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KAtpatikry AAayn Q AVAKOTAOKEUH TIPONYOUEVWY KALLETWY

@ AVOKATOOKEUH TIPONYOUUEVWY KALUATWY SEALEVELRISE

i
It
(50 peyaheg noeis oe

Hotspots




Avodog otabung tng 6dAacoag Q AVaKATAOKEUN TIPONYOUUEVWY KALLATWV

@ AVaKATOOKEUN TIPONYOUUEVWY KALLATWV @ AVaKATAOKEUN TIPONYOUUEVWY KALLATWV
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AvaKaTaoKeUT) TPONYOUUEVWY KALLATWY MoAatokApatoloyia
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@ AVaKATOOKEUN TIPONYOUUEVWY KALLATWV

@ To KAlpa LECQ OTO YEWAOYLKO XpOVO To KAlpa HECQ OTO YEWAOYLKO XpOVO

Phanerozoic Climate Change
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@ To K}\'LMOL p.éOOL oTo VE(A)}\OVLKOI XpéVO Tdoelg TnG Bepuokpaoiag katd ta teAeutalo 1000 xpovia
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@ KAtpotikr) AAAayn & kAwpatikr) MetaBAn KAtpartikry AAAayn & kAwpotikr) MetaBAntotnta,
TUmoL ULkl UETABANTOTNTAC TOU KAlUATOG TUmot UaLKN¢ HETABANTOTNTAC TOU KAIUATOG

“Climate is what you expect
Weather is what you get”

Kaupog
KAlpa

Mo lowv  louh  Avy  Zen

@ KAwpatikry AN ayn & kAwuatikr MetaBAn KAwpatikr) AAayn & kAlpatiky MetaBAntotnta,
TUmoL ULk UETABANTOTNTAC TOU KAlUATOG Tumot uaotkn¢ uetaBAntotntag tou KAiUaTog

KAIpaTIKA aAhayn vs. KAipatik MetaBAnTéTnTa

1. Emoyucémnta
2.

3. North Atlantic Oscillation i £p100 £0OTEPIK
4. Kopio 1Ko e£0TEPIKO
5. Tayetddeig mepiodor 40,000 £m 516 £0OTEPIKD

6. Pacific Decadal Oscillation 0 € £0MTEPIKO?




KAlpatiky MetaBAntot KAlpatikry MetafAntotntos:
ENSO - El Nino Southern OSC|IIat|on ENSO - El Nino Southern Oscillation

Global Impacts of ENSO

Very strong
Stong | rain follows warmest SST
Foderag | F surface winds converge
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. LaNifa i - weaker upwelling, altered currents -> affects marine ecosystems & fisheties
L L L L L By R ER R R R . — PP roancee shifts In rantall -> impacts temestral ecosystems & agriculture.
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KAtpatikr) ANayr| & kAwpatikry MetaBAntotnta, @

; ) : : ANayn Tou KALLOTOG TToU TIPOKOAELTAL artd GUOLKA alTia
Turnot uatknc puetaBAntotntag tou KA(UaTog v HOTOS P ¢

Metatémion wwv nnelpwy
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Q ANayn Tou KALLATOG TTou TipokaAeltal amod Guolkd altia Q ANayr Tou KALLOTOG TTou TipokaAelTaL amod Gpuolka altia

Changes in Eccentricity (001 Shape
100,000 yaur cyias

climate.nasa gov

EKKEVTPOTNTAL METAMTWON TWV LONHEPLWIV No&won tng ENEUTTIKAG

ANy Tou KALLATOG TTou TIpOoKOAE(Tal amod GuoLka altia Eniépaon twv ndalotelakwyv agpiwv

Increased Planetary Albedo

Main Stratospheric Aerosol Layer insolation

Troposphere

Tomooraturk aoomaly C

Surface cooling




To dawvopevo Tou Beppoknmiou

\¢Bov« oty atpéodatpa
B
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- AaxwpiZovrag Tig avBpwmves Kat GuoIKéG EMLPPOES 0To KAipa

To CO2 kat @Mat GHG lvat
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Ta durd nou anoouvriBevrat kau dhka,
Akt mapéyou dvBpaxa kat GMa

Global Temperature Change (*F)

