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Ti €ival TO KAINO;

* H yEOon KAIPIKA KATACOTAON O€ £VA NEYAAO XPOVIKO
o1doTnUA
* Ta dedopeva ocuoowpatwvovTtal oe 30eTiec N 10eTieg

* MeTewpoAoyIkéEG HETABANTES
* OQepuokpaaia
* Yypaaia
« ATpoo@aipikn TTieon
* Avelog
* Bpoxotrtwon



O KaIpog;

* H kKatdoTOaoNn TNG ATHOC@AIPAS 2> TPOTTOCPAIPA
« Kpuo ) ¢€oTn;
* =NPOgG N Uypog;
« Katalyida | ApeUog;
* 2UVVEQIAOUEVOG I OXI

* XpoVIKN KAIJOKO = wWPEG/NUEPES
 MTTOpOUME VO ICXUPICTOUME OTI N KAIPIKA METARBOAR €ival n

KAIMOTIKN) METORBOAN O€ MIKPOTEPEG XPOVIKEG (KOl XWPIKEG)
KAIMOKEG



XPOVIKEG KAIMOAKEG

3,500 BC

Earliest evidence
of writing;
Oldest wheeled
vehicle found

Bronze Age
(3200 - 1200 BC)

/

3

Recorded History |

3,500 BC - Present

T

Great
Pyramid

Of Giza
(2500 BC)

Ancient
Egyptian
Civilization
(3150 - 30 BC)

The lives of
Socrates (~470 - 399 BC)
Plato (~428 - 348 BC)
Aristotle (384 - 322 BC)
Alexander the Great
(356 - 323 BC)

KOTOYEYPOAMMEVN IOTOpPIA

Common Era (AD)
A

\T'

Middle Ages
(400 - 1500)

The beginning of writing around 3,500
BC marks the beginning of us knowing
anything about what went on in history.

A ‘
Buddha lived
around this time
(exact date
disputed)

The lives of

Cleopatra (69 - 31 BC)

Socrates was Plato’s teacher,
Plato was Aristotle’s teacher, and
Aristotle was Alexander the
Great’s tutor. Well done by them.

A

Cool that someone born in 55 BC who died in 35
AD (at the age of 90) would have witnessed the
rise and fall of Julius Caesar, the reign of
Augustus and founding of the Roman Empire,
Cleopatra’s whole reign and the fall of Egypt to
Rome, and the birth, life, and crucifixion of Jesus.

You can also see here that Cleopatra lived closer
to today than to the building of the pyramids.

Mnyn: https://waitbutwhy.com




XPOVIKEG KAIMOAKEG

EM@AVION CUYXPOVOU avOpwITTOoU

| Behaviorally Modern Humans |

60,000 BC - Present RECORDED

HISTORY

60,000 BC —

Cro-Magnon

Humans colonization of First humans migrate over the Bering land Humans First
migrate out of Europe (43,000 bridge into the Americas Cultivate Wheat
Afries tor - 45,000 BC) (the debate over when this first happened (9,000 BC)
The fireEtime ranges from 40,000 - 15,000 BC)
Humans discover
gossip
Last icg age glacial
Humans widely Oldest known cave paintings period ends
considered to have (40,000 BC) (13,000 - 10,000 BC)
complex language l
by this point :
Neanderthals call it a day
RO (40,000 BC)

Mnyn: https://waitbutwhy.com




XPOVIKEG KAIMOAKEG

EM@AvVION avOpwTtTOU

Behaviorally Modern Humans
A

9

200,000 BC
Oldest homo Humans realize it’s
sapiens fossil embarrassing to be
(195,000 BC) naked and start

wearing clothes
(170,000 BC)

Humans control fire (125,000 BC)
(some argue this happened
as early as 800,000 BC)

r

Last Ice Age Glacial Period
(110,000 - 10,000 BC)

MnvnA: https://waitbutwhy.com




XPOVIKEG KAIMOAKEG

O1aXWPEICHOG avBpwITTOU-TTIBRKOU

6 Ma (Ma = Million Years Ago)

| Human Divergence From Apes

6 Ma - Present

Anatomically Modern Humans

Stone Age (4 Ma - 3,500 BC) Origin of the Homo genus.

Hominini Tribe splits. One side
would lead to the Pan genus
(which turned into the
modern chimpanzee). The
other side led to the Homo
genus, which eventually
became humans. This is the
last time chimps and humans
had a living common ancestor.

This split 6 million years ago marked the beginning of a long series of
botches by our side of the Hominini tribe in the quest to become
human. 2.3 million years ago was the beginning of the official Homo
genus, which then led to another series of underwhelming missteps
before we finally got to Homo sapiens. You can see how long it took

to get from ape-like to human above. That's a lot of purple.

And as we saw on the previous timeline, even when we hit the lighter
pink color all the way on the right, we were hardly on top of things
yet. The bright pink Recorded History section is such a small part of

this it doesn’t even make up one pixel of width, so it’s gone.

