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Xpnon kaBapou vepou

Freshwater use by agegregated region, 1901

Global freshwater withdrawals for agricultural, industrial and domestic uses by aggregated regional groupings. OECD 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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Xpnon kaBapou vepoU/KATOLKO

Water withdrawals per capita, 1970

Total water withdrawals from agricultural, industrial and municipal purposes per capita, measured in cubic metres {(m®) per year.

@ Add country

Sweden 5015 m°
Greece 4804 m°
Mnyn:
https://ourworldindata.org
Hungary /grapher/water-
withdrawals-per-capita
Global freshwater
withdrawals
Benmark To vep6 mou
TaPVOUE yLa,
Uépeuon, apdeucon
Oom? 100 m® 200 m* 300 m* 400 m* 500 m* Blopnxavu({] xpr’lcn
Source: riculture Organization of the United Nations - AQUASTAT

OurWorldinData.org/water-use-stress « CC BY

» 1970 O

2015

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

—
3 K. XpovLa mpLy 6 3000 rt.X ‘Etog1 6 1492 p.X. 6 onuepa



https://ourworldindata.org/grapher/water-withdrawals-per-capita
https://ourworldindata.org/grapher/water-withdrawals-per-capita
https://ourworldindata.org/grapher/water-withdrawals-per-capita

[Mpocdokipo (wne kat mpooPacn og kaBapo vepo

access (%)

100

0
o

>

©

5]

Q 80

o °

@

e 0 @ @

§ °

o 60 °

@

2 ® .

o 50 -

o (€]

© @

¥el

40

©

Ak

=

P2 30 .

Q@
° @
years
10 20 30 40 50 60 70 80 90

2000
®

10000 rt.X.

Q

Life expectancy v

476 X

Mnyn:
https://www.gapminder.org/tools/

Q 1789 wX.

%

3 K. XpovLa mpLy

o)

3000 r.X

‘Etog1

1492 p.X. 6 onuepa


https://www.gapminder.org/tools/

[MpocdokLpo {wNG KAl Epya ATIOXETEVONC

access (%)

100

90

80

70

60

50

40

30

At least basic sanitation, urban »

20

10

years

2000
®

10

10000 rt.X.

20

30

Q

40 50
Life expectancy v

60

70

476 X

80 90

Mnyn:
https://www.gapminder.org/tools/

Q 1789 wX.

=

I
3 K. XpovLa mpLy

o)

3000 r.X

‘Etog 1

1492 p.X. 6 onuepa


https://www.gapminder.org/tools/

14 /4 14 14 14
[Mpoocdokipo (wnc KaL tpocBaon o€ KaBapo vepo
5100 o {. _-..._W P 5o
=S 90 | -~ 302 9
S 80 - L ‘ ED
g’ 70 o . o o - 25 é é
£ 0 : . 203
= - € iy
= 40 - @ Accesstodrinking water sources (%) - 15 D> %
8 30 ® Water footprint of domestic water consumption 10 < ©
% 20 = = Access to drinking water: Linear trent e, L - ;
8 0 | = = Water footprint: Linear trent g o —. o . .5
O -
< 0 28 - 0
40 50 60 70 80
Life expectancy (years)
Eanrvgi:ntis, 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
Q 10000 rt.X. Q 476 p.X Q 1789 p.X. @

3 K. XpovLa mpLy 6 3000 rt.X ‘Etog1 6 1492 p.X. 6 onuepa


https://doi.org/10.3390/land11091569

Xpnon kaBoapou vepou

Q

5% 1000
% 2
5
[=]
= 2100
EWE
=2
=
10
1
250
—T)
'E =
&2 200
e T
< a
5o, 150
=
= 100
50
0

oo.oo.oo..o_ln [ N ]
asic water requirement stanaa:

d

® Africa © Europe ® N. America ® S. America ® Australia ® Asia

.

-

® Africa ® Europe ® N, America ® S. America ® Australia ® Asia

10000 rt.X.

