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Atmospheric Carbon Dioxide Concentration
and Temperature Change
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Hopauoreraxoc kopog otnyv Evpdnn
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10 noaiotero Tounopo. 1815, dnuiovpynoe to « Etoc yawpic Oépocy (1816)

“Darkness” by Lord Byron (1788-1824)

| had a dream, which was not all a dream.

The bright sun was extinguish'd, and the stars
Did wander darkling in the eternal space,
Rayless, and pathless, and the icy earth

Swung blind and blackening in the moonless air;
Morn came and went—and came, and brought no
day,

And men forgot their passions in the dread

Of this their desolation; and all hearts

Were chill'd into a selfish prayer for light:

And they did live by watchfires—and the thrones,
The palaces of crowned kings—the huts,

The habitations of all things which dwell,

Were burnt for beacons; cities were consumed,
And men were gather'd round their blazing
homes

To look once more into each other's face; . . .




The chromatic understanding of the artist changes after the eruption of Tambora in 1815, and
returns to normal levels after a few years

1817: 3 years after Tambora

Caspar David Friedrich, b A FasPar David Fr'eflrICh' i
"Neubrandenburg"”, 1817 Schiffe im Hafen von Greifswald",1818
Greifswald, Pommersches Landesmuseum Berlin, Alte Nationalgalerie
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ATTOXEC TNG MEONG TINAG TNG BEPUOKPOATIAg XEIMWVA OTNV TTEPIOXN TNG Meooyeiou
(o€ ouykpion pe TNV TTEPIodo 1961-1990) yia Tn Xpovikn trepiodo 1500 £wg 2002.
(Luterbacher et. al., 2006)



AvOpwroyeveic emdpAaocelc otov MAAvVATN
ota nponyouvpeva 100 xpovia

Ta teAevtaia 100 xpovia o mAnBuopog ¢ Ing
TETPONANCLAOTNKE KOl £XEL Eemepaocel ta 7 SLoeKATOpUUpLOL
Kkatoikoug. O puBuoc avénonc tou mMAnOuopov £¢PpOaoce toV
SutAaocilaopo ava 40 xpovia.

Ta televtaia 100 xpovia, OL EKMOMMEC TNC Bropnyoviac
avéndnkav 40 ¢opeC Kol N xpnon tne evepyelag 16 ¢opéec. Tov
20° awwva n avlpwnotnta XpnoLHonoince dekanAdola EVEPYELL
oart’ OAn O0on EIXE XPNOLUOTOLNOCEL OTA TPONYyoUpeva XiAla
Xpovia.

Ta teAevtaia 100 xpovia ta oépia tou Oeppoknmiou €xouv
owénBei kata 30% to dtoéeidlo Tov avOpakoc kat kata 100% to
nebavio, yua va ©¢Oacouv T UYPNAOTEPEC TIHEC TWV
TPONYOUMEVWV 15 EKOTOMHUPLWV ETWV.



AvOpwroyeveic emdpAaocelc otov MAAvVATN
ota nponyouvpeva 100 xpovia

* O EKIMOMUTIEC TWV 0€ELSiwV Tou alwtou oTthV atpueocdatpa amno ta
OPUKTA KOUOLHO KOl omd TtV Kowon tng Propaloc kKot ot
EKMOMUTIEC TOU Oloéedbiov TOu Otsiou amo T Plounyavia
EEMEPAOCAV TIC EKTIOUTNEC MO (PUOLKEC TINYEC QUEAVOVTOC
OEUTEPOYEVWC TIC OUYKEVIPWOEL, TOU OIOVIoGC KOl TWwV
OLLWPOUMEVWV OCWHATLOLWV HE CUVETIELEC OTNV UYELQ.

e Ta teAevtaia capavta (40) xpovia kotaotpePape 6co olov
napnyaye n uvon pEoa o€ 1.5 Sioekatoppvpla xpovia.

e Tov teAevtaio awwva aneAevOepwoape otnv atpocdopa T000
S1o0&eidlo Touv avOpaka 000 XpPELACTNKE N PUOCH VO ATIOUOKPUVEL
HEoa Ot 1 OLOEKATOMUUPLO XPOVIOL OTA MPWTA otadia NG
dwtoolvOeonc.
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KAlpo
MeTtaBoAEC TNC LEYLOTNC KOl TNC EAAXLOTNC
Beppokpaociac 6€pouc otov otabuo tou E.A.A.
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MeTaBOAEC TWV AKPAiIWYV TIMWV TNG BepuoKkpaciag oTnv ABRva
Ta TEAeuTaia 100 xpovia
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Winter Minimum Temperature (NOA station)

=
o

o

~

o

w

!