Mnyn: https://waitbutwhy.com




XPOVIKEG KAIMOAKEG

OnAaoTIKa

| Mammals |

200 Ma - Present Human Divergence From Apes

- - - Dickish asteroid that First Cats evolve
First Mammals Fg;g?\'/lrds caused mass extinction Primates are immediately
( a) (66 Ma) standoffish
(34 Ma)

Mnyn: https://waitbutwhy.com




XPOVIKEG KAIMOAKEG

(wa

Animals

First
Animals

First Land

Plants
(475 Ma)

First Insects
(400 Ma)

First Fish
(500 Ma)

600 Ma - Present

First Reptiles
(300 Ma)

Mammals
AL

The reign of the dinosaurs

(231 Ma - 66 Ma)

The Supercontinent Pangaea forms (300 Ma) and
eventually breaks apart (200 Ma). Quoted as saying,

“l had a good run.”

Mnyn: https://waitbutwhy.com




XPOVIKEG KAIMOAKEG
gM@avion (wng

3,600 Ma = 3.6 Ga (Billion Years Ago)

The first life, simple
cells—called
prokaryotes

(3.6 Ga)

N

Photosynthesis begins;

oxygen first enters the

atmosphere as a waste

product of the process
(3.4 Ga)

(3.5 Ga)

Last time every
current being on
Earth today shared

a common ancestor

LIFE

3.6 Ga - Present

First Multi-
Cellular Life
(1 Ga)

Animals
AL

First Animals
(600 Ma)

First complex cells with a
nucleus—called eukaryotes.
Scientists believe this may
have been a miraculous
evolutionary freak event—a
Great Filter candidate
(2 Ga)

It amazes me how much of the last 3.6 billion years on
Earth were spent in the dark green. Do you understand
how boring the dark green zone is? It’s basically bacteria
in the ocean and that’s it. 5/6t of the time Earth has had
life on it, that life has been only microbes.

It’s hard to picture how a microbe evolved into a fish—the
answer is that 3 billion years is a lot of time to work with.

Mnyn: https://waitbutwhy.com




XPOVIKEC KAIMOKEG
NAIKia yng-nAiou

4.6 Ga

Hadean
Eon

Age of the

and |

4.6 Ga - Present

LIFE

Al

Ve

The “Late Heavy

Bombardment”—basically, the
Earth got hazed by asteroids

for 300 million years.

The Sun (yellow timeline)
forms from a giant cloud
of floating gas (4.6 Ga);
The Earth (blue timeline)
forms from excess debris
circling around the sun
(4.54 Ga)

According to the Giant
Impact Hypothesis, the
Moon formed when a
small planet smashed into
the Earth. The debris from
the Earth’s crust
eventually coalesced into
what is now the Moon.

Comments:

1) My first thought was, “Wow the Earth wasted no time
creating itself after the Sun was formed.” Then |
realized the difference between 4.6 Ga and 4.54 Ga is
60 million years. So if the sun finished itself up when
the T-Rex was ruling the Earth, the Earth would have
just formed now. Long time.

2) The Hadean Eon was a hectic time to be on Earth.
Asteroid explosions, volcanic eruptions, rivers of fire...
and now we just get to sit by a bubbling spring in a
meadow and listen to a bird chirping. Lucky!

3) Cool that there was this floating cloud of gas that
formed the sun and all the planets. That means that
my chin is made up of stuff from that cloud. As is the
laptop I’'m typing on. As are you. As is everything.

MnvnA: https://waitbutwhy.com




XPOVIKEG KAIMOAKEG
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Mnyn: https://el.wikipedia.org

200 Ma

|
Mammals |
200 Ma - Present Human Div;rg;u:e From Apes )’——L

2 : - Dickish asteroid that First Gatsavolve
First Mammals Fllrggfil/;'ds caused mass extinction | | Primates | | are immediately
( a) (66 Ma) standoffish
(34 Ma)
| Animals '
I 600 Ma - Present |
Mammals
600 Ma - A ~
- First Land First Reptil i i
First Plants T —— "(Ssooelcla)es The reign of the dinosaurs
Animals (475 Ma) (400 Ma) (231 Ma - 66 Ma)
- - The Supercontinent Pangaea forms (300 Ma) and
(FS"BSS K/‘ISah) eventually breaks apart (200 Ma). Quoted as saying,

“I' had a good run.”

Mnyn: https://waitbutwhy.com




[Mw¢ ATAV N YN TTPIV EKATOMHUPI
XPOVIQ;

https://dinosaurpictures.org/ancient-earth#0



https://dinosaurpictures.org/ancient-earth#0

2UVIOTWOEG KAINATIKOU OUCTAMOTOG

* ATuOOQaIpa
* YOpOO®paipa
« Kpudopaipa
« \IBOOQaIpa

* Bioopaipa

Mnyn: https://en.wikipedia.org
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arrayég om Bfon v edagikav palav,
OTNV TONOYPAPIa, 6TOV IIPOGAVATOAONS TRV
0POGEIPAV KA1 TOU YEQYPAPIKOU MAGTOUG

Mnyn: Agkkoag (2000). UOLKEG KoL TEXVOAOYLKEG Kataotpodec. Ekdoon: Topéag Auvapiknc, Tektovikng & Epappoopévng
FewAoylag — Tunua FewAoyiog kat FewmneptBairlovroc // EBviko katl Kamodiotplako MNavemniotpuo ABnvwv.