OepOKNTIKA QEPLA

@ To emavénuévo datvopevo tou Beppoknmiou —
AvBpwnoyeveig emdpacelg




KAlpatikég AAayeg oto MNMapov KAtpatikég AAMayeg oto Mapov
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KAlpatikeg AAayEg oto MNMapov KAwpatikég AANayeg oto Mapov
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KAlpatikég AAayeg oto MNMapov
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Europe Temperature

Temperature Anomaly (° C)

Continent-average temperature anomalies relative to the 1850-1900 average
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Q Taoelg tng Bepuokpaoiag katd ta tehevtaia 100+ xpovia
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- 2021
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Probability Distribution
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@ Taoelg tng Bepuokpaaoiag katd ta tehevtalo 100+ xpovia

2020 in Statistical Tie for Warmest Year on Record
Global Temperature Anomaly (‘C camparedto the 1951-1980 average)
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Taoelg tng Bepuokpaoiag katd ta tehevtalo 100+ xpovia

Land & Ocean Temperature Percentiles Jan-Dec 2020




O XApTNG MoPOUCLATEL TN METABOAR
OTLG TOTUKEG BeppoKpacieg To 2020
o€ oxéan pe tn péon Beppokpacio
g meptodou 1951-1980.

padLkr KaTavopr tng Bepuokpaciag to 2022

Temperature
Anomaly (° C)

Selected Significant Climate Anomalies and Events in 2020
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rage Temperature Anomaly in 2022
Jan -

MapatnPoUEVEC KALLLATIKEG AAAAYEG

MapatnpoUpeveg KaL TPOBAENMOUEVEG ETLTTWOELG TNG AANOYN G TOU KALLOTOG yLa TLG
KUPLEG Bloyewypadikeg EPLOXEG TG Eupwring — European Environment Agency

Apkriy
Melwan tng kAAUPNG TOU EYOU TG APKTLKAG
Anwhera nayou e Mpothavsiag
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AUENON 0TS POEG TV TOTaDY
Meaxivnon et yhukos vepod rpog Bopp:
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AvoBog T oTdBun TG BéiAacoas
Ybnétepec Bepuorpacies oy emipdveia
g BdAacoag

Metaxivnon twv etdiv mpog to Boppd
Avnon T Biojadas tou dutomhayktol
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Avgnon ot Beppokpasia
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Meiwon pévipou néyou (permafrost)
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Eupwnaikéq SLaKUNAVOELG 0T XPOVIKA Bird and butterfly

Tdion Tou Seiktn CTI ( -

S index (CTI)

Septembes Sea ke Extent (million 5q mies)

Kot
Il sutterfly
B e

[ Relevant countries
[ outside coverage

0 xdptng Seixvel n xpovikn
Tédon twv CTI yia ta ould kat
g netaholdeg oe Stddopeg
XWPEG.

To péyeBog Tou BEhoug eivat
avAAoyo TNG XPOVLKAG TAONG.

Slopew=13.3% # 2 6% per decads
1979-2016 mean = 2.42 millon 3q. miles

1980 1985 1990 1995 2000 2008 2010 2018
Year

H éktaon kat n nAwkia tou mdyou tng BdAacoag tov
Sentéupplo tou 1984 kat tou 2016, anekovijouv
ONHAVTIKEG LELWOELG OTNV KTOLON TOU TIAyOU TNG
Bdhaooag kat tnv nAwia (mdxog). To 1984 eivar
QVTUTPOOWTEVTIKO TG Sekaetiag tou 1980. Ta €tn
1984 kat 2016 enAéyovTal WG TA OPLOKA ONUEiRL
TNG XPOVOOEIPAG.

