[MTavayiwtnc NaoTocg
KaBnyntr¢ KAiuatoAoyiag
MavetmmoTtipio ABnvwyv



O1 KAIJATIKEC METAPBOAEC
QTTO TO TTAPEABOV PEXPI ONUEPT

22000-14000 xpovia T1rpiv__ammd  onuepa: TMAEIOTOKAIVIKA  TTAYETWANG
ePiodoC. AnuioupyRBnkav Tpia TrayokKaAAupata: To ZKavOivapiké otn B
EupwTrn, Tou AaupevTtiou atn B-BA Apepikn kai TnG KopdiAAIEpag otn B-BA
AUEPIKN.

14000-7000 xpovia Tpiv_atrd onuepa: MeTatrayeTikO KAIUATIKO BEATIOTO.
@epun TTEPIODOC, KATA TNV OTToia N BepIvéC BeppoKpaoiec AVTAPKTIKAG Kal
EupwTtng noav 2-3 °C peyaAutepeg atrd TIC onuePIVES. Auwvouv Babuiaia
TQ TPia TTayoKOAAUUATO OAAG OnUEIWVOVTAl €VOIAUECO MIKPA TTAYETIKA
ouuBavTa, pe Tep1odikotTnTa 2500 Xpovwv.

7000 xpovia 1rpiv atro onuepa: NEa wuypn epiodog yvwaTth w¢ ETToxn Tou
210Npou. Kopupwon petacu 2900-2300 xpovwyv TIpIV aTTO GrjMEPQ.
1000-1200 p.X.: Acutepo BEATIOTO. Ogpury TTEPiIOdOC KATA TNV OTIoIa N
Kevipikl EupwTtrn epgavilel Bepuokpaoiec neyaAuTtepeg karta 1 °C ammd ol
ONMEPQ, AAAEG TTEPIOXEG OTTWG N Kiva gival YuxpOTEPEC.

1430-1850 u.X.: Mikpn MNayetwdnc lMNepiodoc (Little Ice Age). To ApPKTIKO
TTayoKAAAUpa eCatrAwveTal kaidnuioupyei rpoPAnuara otn I'poidavdia, Tnv
loAavdia kai Tnv 2kavaivaia.




H ITAavntikn AAAayn tov 20° atwva

» 0O puOudg avénongc tov TAnbvcuob £pbace Tov duthaciacud avd 40 ypovia. O
nAnbvouog tetpoamhocidotnke Y vo  Eemepdoel T 6 dloEKATOUUDPLOL
avOpmmovg.

»H aotueiiio dekomhactdoTnKe Kol T0 oo Tov TAn0vcuov (el 6 mOAELC.

»To 50% NG KOAAMEPYNOIUNG EMPAVELNS UETAUOPPOONKE amd TIG AVOPOTIVES
OPUCTNPLOTNTEC.

»O1 exmouméc ¢ Propnyaviog avéndnkov 40 eopéc kot 1 ¥pNon TG EVEPYELNGC
16 @opéc. Tov 20° cuwva 1 avOp®OTOTNTO ¥PNGLUOTOINCE JEKATAACIO EVEPYELD,
and OAn Oom €iye ¥PMNOUOTOMCEL GTAU TPONYOVLEVA YiAlo YPOVIO.

» O1 exmounég Tov 010&e1diov Tov Beiov (160 Tgs/étoc) amd ) Prounyovia Eytvov
000 QOpPEC UeYOADTEPEC amO TO AOPOIGHO OA®Y TOV EKTOUTOV OO QUGIKEC
myées. Ildvo and v Enpd ot ekmouméc tov OwoEewwiov Tov Belov
EMTAMTAAGLACTNKOV QLEAVOVTOS TO OLOPOVUEVO CMOUATIONWL, ONUOLPYDOVTAC OEIVN
Bpoyn Kol TpoPANUATO GTNV VYELX TOV KATOTK®V.



H ITAoavntucy AA oy} tov 20° owwva

» Avénonkoav ot exmounég tov NO oty atudc@aipa omd To 0pUKTE KOG Ko
and v kavon ¢ Popdlac. Ot eKTOUTES AVTEC EEMEPACAV TIC EKTOUTEC OO
QLOIKEC TNYEC KOl GLVINPOLY VYNAEC CLUYKEVIPMOGELS OLOVTOC TOYKOGUIN LE
GUVETELEG GTNV LYELQL.

» Ta aépia Tov Bepuoknmiov Exovv awéndel katd 30% to d10&eidio Tov dvOpaKog
kow xatd 100% to pebBdvio, yio va @Bdcovv TIC LVYNAOTEPES TIUEC TOV
Tponyovuevmv 15 ekatoupvpiov ETmv.