Evepyelako 1Icoluyio

 Baoikn TTnyn evépyelag =2 nAiog
 TUAMA TNG NAIOKNAG EVEPYEIONG AVTAVAKAATAI OTO dI1ACTNHO

* Evepyelakod 100fUyI0
e QETIKO =2 avePaivel n yéon Bepuokpaaia
o ApvNnTIKO 2> TTEQPTEI N EON Bepuokpaaia

* H Trep100dTEPN EVEPYEIQ PTAVEI OTOV ICHUEPIVO
* Metagpopd BepudTNTAC TTPOC TIC TTOAIKEC (WVEC



TR
DUOLKEG KaL TEXVONOYLKEG ¢

kataotpodEg. Ekdoon:,
Top€ag AUVAULKAG,
TekTOVIKNC &

Mnyn: A€kkog (20003

\\.

Tunua FewAoyiog Kot
FewmneplBariovroc //
EOvikO kat Kamodlotplako
MNavemotriuio ABnvwv.

~

Edappoopévne Nrewloyiag — |-

-
~

KukAo@opia avEUWYV

~

MnyR: https://en.wikipedia.org




OaAdooia KUKAo@opia

Mnyn: Aéxkkag (2000).
DUOLKEG KoL TEXVOAOYLKEG
kKataotpodec. Ekdoon:
Top€ag AUVAULKAG,
TekTOVIKNC &
Edappoopévneg Nrewloylag —
Tunua FewAoyiog Kot
FewrneptPailovtoc //
EOvikO kat Kamodlotplako
MNavemotriuio ABnvwv.
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MeTagopa

« KaTakpnuvioparta

* ETTIPAVEIOK ATTOPPON

* Pon o€ udaTtopeuaTa

« AINBNoN

* EKQOPTION UTTOYEIOU VEPOU
* MNnyeg



* ATT0ON
« ATTO0N
« ATTO0N
o ATTO0ON

e ATTOON

KEUO
KEuon
KEUoN
KEUO

KEUOoN

AtroBnkeuon

vePOU oTn BaAacoa

VEPOU OTNV aTHOOPaAIpa
VEPOU O€ TTAYyOUC Kal XIovId
YAUKOU vepoU

UTTOYEIOU VEPOU



MeTaoAn

« E€aTHION

* Ecatuicodiatvon

« ECaxvwon

* 2UNTTUKVWON

* ATTOppor atrd AIWCIPYO TOU XIOVIOU



BioXNMIKOC KUKAOG

Atmosphere
(800)

Photosynthesi

Net terrestrial
uptake
3

¥ s

ospheri

Carbon Net

‘Annual Increase

Microbial

licrobi Phytoplankton
respiration and photosynthesus
Soil carbon decomposition

Net ocean
uptake
2

Fossil pool

|
x

Numbers in parentheses
refer to stored carbon
pools. Red indicates
carbon front human
einissiois.

Surface ocean

I
Resplratlon
and
decomposmon

Deep ocean
(37,000)

(10,000) Reactive sediments

(6000)

MnyR: https://en.wikipedia.org




ATHOO@AIPIKEC CWVEG

Altitude (m) Pressure (mb)
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Thermosphere

Mesopause

Mesosphere

Stratopause

Stratosphere

Ozone layer

Tropopause

Troposphere

0 ' 1 Y T
-100 -80 -60 -40 -20 0 20

Mnyn: https://www. weatheronline.co.uk Temperature (° C)




MpakKTIKG

« Katwrtepn atyoo@aipa =2 99.99% tnc arpoo@aipikng yadag
« AtroteAgital atro 0-4% atrd udpaTuouC (KaTta OyKOo)

« Tpomrooaipa =2 ~75-80% TnC arpoo@aipikng palacg

* YOPOAOYIKOC KUKAOC = TPOTTOO@AIpa



XnUIKN ouvOeon

* KatwTtepn atgooc@aipa (KaTd Oyko)

* AlWTO 75.51%
« O¢uyovo 23.15%
* Apyo 1.28%

* N\oITTd 0.06%



Yypaoia atTuooc@aipac
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KaTnyopiec KATOKPNUVIOHATWYV

OPOYPAPIKO PAIVOUEVO METWTTO avoOIKN METOPOPA




Mnyn: https://www.britannica.com




Opoypa®IKO pAIVOUEVO

condensing water vapour

moist, rising air

MnyR: https://www.britannica.com




MnynA: https://bbc.co.uk

AvoOIKN HETAPOPA

Sun heats the Warm air rises, cools
land and the and condenses,
air above forming clouds

Kain can
then occur




KAIHOTOAOYIKEG CWVEG
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MnynA: https://en.wikipedia.org [es —




« Tpomikd ddooc

* Mouowveg

« 2aBava

Mnyn: https://en.wikipedia.org
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KAipa gprjuou