RECORD LOW ARCTIC SEA ICE

I :32:million

square miles

1.6 kmillion

square miles

2.72-million

square miles

Median Previous Y New
Sea lce Extent Record Low Record Low
1979-2000 Sept. 16,2007 Sept. 15,2012

CLIMATE
& , Sm— > ..
Source: The National Snow and Ice Data Center Sea Ice Index CENTRAL

Records are for 5 day running averages

Q KAtpotikéc ANayég oto MéNov:
Yevapula IPCC kKAaTiknG aAhayn ¢ — KALLOTIKA LovVTEAQ

SRES Scenarios
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KALLLQTIKAL LOVTEAQ KO TIPOCOLOLWOELG

MODELLING THE CLIMATE SYSTEM

Scientists apply that knowledge to a scaled-down, computer

simulation of the planet: a global climate model

KALLLOTIKAL [LOVTEAQ KOLL TIDOOOLLOLWOELG

1. 0 mAavitng
Xwpiletat o€ éva
Ty TETPAYDVWY

2. 3& K&Be TETPAYWVO
avtiotoouvtan Koppot
o¢ enineda, mou to
KaBéva avTnpoowneveL
éva Seiypa Tou
WKeavoy, TNG yNG f tng
atpdodapag.

3. Ta 5eSopéva tou
KAiparog yia éva
OUYKEKPLUEVO KOPBO
Tpododotolvtal oTov
urtoloytoth, ta SeSopéva

CLIMATE SYSTEM )

amnoé Toug NAPAKEIHEVOUG
k6pBoug cuvunooyilovral
Ko Snpioupyeitat éva
KAtk poveédo.

powerful

Atorphiers super-computer
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1] EmupdoeLg mpog Kot and
Tapakeipevous kopBoug

KAwpatikég AAayeg oto MeNov:
Yevapta IPCC kKAyatikig aAhayng — KAaTikd poviéla

MakpomnpoBeoun Taon tng Bepuokpaoiag

* Annual Average ~20°Chy 2080\ ,
|| ——Ten-Year Moving Average .
---- Continuation of Trend Since 1980 -

.
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Comparison with “

emulated CMIP3 RCP

CMIP3 models, SRES scenarios CMIPS models, RCP scenarios

— Historical (24)
— SRES B1(20)
— SRES A1B (24)
— SRES A2 (19)

Historical (42) 7
‘e,

— RCP85(30)

0.5

Global surface warming (°C)
Global surface warming (°C)

Data from Berkeley Earth (www.BerkeleyEarth.org)
Global temperature anomalies relative to 1850-1900 average
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Akpaio KAlpatika davoueva &
EMUMTWOoELg TV KALLOTIKWY aAAQy WV

AKPAIA KAIPIKA ®AINOMENA

| DUOIKEC KATAOTPOREC, lavoudpioe - TEmTENBpIOS, 2010
IoAavsia AuTike Euptrm Tahkia  Avatohin EupémnPwoia
ExpnEn npaioTeiou. Katayida Xynthia, MANEGEECMANUIGPES Kavowvac,
Mapnoc- Anpoioc Mac, fowoc _loiaos nupkayiéc

Kiva

v = Eaopde
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P F; KaroicBrices
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‘I NéaZnhavbia

Avotpalia @ N'Eelnpé(

XahalLavTIEOEC KAIPIKES QUVBNKEC
Majpuog - Ampiog

QYZIKEE KATAZTPODEL
ApiByiée Twv yeyoubtiy aykeop
1980-2009

i Nakwotav @ | >1,760
| iy Munich e Kiva @ | 1470
) Reuers. Xahny | 520
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Do dssiey 1.N A\ - .
e . NepPBAANOVTIKES EMUTTWOELC
TOMEIE:
Adon Ydatukoi mépor Tapaxrieg meproyéc ez

osvoTIHpATA

Source: US Environmental Protection Agency




Q 1. NepLBAANOVTLKEC ETUMTWOELG Q

1. NepBAANOVTIKEC ETUMTWOELG

WATER STRESS BY
COUNTRY

Proncled changes inagricuurel procuctty 2080 due o ’ /

5% 0 sk 5% o data

@ 1. MepBAANOVTIKEG ETUTTWOELG @

1. MNepBAANOVTIKES ETUMTWOELG

'WEATHER AND CLIMATE DISASTERS EXCEEDING $1 BILLION IN COSTS
1980 TO 2020, CPI-ADJUSTED

Where Most People Are
| m— = Affected by Rising Sea Levels
W Widives

Number of people per country living on land expected
B Winker gtorme. to be under sea level by 2100°

]
£

Aapogaty sosecos ol 1 USD)

3

W 10-50 million
| 1-3 million
®500,000-999,000 .