4 { -
1900 1920 1940 1960 1980 2000 2020

A
w

w
Y

W
w

w
~N

31

30

29

28

" Summer Maximum Temperature (°C) Winter Minimum Temperature (°C)

Summer Maximum Temperature (NOA station)

)

1900 1920 1940 1960 1980 2000 2020

Number of Days with Winter
Minimum Temperature <0°C
120
100
80
60
40
: B
0
1900-1929  1930-1959  1960-1989  1990-2015
Number of Days with Summer
Maximum Temperature > 41 °C
15
10
| I
, B
1900-1929  1930-1959  1960-1989  1990-2015

ZepepoOc kKal Kawwuevakne, 2019



, Reconstruction Mitchell & Jones05
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Méon BpoxoTrTwon 1o Xelpwva ot Meodyeio atrd I0TOPIKES Kal AAANEC TTNYEC ATTO TO
1500 €wcg 10 2002. (Luterbacher et al., 2006)



(OCT-APR) PRECIPITATION (mm)
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Wlnter Drought Reconstructlon In Medlterranean reglon
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Precipitation deficit as potential drought indication Pl L

|:| No data Source: ESPON Data Base
l:] Very low The precipitation deficit in regional basins as potential drought indication is
E Low based on the scarcity of rainfall in regionalised European basins 1904-1995.

Derived from Alvarez & Estrela 2001 (ARIDE final report) p. 88-91.
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Global precipitation 1986-2015 vs. 1901-1960

I Change in Precipitation (inches)
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Percentage of number of days with precipitation > 20 mm

Percentage of rain days with rain more than 20 mm from
1891 to 2004 over Athens (NOA)
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Percentage of number of days with precipitation > 30 mm

Percentage of rain days with rain more than 30 mm from
1891 to 2004 over Athens (NOA)
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Percentage of number of days with precipitation > 50 mm

Percentage of rain days with rain more than 50 mm from
1891 to 2004 over Athens (NOA)
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Climate warming from two CO, emission scenarios

Obseved Emissions and Future Scenarios P e AR
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CMIP5 Multi Model Ensemble 2m Temperature Anomaly relatlve to 1986-2005
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ExkTipnon Twv peTaBoAwyv tng Méong Oepuokpaciag Tou aépa (°C)
Katd Tov 21° aiwva (12 CORDEX RCM Ensemble Mean)

Changes between 2100-2050 and 1971-2000

Changes between 2021-2050 and 1971-2000
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ExTipnon Twv petaoAwyv tng BpoxotmtTwong (%)
Katd Tov 21° aiwva (12 CORDEX RCM Ensemble Mean)

Changes between 2021-2050 and 1971-2000
(RCP45)
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Au¢non TNG MEYIOTNG  OJIAPKEIOG
ENPrg Trepiddou  ota  AvaToAIKA
HireipwTtika kai Tn Bépeia Kpnn

Kata 20 €mmITTAEOV NUEPEC TO
2021-2050

Kata 40 emITTAEOV NUEPEC TO
2071-2100

MikpOTEPEC aucnoelc oTn AUTIKA Kal
Bopeia EANGOa pEXPI Kal 20 NUEPES
10 2071-2100

TTE, 2012



ECEAIEN TNC eTROI0 Bpoxotrtwong otnv APpikn

S YEAR AVG PRECIPITATION CATEGORIES

R SAHEL ANNUAL RAINFALL vs. TIME
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Access to Water
Areas of physical and economic water scarcity

E Little or no water scarcity
- Physical water scarcity
- Approaching physical water scarcity
- Economic water scarcity

I:I Not estimated

Red: Physical Water Scarcity. More than 75% of the river flows are allocated to agriculture,
industries or domestic purposes (accounting for recycling of return flows). This
definition of scarcity—relating water availability to water demand—implies that dry
areas are not necessarily water-scarce. For example, Mauritania is dry but not
physically water-scarce because demand is low.

Light Red: More than 60% of river flows are allocated. These basins will experience physical
water scarcity in the near future.

Orange: Economic Water Scarcity. Water resources are abundant relative to water use, with

less than 25% of water from rivers withdrawn for human purposes, but malnutrition
exists. These areas could benefit by development of additional blue and green water,
but human and financial capacity are limiting.

Blue: Abundant water resources relative to use: less than 25% of water from rivers is

withdrawn for human purposes. after Messner, 2008



Triggering and intensification of migration

THE STATE OF THE

WORLD'S
REFUGEES

 “Environmental migrants”

* Drought increases and
food production declines in
Africa and Latin America

« Some 175 million people ‘
are currently migrants : m
" . o

« 2050: 230 million ‘SEDRS C NS SR R S
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TayxutnTa aveuou

Zevdpio A1B: EkarooTidio MetaBoAn Tng Méong ETrioiag TIuAG Tng * H HEan EU]S)'LCI TN TG TaXUTNTAG T,OU a\{euou
TaxortnTag Tou Avépou HeTagU TwV TTEPIOdWY 2021-2050 kou 1961-1990 OoTNV ETuKpaATELA Oev Ba pstaB)\neEL Kata Twv
42 - '
21° awwva