I BWh BWk BSh BSk

Mnyn: https://en.wikipedia.org




EUKpaTo KAIpO

* Meooyeiako
« Qkeavio

* YTTOTPOTTIKO =~

Mnyn: https://en.wikipedia.org




HITEIPWTIKO KAINO

- _

Il Dsa I Dsc Dwa B Dwb I Dwc I Dwd Dfa Dfb I Dfc I Dfd
I Dsb I Dsd

Mnyn: https://en.wikipedia.org




Mnyn: https://en.wikipedia.org

[TOAIKO KAl

—

ET NN EF
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f

MnyR: https://en.wikipedia.org

Arid, desert, hot (BWh)

Arid, desert, cold (BWk)

Arid, steppe, hot (BSh)

Arid, steppe, cold (BSk)

Temperate, dry summer, hot summer (Csa)
Temperate, dry summer, warm summer (Csb)
Temperate, dry summer, cold summer (Csc)
Temperate, no dry season, hot summer (Cfa)
Temperate, no dry season, warm summer (Cfb)
Temperate, no dry season, cold summer (Cfc)
Cold, dry summer, hot summer (Dsa)

Cold, dry summer, warm summer (Dsb)

Cold, dry summer, cold summer (Dsc)

Cold, no dry season, hot summer (Dfa)

Cold, no dry season, warm summer (Dfb)
Cold, no dry season, cold summer (Dfc)

Polar, tundra (ET)

Polar, frost (EF)



KAINOTIKEG METARBOAEC

« Xwpog
e ['ewypa@iKo TTAATOC
* YYOUETPO
* AvayAu@o

« EvbOoyeveig
« KEvTpa uPnANG Kal XapnAng Trieong
« KukAo@opia avEuwyV

« ESwTEPIKA AITIO
« HAIakr akTivoBoAia
« Aépla TOU BepuoknTTiou
* AepoAupuarta
* 2XE0N VEPOU-£DAPOUC Kal XPNOEIG YNG



EvOoyeveic HETABOAEC

* North Atlantic Oscillation

* E|l Nino—Southern Oscillation

» Pacific decadal oscillation
 Atlantic Multidecadal Oscillation
 Madden—Julian oscillation



MnyR: https://www.climate.gov

daivopevo El Nino

\_\ :
~r

December 1988

El'Nino

December 1997

Difference from average temperature (°F)

-9 0 9



daivopevo El Nino

* [lep10dIKOTNTA OEPUNG KAl tpugpr'p; (paong otn Beppokpacia TOU
OUTIKOU Eipnvikou wkKeavou - 3-7 Xpovia
* El Nino
« O1 avepol otnv TPOTTIKA {wvn Tou Eipnvikou gival TTio aoc0eveic

* O1 Balaooieg Bepuokpaaieg OTNV KEVTPIKI KAl AVATOAIKA TPOTTIKH {wvn TOU
Eipnvikou €ivai 1110 Bepuéc atrd 0TI ouvrBwg

* O1 BpoxoTTTWOEIG Eival MIKPOTEPEG OTNV TTEPIOXN TNG lvdovnaiag Kal
MEYAAUTEPEC OTNV KEVTPIKN KAl AVATOAIKN TpomKr]rkwvr] ToU Elpnvikou

* H avodikn Kivnan Tou agpa augaveTal OTNV KEVTPIKI KAl AVATOAIKI TPOTTIKH
dwvn Tou E1pNVIKOU KaIl JEIWVETAI N ATHOOPAIPIKA TTIEDN

* H KaBodIKN Kivnon Tou agpa aucdvel TNV TTieon otnv 1repioxn tng lvdovnaiag

 La Nina
* H avTiBeTn Kivhon



2uvnOnc¢ KatadoTaon

Neutral conditions

Pacific Walker
Circulation

Mnyn: https://www.climate.gov

180°
longitude

NO

AA Climate.gov



Mnyn: https://www.climate.gov

El Nino

El Nino conditions

180°
longitude

NOAA Climate.gov



MnyR: https://www.climate.gov

low pressure

extended
Pacific Jet Stream,

amplified storm
track

Y,




Mnyn: https://www.climate.gov

La Nina

La Nina conditions

180°
longitude

NOAA Climate.gov



WINTER LA NINA PATTERN

o T variable
Polar Jet Stream

blocking
high pressure

MnyR: https://www.climate.gov




MeTORBOAEG

40

La-Nina
20 1
0 i
—20
—-40 EI-Nifno
1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Mnyn: https://en.wikipedia.org




HAI10KR akKTIVOBOAia

* HuEpa — vuyxra

* 'ETOC = €TTOXEC

* 11€1NC TTEPIODIKN Kivnon Tou NAIoU
« KukAol Milankovitch



Etroxiakn peTaBoAN

Beppokpaoieg

Mnyn: https://en.wikipedia.org




2004-01

Mnyn: https://en.wikipedia.org

Etroxiakn HETOBOAN

TTOYETOG




Etroxiakn HETOBOAN

BpoxotrTwon

Mnyn: https://en.wikipedia.org




MnyR: https://en.wikipedia.org

HAI0KEC KNAIOEG



HAI0KEC KNAIOEG

400 Years of Sunspot Observations

1600 1650 1700 1750 1800 1850 1900

Mnyn: https://en.wikipedia.org
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KukAol Milankovitch