% 100,000:439,000
= <100,000
 No data

# assuming 3 rise In sea levels of 50-70 cm (2° C temperature Increasefnot taking
into account ice sheet instablity)

umbar of bilion-doliar dsaates ety

Source: Scott A. Kulp & Benjamir H, Strauss: New elevation data triple estimates of
giobal vulnerabiity 10 sea-leved rise and coastai flooding, Nature Communications



@ 1. NepLBAANOVTLKEC ETUMTWOELG

Figare .1

e aridity index (AT) ix: Humid AL-0.65, Dry sub humid 0.50 < Al < 0.65, Sewl arid 0.20 < AT < 0.50, Arid
0,08 < AT < 0.20, Hyper-arid AL <0.08, Data:
(1980 2015) (Abatzoglou «t al.. 2018)
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Q 2. KOWWVIKO-OLKOVOLLKEG ETITTWOELG

V)

2. KOWVWVLKO-OLKOVOLUKEC ETUTTTWOELG

2. KOWWVIKO-OLKOVOLKEG ETUTITWOELG

¥




G 2. KOWWVIKO-0LKOVOULKEG ETUTTWOELG 2. KoWwVIKO-0LKOVOULKEG ETITTWOELG
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Q 2. KOWWwVIKO-OLKOVOULKEG ETUTTWOELG 2. KOWWwVLKO-OLKOVOULKEG ETUTTWOELG

KAwpotikry aMhayr ko eotieg aotdbeiag

Scarcity of natural resources an! climate gange c0u|!

lead to migration and conflict and there are hots
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Tpwtotnta & MNpooapuoyr otnv aAllayr Tou KALLOTOG

UNFCCC kat To mpwtokoAo tou Kioto

H oVpBaon yio tv kAtpatikr) oM ayr B€tel éva yevikd mhaicto
0TIG SLoKUBEPYNTIKEG TTPOOTIABELEG Ylat TNV AVTLUETWTILON TNG
TpOKANONG Tou BETEL N KALHATIKY] aAAayry. Avayvwpilet 6Tt To
KALMOTIKG ovoTtnpa elval évar kowvéd ayaBé tou omolou n
oTaBepoTnTa pTopel Vo EMNPENCTEl aMO PBLOMNYAVIKEG KaL

GANEG ekTIOpTIEG SLo&eLdiou Tou dvBpoaka Kot MWV aEpiwv Tou
Beppoknmiou.

H peyoUtepn Sidkpion peta&d Tou MPWTOKGAAOU Kat TG
oVpBoong eivan 4Tt vy ) ZOpPacn evBapplver Tig
Blopm)avikég XWPES va OTABEPOTIO|COLVY TLG EKTIOUTIEG
agpiwv Tou Beppoknioy, To TTPWTOKOANO TOUG SECUEVEL Vo
T0 TPGEOULV.

Q@

APACELC YLt TNV AVTILETWTTLON TNG KALUOTIKAG aAAayn G

Total CO, emissions

Between 1950-2001 in billions of
tons

A WORLD OF
OFFENDERS

US: 4% of world’s total population
25% of the world’s greenhouse gases
China:25% of the world’s population

T mgse, 01 8.5% of the world’s greenhouse gases (since 1950)



IPCC Reports

FAR 1990 SAR 1995 TAR 2001 AR4 2007 AR52013

IPCC had preduced 5 Assessment Reports plus several other
special reports including the recently released SREX & SRREN.

SRS R S 00C e .
SRREN (2011) 'SREX (2012) IPCC @@

climie bange

ipcc

slboB L INIERGOVERNMENTAL PANEL ON ClimaTe chanee

2013/14 - 5" ékBean aéloAdynancg

CLIMATE CHANGE 2014

CLIMATE CHANGE 2014
Hitigation of Cimate Charge

ipcc

INIERGOVERNMENTAL PANEL ON ClimaTe

]
v

=
CLIMATE CHANGE 2007
MITIGATION OF CLIMATE CHANGE

ipcc

INIERGOVERNMENTAL PANEL ON CliMaTe change

Kevtpwr) Snimon / Emke@aiiba IPCC WG1 AR5

H av€non Tng Beppokpaaciag Tou KAINATIKOU CUCTANATOG €ival
KATNYopNMaTIKA, Kal atrd 10 1950, TOAAEG aTTd TIG
TrapartnPoupeveg aAAayég eival AvVeU TTPONYOUHEVOU
€Ti o€Ipd OeKAETIWV O XINIETIEG. H aTOT@aIpa Kal Ol WKEAVOI
€xouv BepuavBei, Ta oTPWHATA XIoVIoU Kal TIdyou €XOUV UEIWOEI,
10 eTimedo TNG BAAaTTag £XEl QUENOET KAl OI CUYKEVTPWOEIG TWV
aépiwv Tou BeppoknTTiou £xouv augnoei.