Q

476 X

MnyA:

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

Etnola katavaAwaon vepol Kat’ ATouo yla

OLKLOTIKEG Xproelg (Sladopeg xwpeg, data: 2005)
Baoikég avaykeg: 50lit/nuépa (18m?3 to xpovo)

Q

1789 pX.

3 K. XpovLa mpLy

o)

3000 r.X

‘Etog 1

6

1492 p.X.

o)

onuepa


https://doi.org/10.3390/land11091569

MNyeg

Zapyeving I.-O. kat N. Mapdong, ZuA\oyr VEPOU GE CUYKPOTNUATA & KATOLKIEG— OXESLACUOG VLA ULKPEG KALLAKEG,
KTIPIO 6/2021, 75-80, 2021.

Koutsoyiannis, D. Scale of water resources development and sustainability: Small is beautiful, large is great,
Hydrological Sciences Journal, 56 (4), 553-575, https://doi.org/10.1080/02626667.2011.579076, 2011.

Koutsoyiannis, D.; Andreadakis, A.; Mavrodimou, R.; Christofides, A.; Mamassis, N.; Efstratiadis, A.; Koukouvinos, A.;
Karavokiros, G.; Kozanis, S.; Mamais, D.; Noutsopoulos, C. (2008). EBvikd Mpoypappa Ataxeipiong kat Mpootaoiog
Twv Yoatikwv Moépwv [National Programme for Water Resources Management and Preservation].
https://doi.org/10.13140/RG.2.2.25384.62727.

lliopoulou, T.; Dimitriadis, P.; Siganou, A.; Markantonis, D.; Moraiti, K.; Nikolinakou, M.; Meletopoulos, |.T.;
Mamassis, N.; Koutsoyiannis, D.; Sargentis, G.-F. Modern Use of Traditional Rainwater Harvesting Practices: An
Assessment of Cisterns’ Water Supply Potential in West Mani, Greece. Heritage 2022, 5, 2944-2954.
https://doi.org/10.3390/heritage5040152.



https://doi.org/10.1080/02626667.2011.579076
https://doi.org/10.13140/RG.2.2.25384.62727
https://doi.org/10.3390/heritage5040152

MNyeg

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

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/l1and11091569

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. https://doi.org/10.3390/world3020020

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

Sargentis, G.-F.; Koutsoyiannis, D. The Function of Money in Water—-Energy—Food and Land Nexus. Land 2023, 12,
669. https://doi.org/10.3390/land12030669

Sargentis, G.-F. Issues of Prosperity: Stochastic Evaluation of Data Related to Environment, Infrastructures, Economy
and Society. Ph.D. Thesis, National Technical University of Athens, School of Civil Engineering, Athens, Greece, 2022.



https://doi.org/10.3390/world3020014
https://doi.org/10.3390/land11091569
https://doi.org/10.3390/world3020020
https://doi.org/10.3390/su13168935
https://doi.org/10.3390/land12030669

MNyeg

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.

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.

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.

Sargentis, G.-F.; Dimitriadis, P.; loannidis, R.; lliopoulou, T.; Frangedaki, E.; Koutsoyiannis, D. Optimal utilization of
water resources for local communities in mainland Greece (case study of Karyes, Peloponnese), Procedia
Manufacturing, Volume 44, 2020, Pages 253-260, ISSN 2351-9789, https://doi.org/10.1016/j.promfg.2020.02.229.

https://ourworldindata.org/.

https://www.gapminder.org/tools/.



https://doi.org/10.3390/su11092657
https://doi.org/10.3390/world2020011
https://doi.org/10.3390/land11091569
https://doi.org/10.1016/j.promfg.2020.02.229
https://ourworldindata.org/
https://www.gapminder.org/tools/

O pOAOC TNC EVEPYELOC
OTNV KOWWVLKN EVNUEpiLa

https://youtu.be/DvJauWPnixY



https://youtu.be/DvJauWPnixY

O NALOC KOl N KOTOVOLLN TNG EVEPYELAC

Mnyn: 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



https://doi.org/10.3390/su13168935

E€EALEN KOl EvEpPYELOKN KATAVOAWON

H Stadikaoia tng e€EALENC elvat Sltadikacia BEATIOTOMOINONG TNG KOATOVAAWGNC EVEPYELAG

—_ 1 E Quadrupedal
7, ] Chi

= | impanzee
g 1 Bipedal

2 R ) 5 Chimpanzee

N -+ JUnnjy ® o

9 Il e —_— Y

P~ =~ - - .