* EKKEVTPOTNTA
* METATOTTION TOU ACOVA TNG YNG
e MeTamTTOLOON



Mnyn: https://en.wikipedia.org

EKKEVTPOTNTO

2020-04-14 00:00 Orbital eccentricity




MeTOTOTTION TOU AoV

X8

Earth: 23° Uranus: 97° Venus: 177°

&

Mnyn: https://en.wikipedia.org
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MeTaTTTWON




AaBouavcx KOl TTPOBAEWEIG
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Mnyn: https://en.wikipedia.org
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Qaivépevo Tou BeppoknTTiov

The Greenhouse Effect

Some sunlight that hits Earth
is reflected back into space,
while the rest becomes heat

Greenhouse gases
t heat from

escaping into space,

warming the planet

Mnyn: https://en.wikipedia.org




A£pla TOUu BEpuOKNTTIOU

* Nepo

* AI0&gidIo Tou avBpaka
* MeBavio

* Olov

10-50000 ppm 36-72%

~400 ppm 9-26%
~1.8 ppm 4-9%
2-8 ppm 3-7%



Atroppopnon

|#—— water vapor window ——

Mnyn: https://en.wikipedia.org
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AgpoAUpaTta

* Alwpoupeva cwHaTidIa
* 2TEPEQ
« Aépia
* ZUMBAAAOUYV giTE OTNV YUEN €iTE OTN BEPUAvVON TG YNG
* Quoika
* OuixXAn
* 2KOVN
* AvOpwTroyevi
« Katrvog
* PutravTeg



Mnyn: https://en.wikipedia.org

2XE0N VEPOU £0A(POUG

Data source: Satellite sea level observations. il 3 4

Credit: NASA's Goddard Space Flight Center
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2UMBOAN OTO (PAIVOUEVO TOU
BepuoknTTiou

(Carbon dioxide
Methane
Nitrous oxide
Halogenated gases
Nitrogen oxides
_ Other gases
( Sulphur dioxide
Organic carbon
Ammonia
_ Black carbon
Land-use changes
Aviation contrails

Greenhouse gases
A

Aerosols
A

Contributionin°C -1 -05 0 05 1 15

Mnyn: https://en.wikipedia.org




KAIJOTIKA HOVTEAX

CMIP6 annual global average temperature (1850-2100)

20 msm SSP5-8.5
memm SSP2-4.5
19 SSP1-2.6

mmmm historical

global average near-surface air temperature (°C)

1850 1900 1950 2000 2050 2100

time

MnyR: https://climate.copernicus.eu




[MaAaiokAIpaToAoyia

* [ayol
* Avaloyia 106ToTTwV o&uyovou 8180
« AfvTpa
* AaKTUAIOI
» PepTéC UAEC
o ATTOAIBwpaTa (WwV 1 PUTWYV
« ZKAnpoxpovoAoyia
* KopdAia



Million-dollar guestion(s)

* [1010¢ €ival 0 OPICPOG TNG KAIJATIKAG AAAQYNG;
* YTTApXel KAIMATIKA aAAayD;

* Av UTTApxel €ival avlpwITToyEVAG;

 [1000 emiKivouvn €ival n KAIPATIKA aAAayn;

* O dIGAoYOG YyiveTal PE ETTIOTNHUOVIKOUG OPOUG;



YTrapxel €Tionuog opiopog;

* YITAPXEI IO OXETIKI AOAPEIO OTOV OPICHO ATTO OAOUG
 [1oAITIKA nyeaia
« Aloiknon
» ExmTaidsuon
* Anuoaoiog dIGAOYOC
« MME
« EToTnuovIKn KoivoTnTa



YTrapxel €Tionuog opiopog;

Climate change refers to a change in the state of the climate that can be identified (e.g., by using statistical tests)
by changes in the mean and/or the variability of its properties, and that persists for an extended period, typically
chades or longer. Climate change may be due to natural internal processes or external forcings such as
modulations of the solar cycles, volcanic eruptions and persistent anthropogenic changes in the composition of
the atmosphere or in land use. Note that the Framework Convention on Climate Change (UNFCCC), in its
Article 1, defines climate change as: ‘a change c;f climate which is attributed directly or indirectly to human
activity that alters the composition of the global atmosphere and which is in addition to natural climate
variability observed over comparable time periods’. The UNFCCC thus makes a distinction between climate
change attributable to human activities altering the atmospheric composition, and climate variability
attributable to natural causes.

Mnyn: Koutsoyiannis, D. (2021). Rethinking Climate, Climate Change, and Their Relationship with Water. Water, 13, 849.

Q70

Mnyn: Intergovernmental Panel on Climate Change (IPCC). Climate Change 2013: The Physical Science Basis;
Contribution of Working Group | to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change;
Stocker, T.F., Qin, G.-K., Plattner, D., Tignor, S.K., Allen, M., Boschung, J., Nauels, A., Xia, Y., Bex, V., Midgley, P.M., Eds.;
Cambridge University Press: Cambridge, UK; New York, NY, USA, 2013.




KoAAdegl TTavTou!