»H Oepprokpacio Tov mhavitn €xel avénbel ta televtaio 30 ypovVia TEPIGGOHTEPO
and 660 Ta mponyovueva yila ypovia katd péco 6po 0,4 Babuovc Keroiov kot
VILAPYOVV GoPapéc evOEiCEIC Yo aEnon ™G UETOPANTOTNTAC TOV KOULPIKOV
CUGTNUATOV GE TAOVNTIKT KAILOKa EEQTIOG TOV QAVOUEVOL TOV Bepuokmmiov.

» Ta tedevtaio tpidvta (30) ypovia kataotpéyoue 660 6Lov mapniyaye 1n @HoN
uéoa oe 1 owsexatopupopla ypovia. H avdéxkapyn tov otpopatoc tov 0Lovtog Ue
TNV EPOPULOYN TOL TTPMOTOKOAAOL TOL MOVIpEdA O0EV OVAUEVETOL TPV OO TO

2050.



Linkages between climate change and other environmental issues
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The Greenhouse effect

Some solar radiation is Some of the infrared
reflected by the atmosphere radiation passes through
thoatm. phe v‘andls

Some of the infrared radiation is

: : 7 absorbed and re-emitted by the

Solar radiation passes through ' R : greenhouse gas molecules. The
the clear atmosphere. TR : direct effect is the warming of the
Incoming solar radiation: ' Neh earth’s surface and the troposphere.
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Sources: Ckanagan university callege in Canad, Depariment of peography, Universty of Oufoed, sehool of geography; Uniled States Envirgnmental Protedtion Agency (EPA), Washinglon; Climate change
1986, The scienca ol cimate change, contribution of working groud 1 1o the sacond assessment repont ol Lhe intergovenmental panel on climale changs, UNEP and WO, Cambridge university peess, 1996.




The main greenhouse gases

Greenhouse Chemical Preindustrial
gases formula concentration
Carbon-dioxide CO, 278 000 ppbv
Methane CH, 700 ppbv
Nitrous oxide N,O 275 pphy
CFC-12 CCl,F, 0
HCFC-22 CHGIF, 0
Perfluoromethane CFq 0
Sulphur
hexa-fluoride SFs 0

Concentration
in 1994

358 000 ppby

1721 ppbv

311 ppby

0,503 ppby
0,105 ppbv

0,070 ppbyv

0,032 ppbv

Atmospheric
lifetime ?‘y’heas)'**

Vanable

122 +/-3
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121
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3 200

Note - pptv= | part per irilon by volume; ppbv= 1 parl per bion by volume, pVva: 1 part pee million by volume

* GWP 1o 100 year lime hordzon. ** nckides indirect ededds of i
the IPCC SAR. No gngle Belime lor CO2 can be dedinod bovau se of
(1.0, mcuding (e ldred efed duo 10 02006 doplelion ).

Saurcs IPCE rmaativae forong repont | Gimae changs 125, The saenos of dimets change, contnbubion of moring graups 1 tothe second sesessment repart of the
Intergoveramertal pend oo dimas diange, UNEP and WO, Cambados fress utdearsty, 1936

Icozone production and siralosphenic waler vapour production, *** On page 15 of
afloron! refes of upkake by delemnt sk prooosses,”** Net global warming potential

Anthropogenic
sources

Fossil fuel combustion
Land use conversion
Cement production

Fossi fuels
Rice paddies
Waste dumps

Livestock

Fertllizer
industnal processes
combustion

Liquii coolants.
Foams

Liquid coolants

Production
of aluminium

Dielectric
fluid

Global warming
potential (GWP)*
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O1 eMOTHNOVES EMVON OGOV ECOTVES
TEYVIKES YO, VO, OVOKTT|GOVV YPNGLULO.
oTOLYEl0 a0 TO TOPEABOY, CEKIVOVTOG
TPOTO, 07T0:

v Tig omo0£oc1c VAIKOV 7ov PpEONKay oTo
£00.0p0C, £MELTO OO

v To noto rodpivov 0alaccog Ko £reita,
OKONO KOADTEPO, OO

v T My «KopoTOV» 6GTOVS TAYETMOVEG



Indicators of the human influence
on the atmosphere during the Industrial era

CO; (ppm) Radiative forcing (Wm-2) N,O (ppb) Radiative forcing (Wm-2)
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CO, Concentration in Ice Core Samples and
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Atmospheric Carbon Dioxide Concentration
and Temperature Change
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Northern Hemisphere anomaly (*C)
relative to 1961 to 1990
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Departures in temperature (°C)
from the 1961 to 1990 average

Departures in temperature (°C)
from the 1961 to 1990 average

Variations of the Earth's surface temperature for:
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Difference from 1961—-1990

Changes in temperature, sea level and Northern Hemisphere snow cover
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Effects on extreme
temperatures