§, Waik i-’;g‘ S :::\ # '\ y A Human

é" 01? \\E::::::.a..-\

g i (@) o ==
= i
& | &

=]
ey

w

8 _
O

0.01 T T T T T T | C38 OO | T T T T T T 71
0 10 100
Body Mass (kg)

*  To Badnv oe 6pOLa otaon e€olkovolel evépyeLa

Michael D. Sockol, David A. Raichlen, Herman Pontzer. Chimpanzee locomotor energetics and
the origin of human bipedalism, Proceedings of the National Academy of Sciences Jul 2007,
104 (30) 12265-122609; https://doi.org/10.1073/pnas.0703267104.

O avBpwrvog eykEDaAog KATAVOAWVEL AlyOTEPN EVEPYELA ATIO
Twv {wwv
Boyer, D.M.; Harrington, A. R.; Scaling of bony canals for encephalic vessels in euarchontans: Implications for

the role of the vertebral artery and brain metabolism, Journal of Human Evolution, Volume 114, 2018, Pages 85-
101, ISSN 0047-2484, https://doi.org/10.1016/j.jhevol.2017.09.003.



https://doi.org/10.1073/pnas.0703267104
https://doi.org/10.1016/j.jhevol.2017.09.003

OEPUOKPAOCLOKEC OUVONKEC

Ecwrteptkn

Beppokpacia
~37°C “

500,000,000
50,000,000
5,000,000

° 500,000
50,000

5,000

500.—919

Emoyxn tou
XOoAKOU

Emoyxn tou odripou ’

® 10,000 1,000 100
Years before present
AgiKkTnG: OpUOKPACLAKEG GUVONKEG TTOU Urtopeil va Snutloupyroet
dwud 0 avBpwrmog
, Biopala (§0No) +
Duwtd ZUAGvOpaKac+O Mnyn: Sargentis, G.-F.; lliopoulou, T.; Dimitriadis, P.; Mamassis, N.; Koutsoyiannis,
BropdZa (§UAo) Snueio TAENC 2 i D. Stratification: An Entropic View of Society’s Structure. World 2021, 2, 153-174.
~300-600°C . . Quwua https://doi.org/10.3390/world2020011
1.7-0.2 eKkart. Xpovia KpapdTwy kKo Biopada (§0Mo) +
.7-0. . XP“pw ~900°C ZulavBpakag +0,
3000. rt.X. Znueio t§nG KpapdTwy
olénpouv ~1500°C
~1000. rt.X. [
HAektpikd 16§0 ~4.000 °C
Nupnviki éxpnén
~100 000 000° C
10000 rt.X. 476 p.X Q 1789 p.X.
I —
3 K. XpovLa TpLy 6 3000 rt.X ‘Etog1 o 1492 p.X. 6 onuepa


https://doi.org/10.3390/world2020011




Evepyelakol topot

Eénuépwon {wwv
Aloyo, B4t
~25 kWh/nuépa

Muikn 80vaun
2500 kcal, ~3 kWh/nuépa

Ouua Dwud o Awohwr evépyela  Ypaulikh evépyeta AloAK evépyeta AvBpaxag

Owtakr xpAon Blounxavikn xenon Metadopég ANECHO SNUNTPLOKWY  Avepdpulol Metadopég

Dwtiopog Kat(?ol(eun epyodeiwv MAoia pe mavid Avoywon vepol (oA arAéq xpriceLc) Atpomiota