» Yrroupyeio lNepiBaAAovrog Eveépyelag Kal KAINATIKAG
AAAayng

* EAANVIKO uTTOUpPYEiO (TTPWNV)

* ATuoocpaipa Evépyeia kai KAipatikiy AAAayn

« KareuBbuvon otmoudwyv oto TuApa Mnxavikwy lepiBaAlovtog Tou AlO



Ac OWOOUNE Evav OPICUO

* H yéon avodocg Tn¢ BEpUoKpPaTiag TNC ynG Adyw Twv
AVOPWTTOYEVWY EKTTOUTTWY CO, JETA TN BIOPNXAVIKNA
gTrGVdO-TGO-n Temperature change in the last 50 years

2011-2021 average vs 1956-1976 baseline

-1.0 -05 -0.2 +0.2 +0.5 +1.0 +2.0 +4.0 °C

-18 -09 -04 +04 +09 +1.8 +3.6 +/7.2°F

Mnyn: https://en.wikipedia.org




Biounxavikn eravaotaon

Mnyn: https://en.wikipedia.org

CO; fraction in dry air (umol/mol)

Monthly mean CO, concentration
Mauna Loa 1958 - 2021
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Data : Dr. Pieter Tans, NOAAESHAL (https:igml.noaa.gov/coggirands’) and
Dr. Ralph Keeling, Seripps Institutien of Oceancgraphy (hitps:serippeco2 uesd.edu). Accessed 2021-12-16
hitps:w.wikildZWn
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2UVIOTOMEVEC

* AKpaio yeyovog
* [1eplodIKOTNTO

* [ pAuMIKA TGON
* Eppovn
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[[paUMIKN TOON
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Temperature Anomaly (deg. C)

Eppovn
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Mnyn: https://biodilloversity.wordpress.com




Eppovn
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2TACIMOTNTO

* T OTATIOTIKA XOPOKTNPICTIKA TTOPOAMEVOUV OTABEPA O€
OAEG TIG XPOVIKEG KAIMOAKEG
 M€oog 6pog
« Alakupavon
e 2UVOIOKUMOVON

Time-Dependent Mean Time-Dependent Variance Time-Dependent Covariance

Image A

Image B Image C Image D

Mon-5tationary series MNon-5tationary series Mon-Stationary series

Mnyn: https://towardsdatascience.com
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Mnyn: https://earth.org




Mnyn: https://earth.org

CO, ppm
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Mnyn: https://earth.org

CO, ppm
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CO, ppm
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Mnyn: https://earth.org




OeppoOKpPATIa TNG YNG
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Atmospheric CO2 (ppm)
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MnvnA: Rex, J.F. (2018). An updated review about carbon dioxide
and climate change. Environmental Earth Sciences (2018) 77:262
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To mreipaupa COVID-19
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Mnyn: IEA, Annual change in global energy-related CO2 emissions, 1900-2020, IEA, Paris https://www.iea.org/data-
and-statistics/charts/annual-change-in-global-energy-related-co2-emissions-1900-2020




To treipapa COVID-19
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T1 €lval n TTOYKOOMIO OgpuoKpaoia;

* YTTAPXEI TTOAU JeYAAn OUCKOAIQ OTOV OPIOHO TNG TTAYKOOMIAC
OepuoKpaaiag

* 2paAuaTa HETPNONG
e XpNOIUOTTOIOUME TO id10 OIKTUO PETPNOEWV;
« XpNOIJOTTOIOUME Ta idIO Opyava;



H kOoTO €EKave TO ayo | To afyo Tnv
KOTA;

0.4 0.009
— AT
0.3 =—#=Aln[CO;] 0.008
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5 0 0.005 ,LD_.-
£
P. =
0.1 0.004
0.2 0.003
0.3 0.002
0.4 0.001
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Mnyn: Koutsoyiannis, D., Koutsoyiannis and Kundzewicz, Z.W. (2020). Atmospheric Temperature and CO2: Hen-Or-Egg Causality? Sci, 2, 83.




YTrapXel KAINATIKH aAAayR;

* To KAipa aAAadle, aAAadlel kal Ba aAAalel o€ OAEC TIC KAIMOKEG Kal
OTO XWPEO KOl OTO XPOVO

* [1aTi opileTal KATTOIO ONUEIO KAMTTNG TO OTTOIO TTPETTEI VA
EVEPYOTTOINOEI TNV AvOpwWTTOTNTA VA TTAPEI METPA;



["'eyovoTa Dansgaard-Oeschger
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Mnyn: Mogensen, |. (2009). Dansgaard-Oeschger Cycles. Encyclopedia of Paleoclimatology
and Ancient Environments, Encyclopedia of Earth Sciences Series, Part 4, 229-233




Avo00¢ oTaOung 6aAaocoag

——Hagq, B.U., Al Qahtan, A.M. (2005). Phanerozoic cycles of sea level change on the Arabian Platform. Geoarabia, 10(2)
——Hagq, B.U., Hardenbol, J., Vail, P.R . (1987). Chronology of Fluctuating Sea Levels Since the Triassic. Science, 235(4793), 1156 1167.
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AIWCIYO TTAYWYV

MnynA: https://www.eumetsat.int
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AIWCIYO TTAYWYV