* AU&non tnNC HEoNC €TAOCLOC TLUNAC TNE TAXUTNTOC

TOU avepou tnv mepiodo 2071-2100 €wc Ko

Katd 5% oto Alyaio kal avtiotolyn Heiwon oto
I6vio (og ouykplon e tnv epiodo 1961-1990)

40 -

* Inuovtkn Evioxvon twv Etnoiwv AVEpwv TO
B€pocg €wg kaL katd 10%.
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Zevdpio A1B: EkatooTiaia MetafoAn Thng Méong ETAo10g TINAG ThG ExkarooTtiaia MeraBoAn Tng Méong ETRolag TIMAG TG
TaxotnTag Tou Avépou petadu Twv TTEPIOGdwY 2071-2100 kai 1961-1990 TaxotnTtog Tou Avépou petadu Twv TTEPIGdwY 2071-2100 ko 1961-1990
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Forest fire hazard
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Non ESPON space

Moskvaussrs

Acores.

This map does not

~| necessarily reflect the
opinion of the ESPON
Monitoring Committee

\ Valetta 500 Km
Origin of the data: © EuroGeographics A iation for the inistrative boundari

Number of fires 1997-2003: ATSR World Fire Atlas European
Space Agency - ESA/JESRIN

Biogeographic regions: EEA
Source: ESPON Data Base
The classification of the forest fire hazard is based on a combination
of the numbers of observed fires per 1000 sq. km 1997-2003 (ATSR)
and the map of biogeographic regions in Europe (EEA).

The number of observed fires per 1000 sq. km 1997-2003:
1= No fires

2 =<1 fires

3=1-5fires

4 =5-10 fires

5 =>10fires

Biogeographic regions:

1 = Alpine and Arctic

2 = Atlantic

3 = Boreal

4 = Continental, Black sea, Pannonian and Steppic
5 = Mediterranean

Karavoun Twv 8aoIKwV
TTUPKaYIwV oTnVv EupwTrn
(1997-2003)



[Mapddeiypa dOPUPOPIKWYV KATAYPAPWY TWV HEYAAWV TTUPKAYIWY 0TV EAAGDQ
1O KaAokaipl Tou 2007 (PwTtdueTpo MODIS oTov dopupdpo AURA)

25 August 2007
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APIOUOC NUEPWV PE ECAIPETIKA QUCNUEVO
KivOUVO TTUPKQAYIAC
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2071-2100 peiov 1961-1990

Augnon Tou apIOUOU TWV NUEPWYV UE
ECAIPETIKA auEnuEVo Kivduvo yia
TTupkayia otnv AvaTtoAikn EAAGOQ

KaTtd 20 nuepec 10 2021-2050
KaTtd 40 nuepec 10 2071-2100

MikpOTEPEC auinjoelc oTn  AUTIKN
EANGOO  AOYyw TOU  uypoTEPOU
KAiMATOG

TTE, 2012



Arctic and Antarctic sea ice area 1978-2017

Arctic sea ice area (millions of sq km) relative to 1981-2010

1980 1985 1990 1995 2000 2005 2010 2015

Antarctic sea ice area (millions of sq km) relative to 1981-2010
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1980 1985 1990 1995 2000 2005 2010 2015
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Largest changes in the Arctic=>Global weather impact

1984

Sea lce Age

P-L 343 1.3 3.4 4s

Multi-year ice R

Perennial Sea Ice Area by Age
e 1984

2016
Ses lce Age

b 3.2 2-3 34 4n
Years

Perennial Sea Ice Aree by Age
g: s 2016
28




Global sea level rise: + 26 cm 1870-2017
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Population in low elevation coastal zones

2060 projections
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Impacts of hydrometeorological and
climatological hazards (1955-2014)

Human losses by decade Economic losses by decade
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2VUTEPOUCUOTIKA: Ol LETAPOAES TTOV
onuiovpynonkav and tov dvlpwmo otV
AvOpwmdKovo cuvoyilovton m¢ EENG:

* H péon moyxdouia Ogppoxpocio avéndnke katd mepimov 1°  Keloiov
amd to 1880 (IPCC, 2017). ITpoPrémeton adénon petaéd 1,7° Keloiov
kot 3,2° Kelotov (RCP 4,5) / 3,2° Keloiov kot 5,4° Keloiov (RCP
8.5) émc¢ to 2100.

* H otdBun g Bdhaccoc avénnke katd mepimov 25 exatootd omd TO
1880 (IPCC, 2017). IlpoPiémetan va avénbel petacy 0,3 m kot 0,6 m
(RCP4,5) /0,4 m ko 0,8 m (RCP 8.5) £ém¢ t0 2100.

* Ta oxpoaio xopikd @ovouevoe (OTMG: KOUATO KOVOMVO, TANUUVPEC,
Enpaociec, 00oIKES TVPKAYLESG) Bo ONUIOVPYNIGOLY AWENCT TG GLYVOTITOGC
EUPAVIONG TOVC KATA TIG EMOUEVEC OEKOETIEG



