for inflation.

in Data
100 trillion $/TB
1 trillion $/TB
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100 million $/TB

1 million $/TB

10,000 $/TB
Memory
Flash
100 $/TB __— Solid state
Disk

] l | l ] J
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Data source: John C. McCallum (2022) OurWorldInData.org/technological-change | CC BY
Note: For each year, the time series shows the cheapest historical price recorded until that year.
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AMNEC onuewwoelg: Tt al\ae otn ouyxpovn €moxn
Breaking out of the Malthusian trap: How pandemics allow us to understand why our ancestors were stuck in poverty: https://ourworldindata.org/breaking-the-malthusian-trap

The history of living conditions in England [

GDP per capita, 1to 2018

This data is adjusted for inflation and for differences in the cost of living between countries.

QOurWorld
inData
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Data source: Maddison Project Database 2020 (Bolt and van Zanden, 2020)
Note: This data is expressed in international-$* at 2011 prices.

QurWorldInData.org/economic-growth | CC BY

1. International dollars: International dollars are a hypothetical currency that is used to make meaningful compariscns of monetary indicators of
living standards. Figures expressed in international dollars are adjusted for inflation within countries over time, and for differences in the cost of living
between countries. The goal of such adjustments is to provide a unit whose purchasing power is held fixed over time and across countries, such that
one international dollar can buy the same quantity and quality of goods and services no matter where or when it is spent. Read more in our article:
What are Purchasing Power Parity adjustments and why do we need them?
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