MnynA: https://www.eumetsat.int
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AIWCIYO TTAYWYV

APKTIKN
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Nnyn:
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AIWCIYO TTAYWYV

AVTQPKTIKN

Sea Ice Area over the Antarctic (OSI SAF)
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MnyR: https://www.eumetsat.int
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AIWCINO TTAYWYV
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MnyR: https://www.eumetsat.int




AKpaia yeyovoTta

Karaysypauuéva yeyovora

B Impact
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MnyR: https://ourworldindata.org




AKpaia yeyovoTta
Oavaroi

B Extreme temperature
W Wildfire
Storms
M Landslides
W Mass movement (dry)
M Volcanic activity
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M Flood
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Mnyn: https://ourworldindata.org




AKpaia yeyovoTta

BPOXOTTTWOEIC

3 nnnnn /\
IR
B R T

Mnyn: https://ourworldindata.org
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Mnyn: https://ourworldindata.org




MNATTWCE EXEI VO KAVEI ME TIC
QVIOOTNTEG;

Bavaror ava 100000 karoikou¢
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Mnyn: https://ourworldindata.org




Bpoxotmrtwon

MrroAovia, Italia
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Mnyn: Koutsoyiannis, D. (2021). Rethinking Climate, Climate Change, and Their Relationship with Water. Water, 13, 849.




MnyR: https://en.wikipedia.org

Minimum water depth (m)
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MNMnyn: Koutsoyiannis, D. (2013). Hydrology and change.
Hydrological Sciences Journal, 58 (6), 1177-1197.




Eival avlpwItroyevng;

* Agv UTTOPOUUE VA ATTAVTNOOUME EUKOAQ

* YTTGp)ouVv TTOAU Aiya dedopucva yia va ByaAoupe eUKOAQ
OUUTTEPOO A

* Ta KAIMATIKA JOVTEAD £XOUV TTOAU HEYAAEC aBERAIOTNTEC



Eival avlpwItroyevng;

‘Evag €upio opgavaég TTOU YEVVIETAI TO TTPWI HiOG NUEPACS KA
mebaivel To i%pa U Biwvel

¢ 2NMavTIK Avodo TNG BEpUOKPOATIac NEXPI TO HECNMEPI

¢ 2NMAVTIKA TITWON TNG BEPUOKPATiac atrod To JeONUEPI MEXPI TO BAvaTO TOu

‘Evag £€uP10G opyavioHOG TTOU YEVVIETAI dpXEG louviou Kal TTEBaiVEI
META ATTO £VA £TOG BIWVEI
* 2NMavTiky Avodo TNG NEONC NUEPNOIAC BepuoKkpaaiac hEXPI ToV AUYOUOTO
. IZF]}JG\(TIKF'] TTITWON TNG MEONG NUEPNOIAC BEPUOKPATIAC ATTO TO 2ETTTEUPPIO PEXPI TOV
avoudplo
* 2nMavTik dvodoc TNC pEonS NuepoIag Beppokpaaiac atrd 1o PeRpoudplo YEXPI TOV
Bdavarod Tou
« AvTIAQUBAVETAI TNV TTEPIODIKOTNTA TNG NUEPOC

21N BroAoyIKK KAipaKa Tou o avBpwTrog avTiIAauBaveral OTI auTd eival
TTEPIOOIKA PAIVOUEVA



loTOopIKR avadpoun

* Avapopec oe eyypaga tng CIA oTnVv WUXPOTTOAEUIKN TTEPIOOO

* Ouihia oto Hvwpuéva ‘EBvn (HE) atrd 10 Xévpl Kiolvykep 10 1974
(UTTOUPYOC ecwTEPIKWY, HIA)

 [Taykoopioc MetewpoAoyikoc Opyaviouog (FNMMO) -
Environmental Pollution and Other Environmental Questions—
Implications of Possible Climatic changes

« Anuioupyia IPCC (Intergovernmental Panel on Climate Change)
10 1988 amo HE kal [TMO - e1n01eC EKBETEIC

Mnyn: Koutsoyiannis, D. (2021). Rethinking Climate, Climate Change, and Their Relationship with Water. Water, 13, 849.




Climategate

* NocuBpioc 2009 - kuPBepvoeTiBeon oto oEpPep TS Movadacg
KAIpaTiknG ‘Epeuvac Tou TTavemmioTiiou TNG AVaToAIKN G AyyAiag

* AKoAouBei N ouvodoc Tnc Kotreyxayng yia TNV KAIJATIKA aAAayn
(7/12/2009)

« AOOnKav oT1n dNUOCIOTNTA PNVUPATA ETTIOTAMOVWY TTOU
TTpooTTabouoayv va atToKpuUpouv OeDONEVA TA OTTOIa O€
guvnNyopouaoayVv OTO KEVTPIKO a@nynua TTEPi KAIMATIKAC aAAAYNC



ABeRaIOTNTA KAIMOATIKWY MOVTEAWV

* ApXIKN ouvOnKn
° GOZS
* ApIOuNTIKO pOVTEAO
* a=a,,+12-0.3exp(0.250q, ,)

a (mg/L/min)

A

f

Xpovog (min)