Aypra {wa KoL oA wv, 516np6SpopoL

petaAAovpyia
10000 rt.X. 476 X Q

3 K. XpovLa mpLy 6 3000 rt.X ‘Etog1 6 1492 p.X. 6 onuepa




EvepyeLakol TtOpoL KOl EYKATECTNLEVN LOXUC

o — 500,000,000
Mnyec: EZS 50,000,000
Vaclav Smil, Conversion of Energy: People B. 4 ’ ’ X
and Animals, Editor(s): Cutler J. Cleveland, 2 v Steam turbine
) . v > 5,000,000
Encyclopedia of Energy, Elsevier, 2004, gJD [e)
P -
ages 697-705,ISBN ' = 1S 500,000
9780121764807, https://doi.org/10.1016 -
B0-12-176480-X/00094-2 . Q 50,000
e Steam engine
Astrid Kander, Paul Warde UNumber, Size o 5,000
and Energy Consumption of Draught a
P ~ Animals in European Agriculture, Working 2 500 Water wheel
Ahoyo “500 W ; = === paper, March 2009 o Human
BoSL:~300W —F c e ' o i | TECLLLLELLLEC LR Err i Yy r
10,000 1,000 100 10 1

Years before present
Agiktng: Méylotn eykateotnuévn Loxug o SLadopeg
LOTOPLKEG IEPLOSOUG

50-90 W

Mnyn: 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

~60 000 W, 80 Hp Cutnell & Johnson. Physics

Third Edition. New York:

AveOHUAOL-VEPOHUAOL ® Wiley, 1995.
~5000 W

Smil, V. World History and Energy. In Cleveland, Encyclopedia of Energy;
Cutler, J., Ed.; Elsevier: Amsterdam, The Netherlands, 2004

10000 T.X. O Q 476 X Q 178 ALX.

3 K. XpovLa TpLy 6 3000 rt.X ‘Etog1 6 1492 p.X. 6 onuepa



https://doi.org/10.3390/world2020011
https://doi.org/10.1016/B0-12-176480-X/00094-2
https://doi.org/10.1016/B0-12-176480-X/00094-2

H e€eAén tnc adpBoviac Twv EVEPYELAKWVY TTOPWV

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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Source: Fouquet and Pearson (2012) OurWorldInData.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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Evepyelakn katavalwon ta teAevutaia 200 xpovia

Global primary energy consumption by source
Primary energy is calculated based on the "substitution method' which takes account of the inefficiencies in fossil fuel production by converting
non-fossil energy into the energy inputs required if they had the same conversion losses as fossil fuels.

[ Alltogether v | O Relative

Coal

5,000 TWh
4,000 TWh

3,000 TWh
Traditional biomass

2,000 TWh

1,000 TWh
Mnyn: https://ourworldindata.org/grapher/global-

energy-substitution

Global energy consumption @

0TWh
1800 KatavaAlwon evépyelag
Source: n Data based on Vaclav Smil (2017) and BP Statistical Review of World Energy OurWorldInData.org/energy » CCBY
» 1500 O 2021
Q 10000 Tt.X. Q 476 WX Q 1789
E— —

3 gk. xpovia mpLv 6 3000 m.X ‘Etog 1 6 1492 pX. 6 onuepa


https://ourworldindata.org/grapher/global-energy-substitution
https://ourworldindata.org/grapher/global-energy-substitution

Texvoloyia Ko aélomoinon Twv MopwV

Q

1789 pX.

1492 p.X.

o)

onuepa



Texvoloyia Ko aélomoinon Twv MopwV

476 p.X Q 1789 puX. Q

6 1492 p.X. 6 onuepa

3 K. XpovLa mpLy



Texvoloyia Ko aélomoinon Twv MopwV

i W W o [ ¢ — - g - -
Q X. ; 1789 p.X. Q

3 K. XpovLa mpLy 1492 p.X. o onuepa




Mopaywyn-KATavaAwaon EVEPYELOC

g India\ CTa’,x -
< France \USA e
(@)
= \ 9-68 - Russia
= 10,000.00 So)e o ,-\
g AU ° &2 o! ) ) ‘. Saudi Arabia
2 °© 0 0, @&, I o
o ° 2% oR%ng S o % o ©
o ° o .oé. ®o_.0”
) ° .- °
> o ® 0%, - °
o © o 0% 8 el )
2  10.00 o . ® e
L 0] e
Antigua and Ba.rbud'e;
0.01 -~
0.01 10.00 10,000.00