Probability
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Erythemal Irradiance Trend 1980 to 2002

Version 8 Local Noon Erythemal Irradiance Trend for N7 EP 1980 through 2002
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Comparison between modeled and ohservations of temperature rise

since the year 1860
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Variations of the Earth’s surface temperature: year 1000 to year 2100

Departures in temperature in °C (from the 1990 value)

R e R Global Several models
Qbservations, Northern Hemisphere, proxy data. nstrum Projecti
erumenta ISl SRES envelope
- > < »
-—>
6.0
5.5 i
5.0—:
454 1
401
355
3 5 fR
3.0- -
2.5-:
2.0
- L
15 .
1.0
L Bars show the
] range in year 2100
0.5 / produced by
] ; several models
0.0 -“ulmumnhluﬁl. EMM“L V) .‘“m“u '
: i Scenarios
, Al — AB
gy ————————— : T
1L . | R 0 WM e A1FI
1.0 F. M&_‘ QM&UH ,#AAA—A - il o
? | —B1
—_— B2

1000 1100 1200 1300 1400 1500 1600 1700 1800 1800 2000 2100 — I1S82a



Multi-model projected patterns of precipitation changes
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Relative changes in precipitation (in percent) for the period 2090-2099, relative to 1980-
1999. Values are multi-model averages based on the SRES A1B scenario for December
to February (left) and June to August (right). White areas are where less than 66% of the
models agree in the sign of the change and stippled areas are where more than 90% of
the models agree in the sign of the change.



Projections and model consistency of relative changes in runoff by the end of the 21st century
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Large-scale relative changes in annual runoff (water availability, in percent) for the
period 2090-2099, relative to 1980-1999. Values represent the median of 12 climate
models using the SRES A1B scenario.



APKTIKH 1979-2004



O1 Maslanik et al (1996)
BpAkav pia kaBapn Tdon
Meiwong -0,6% eTnoiwg atmré
10 1978 Wg 10 1995, OTNV
TTAYOKAAUYN KATA Th
S1dpkela Tou KaAokaipiou
oTnVv ApPKTIKN AgKAvn Kal
oTn TTEPIOXA TwV BaAaocowv
poiAavdiag-loAavdiag-
NopBnyiag. Auti n Tdon
ATAV TTEPICCOTEPO EPNPAVIG
oTn oIBNPIKA TTEPIOXN TNG
ApPKTIKAG. O1 peIwpéveg
TACEIG OTN OCUYKEVTPWOTN
ayou gpavifovral o 6Aeg
TIG ETTOXEG, AV Kal Eival
MEYOAUTEPEG TNV AVOIEN KAl
TO POIVOTTWPO. ETTITTAéOV,
MEPIKEG TTEPIOXEG, OTTWG N
0dAaococa Tou Aautrpavtop
gg@avifouv pia augnon Tou
TTayokaAUuparog. O1 Tdoelg
OTOV OPKTIKG BaAdooio
mayo gugavifovral va
OUMTTITITOUV UE TIG
ATHOO@AIPIKES TAOEIG
KUKAo@opiag.
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August 2003 European Heatwave
anomaly relative to late 19™ century.
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Terperature ancmaly

European 2003 summer temperatures:
normal by 2040s, cool by 2060s
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Coun
try

England
and
Wales

France

Italy

Portu
gal

Spain

Heat
stroke
deaths

§

59

Heat-wave, 2003,
provisional estimates

Excess
deaths
(%), all
ages

2045
(16%)

14802
(60%)

3134
(15%)

2099
(26 %)

in
progress

Time
period

1-20

1.6.-

15.8

1-31

Method for
estimating baseline
mortality

Average of deaths for
same period in years
1998 to 2002

Average of deaths for
same period in years
2000 to 2002

Deaths in same
period in 2002

Deaths in same
period in 1997-2001

Reference

Office for National Statistics

Institut de Veille Sanitaire

Istituto Superiore di Sanita; 2003

Falcao IJM et al.

Ministerio de sanidad y consumo; 2003

Kovats, Wolf and Menne, 2004



Anthropogenic and natural forcing of the climate for the year 2000, relative to 1750

Global mean radiative forcing (Wm-2)

Greenhouse gases
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CH, Black
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CO, Tropospheric fuel Mineral
ozone burning Dust Aviation Solar
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Aerosols + clouds

Warming

e - -

0 T
- [ T | '
I Stratospheric Organic

ozone :
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The height of a bar indicates a best estimate of the forcing, and the Aerpsol
accompanying vertical line a likely range of values. Where no bar is present indirect
the vertical line only indicates the range in best estimates with no likelihood. effect

LEVEL OF SCIENTIFIC : . : Very Very Very Very Very Very Very
UNDERSTANDING High Medium Medium Low low low low low low low low
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