[Mooo emikivduvn givai;

» AIEVEPYEITAI EVAC PUXPAIUOC OIAAOYOC UE ETTIOTNUOVIKOUC
oJole]l]e

 Eival TTAéov 1600 €TTEiyOV TO {ATAUA TTOU OPOWC NETOVOUAOTNKE
o€ KAIJOATIKA KpionN;

* MATTWC TEAIKA €ival £vVOC TTOMITIKOG Kal OXI ETTIOTAUOVIKOC N
TEXVIKOC OPOG;



[Mooo emikKivduvn €ivai;

» AIEVEPYEITAI EVAC PUXPAIUOC OIAAOYOC UE ETTIOTNUOVIKOUC
oJole]l]e

 Eival TTAéov 1600 €TTEiyOV TO {ATAUA TTOU OPOWC NETOVOUAOTNKE
o€ KAIJOATIKA KpionN;

. I\/Imng TEAIKQ €ival Evag TTOAITIKOG Kal OXI ETTIOTNMOVIKOC r]
TEXVIKOC OPOG; -




« KAIHOTIKA» NNXOVIKA

* 2TNV ATHOOCQAIPa

o Yekaouog pe Beiwdn agpoAuuara

e AUCNON avakAQOTIKOTNTOC OTA CUVVEQPQ
* 21N yn

* AOTTIPEC OTEYEC

« QuTOoKAAUYWN

e 2710 OS1GO0TNMO
« KartotrTpa



« KAIHOTIKA» NNXOVIKA



YTTNPXE TTAVTA O KivOUVOG;

TPOLBAEWEIC

= TIME

Another Ice Age?

Monday, June 24, 1974

In Afriea, drought continues for the sixth consecutive year, adding terribly to

the toll of famine victims. During 1972 record rains in parts of the U.S., Email = Print
Pakistan and Japan caused some of the worst flooding in centuries. In + Share Reprints
Canada's wheat belt, a particularly chilly and rainy spring has delayed

planting and may well bring a disappointingly small harvest. Rainy Britain, on W Follow @ TIME
the other hand, has suffered from uncharacteristic dry spells the past few

springs. A series of unusually cold winters has gripped the American Far

West, while New England and northern Europe have recently experienced the mildest winters within anyone's
recollection.

As they review the bizarre and unpredictable weather pattern of the past several years, a growing number of
scientists are beginning to suspect that many seemingly contradictory meteorological fluctuations are actually part
of a global climatic upheaval. However widely the weather varies from place to place and time to time, when
meteorologists take an average of temperatures around the globe they find that the atmosphere has been growing
gradually cooler for the past three decades. The trend shows no indication of reversing. Climatological Cassandras
are becoming increasingly apprehensive, for the weather aberrations they are studying may be the harbinger of
another ice age.

Mnyn: https://content.time.com/time/subscriber/article/0,33009,944914,00.html




YTTNPXE TTAVTA O KivOUVOG;

mAnuuupa 6/11/1961

«va kaAipynBeil kat S1adoBel did ¢ mporayadvoac Tou YiBupou
EIC TOV AoV n ¢nun ot Tac mAnuuupac rmposkaieoay
ueteapoloyikal ustafolal kat peuuara, rooeABovoar &
arorouwyv UeTaBoAwV ¢ BEpLIOKOAoIac OUVETIEIA TINC YEVIKIG
dlaTapdEewc TNC aTUooPalpac aro Tac aroUIKAc EKONEELC TNG
20PieTirniC EVeoewe»

SupBouAto MeAetwv, Yroupyeto Mpoedplac

Mnyn: Awapdartog, 2. (1977). Ano tov epdUALo otn xouvta. Ekdooelg Mamalnon.

Mnyn: BAaxaBwwAog, ©. (2011). MeBobdoloyia npocdloplopol EVAAWTWY TIEPLOXWV OE TANUUUPEC oUWV LE TNV odnyla
2007/60. AutAwpatikn epyooia pe ertBAEnovta to N. Mapadaon, 2xoAn MoAtikwyv Mnxovikwy, EMM.




Ev TEAEI;

* To KAipa aAAadle, aAAalel Kal Ba aAAadel
* AIOKUMQAVOEIC Ol OTTOIEG OEV Eival «TUXAIES
« Eppovn (duvapuikry Hurst-Kolmogorov)
* O1 6poI1 KAINATIKA aAAQYN KAl KAIMOATIKR KPioN €ival TTEPICOOTEPO
TTOAITIKOI TTAPA ETTICTNMOVIKOI OpOI
* AVTOVOKAOUV TOUG AVTAYWVIOHOUG YIO TO EVEPYEIOKO MEIYHA
« OpPUKTOI TTOPOI VS. TTPACIVN EVEPYEID
 [TupnVvikn eveEpyelq;
* H mrepiBaAAovTiK uTTORABMION, N EAAEIYN TTOPWV, N PTWXEIA KA

Ol AVIOOTNTEG €ival TTOAU onUaAvTIKOTEPO (KOl Apecal) nTAMATA
OTTO TA ATTOTEAECHATA TNG «KAIMATIKAG AAAAYARS»