INIERGOVERNMENTA

mmm ::m a?gfzgri‘; S Observed change in surface temperature

1901-2012

| Annual average

H em@aveia 1ng M'ng epgavietal oe
KGBe pia aTmod Ta TPEIG TEAEUTAIES
BeKaeTiEG DIAdOXIKG BeppodTEPN ATTO
otroladfTroTe TPonyoUUevn deKagTia
amé 1o 1850.

Anomaly (“C) relative to 1961-1990

210 B6peio Huiopaipio, n mep1odog1983-
2012 fitav mBavoétata n BepuodTeEPN 30-
eTia Twv TEAeuTaiwY 1400 eTWV («pPéon
EUTTIOTOOUVN Y,

mBavémra mepimou 5 ora 10 va eivar 0pB6 10
oupmTépacua)

r— Ter——
-06-04-02 0 02 04 06 08 10 1.25 15 1.75 25
[§¢]

ipcc ipcc

INIERGOVERNMENTAL PANEL ON ClIMaBTE Che 3 INIERGOVERNMENTAL PANEL ON ClIMaBTe chanee

Observed change in annual precipitation over land
1951-2010

O1 uypég epIoxEG YivovTal
UYPOTEPEG Kal Ol ENPEG ¥
EnpdTEPEG OE OXEDN ME TO il To NTIHO TWV TTAYWV Kal n
delTEPO HIod Tou 200U alwVa. : OUPPIKVWON TWV TTAYETWVWY
ETMITAOXUVONKE PE TTPWTOPAVH
Ta akpaia KaipiKd gaivopeva ook o gl TOXUTNTA TNV TEAEUTOIO BEKAETIO
yivovTtal Guxvotepa

—r T ——
-100-50-25-10 -5-25 0 25 5 10 25 50 100
(mm/yr per decade)

1992 1994 1506 1998 2000 2002 2004 2006 2008 2010 2012
Yeur



Globally averaged greenhouse gas concentrations

o

'’

O1 aTHOCPAIPIKEG CUYKEVTPWOEIG Bl0geIdiou Tou dvBpaka (CO2),
HeBAvio (CH4) kai To uTrogeidio Tou adwrou (N20) éxel augnBei oe
Tpwro@avr) eTimeda yia Ta TeAeuTaia 800.000 xpovia.

ipcc

INIERGOVERNMENTAL PANEL 0N ClimaTe chanee

Projected Global Average Temperature Change by end of
21st Century

(a) Global average surface temperature change
80 T T

40

g 20

(IPCC 2013 Fig SPM.7a)

" 1950 2000 2050
The temperature increase during the last
100 years was only about 0.8°C.

Indicative Anthropogenic Radiative Forcing (RF)
for RCPs
9

RCP= Representative
Concentration Pathway

Totai anthropogenic radiative forcing (Wm™)
@

(IPCC 2013 Box TS86)

ipcc

INIERGOVERNMENTAL PANEL ON ClIMaBTe chanee

Proj d Global A ge Temp Change by end of
21% Century
RCP 26 RCP8.
(a) Change in average surface temperature (1986-2005 to 20612
- »

-2 -15 -1 05 0 05 1 15 2 3 4 5
The temperature increase during the last
100 years is only about 0.8°C.

(IPCC 2013 Fig SPM




¢ . ¢ EMUMTWOoELg TNG KALUATIKAG aAAQYNG
( :) 2uvoun IPCC WG1 AR5 ( :)
wn otn Megooyelo kat Tnv EAada

@ IPCC Sixth Assessment Report: Climate Change 2022

nperature change

Climate Change 202.
impacts A Kiers
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Global temperature change (1850-2021) . '
Xproluol cUVSEGOL..

1950

1920