Primary energy production (PJ)




Evepyelokn Locopporia

3
g China e | ® USA
E_ 25,000.0 Indlai GerTarly . .Agstralial .Russia
A % ® \ .\— Saudi [Arabia
c Japan .
o) "1 Indonesia
o
> 1) Iraq
S
£ 500

0.1

-50,000 -25,000 0 25,000 50,000

Balance of energy (PJ)




Evepyelokn Locopporia ava KATOLKO

Population (million people)

10,000.00

100.00

1.00

Paraguay

0.01

Tiirkiye ~ ¢
La

Belgium "
1

» - -
|~ Saudi Arabia
o‘ LI 9 o Australia
e ’_ybla @ United Arab Emirates
o © 94
A ©0man

China; India

[ Russia

@ Trinidad and Tobago

[ Norway
° Mali

-0.5 0.0

0.5 1.0
Energy balance per capita (TJ)

1.5




Energy consumption (PJ)

Evepyeloka aBpoiopoata

{ : ° Russia
Iran
25.000.0 Chinas - J o
o) . o.t | _
$audi
Arabia
50.0
0.1

-50,000 -25,000 0 25,000 50,000
Balance of energy (PJ)

Energy consumption (PJ)

300,000
250,000 BRICH BRICS
‘ +lran+Saudi
200,000 Ardbia
@ WEST
150,000
100,000
50,000 P EY
@ Africa
0
-50,000 -25,000 0 25,000

Balance of energy (PJ)




SokLpo {wNC

£PYELA KOL TIPOC

-

Ev

90

(1eak) Aouryoadxs a1

70

Mnyn:

Sargentis, G.F.; Lagaros, N.D.; Cascella, G.L.;
Koutsoyiannis, D. Threats in Water—Energy—Food—

Conflict. Land 2022, 11, 1569.
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Land Nexus by the 2022 Military and Economic
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TpodLua Kot Atmaopota

Mnyn: https://ourworldindata.org/grapher/world-population-with-and-without-fertilizer

World population with and without synthetic nitrogen fertilizers

in Data
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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Source: Erisman et al. (2008); Smil (2002); Stewart (2005) OurWorldInData.org/how-many-people-does-synthetic-fertilizer-feed/ - CC BY
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TpodLua Kot YpnoeLg yne_ 2

Has the world passed peak agricultural land? MnyA:

Agricultural land is the sum of cropland and pasture used for grazing livestock. https://ourworldindata.org/grapher/global-peak-agricultural-land

This is shown for three sources, which use different methods of estimation. While they disagree on how much land is
used for agriculture, and the exact date that it peaked, they do all agree that we have passed the peak.
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Source: Tayler & Rising (2021); Food and Agriculture Organization of the United Nations; Goldewijk et al. (2017)
OurWorldInData.org/land-use « CC BY
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MnyA:
. ) r h : Idindata. h lobal- k-agricul |-land
Has the world passed peak agricultural land? ttos://eunworldindata.org/grapher/global.pealagriculturatian

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 land is
used for agriculture, and the exact date that it peaked, they do all agree that we have passed the peak.
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OurWorldInData.org/land-use « CC BY
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TpodLua Kot YpnoeLs yne_3

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.

MnyA:
https://ourworldindata.org/grapher/total-agricultural-land-use-per-person
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Population, 10,000 BCE to 2021
World
7 billion Mnyn: https://ourworldindata.org/grapher/population
6 billion
5 billion
Asia
4 billion
3 billion
2 billion
Africa
1 billion — Europe
North America
— South America
0- i — = — A Oceania
10,000 BCE 6,000 BCE 4,000 BCE 2,000 BCE 0 2021
Source: HYDE (2017); Gapminder (2022); UN {2022) QurWorldInData.org/world-population-growth = CC BY

Note: Historical country data is shown based on today's geographical borders.
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