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[ToLo €lval TO aKPOLLO;

Akpaio cupBav: n epdavion TNEG TLUNAG MLOC LETEWPOAOYLKNC TIOPAETPOU TIAVW (A KATW) Ao
Lo TLpn KatwgAlou Kovta oTo avwTtePOo (N KATWTEPO) AKPO TNE KATAVOLAC TwV TtapatnpnOelcwy
TILWV OE UL CUYKEKPLULEVN TTEPLOXN.

— 34.1%| 34.1%

Nepilodoc emotpodnc: Extipnon tou pecou xpovikoU SLaotnpatog METoél epdaviceEwV EVOC
oupBavtoc (.., TANUULUPAC N akpoilac Ppoxontwoelc) kaboplopevou peyeBouc n Evtaonc.



[ToLo €lval TO aKPOLLO;

v" MoAU peyalo eUPOC 6 XWPO-XPOVIKA KALpaKa
v" H yAwooa rtov xpnotuornoteitat otnv Metewpoloyio-KAipotoloyia v sivat
TLOAU OKPLBAC

> MeyaAn entibpaon (aAAA OXL TPAYHATIKA AKPOLO)

> YriepPaon evog oxetika xapnAou opiou (m.x. to 100, 900 EKATOCTNUOPLO TNC
nuepnoLac Beppokpaciog N tnc Bpoxontwonc)

> 2TIAVLIo yeyovoc (peyaAn nepiodocg enavadopac)

> Mpwtodaveg (avemavainmto) yeyovog (610 otobEciio apyeio
TOPOTNPTCEMV)

v' EUpoc amod moAU pikpn KAipako (avepootpopiiot, XaAall) 6 peyAdAn KALpaKo
(Enpaoioa, kUpata kavowva)
v' To akpaio o€ pia tonoBecio propel va eivat puoloAoyikod o€ pa GAAN



Emuttwoelc twv akpaiwv cupBoviwy;

"KaBe xpovo, kataotpodeC mou oxetiovral PHE TOV KALPO, TO KALUA KOl TO VEPO
NPOKAAOUV ONUOVTIKEC amwAeleg {wwv Kol eMIBpadUvouv TNV OLKOVOULKN Kol TNV
KOWVWVLKN aVATITUEN yLa XpOvLa, av OXL OEKOETLEC.

"Amo 1o 1970 €wc to 2012, £xouv avadepBel maykooplwc:

8835 kataotpodec, 1.94 ekatoppupla Bavatol Kot 2.4 tpLoskatoppupo doAdpla
HMA OlKOVOMLKEC {NULEC WC QATOTEAECHA TWV ENPACLWY, TWV TIANMUUPWY, TWV
Katalyldwy, Twv TPOTIKWV KUKAWVWY, Twv akpaiwv BOeppokpaclwy, Twv
KATOALOBNOEWV Kol TwV TIUPKOYLWY, N Ao eMONULIEC Kol TTPOCPOAEC Ao EVIOUQ,
apeoa ouvdedepEveg HE  METEWPOAOYLKEC KoL ULOPOAOYLKEC cuvOnkec".

WMO (2014) AtAac BvnNOoLUOTNTOC KOL OLKOVOULKWY OMTWAELWY OO TIC akpaio LETEWPOAOYLKA, KALMATLKA Kol USPOAOYLKA akpaoia
yeyovota (1970-2012)



DuOoLKEC KATAOTPOPEC OE TIAYKOOMLO KALLOLKOL

Yo
500

400

300

200

100+

o rr r Trr rrrrr rrrr.T r 1 111 T [ T T T T ]

1980 1985 1990 1995 2000 2005 2010

== Geophysical events (earthquake, tsunami, volcanic eruption)

== Meteorological events (storm)

== Hydrological events (flood, mass movement)

=== Climatological events (extreme temperature, drought, forest fire)

EASAC, 2013



Disaster

CLIMATE 4 Vulnerability DEVELOPMENT

Variability I Management

Natural Disaster Risk
atl i
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Events

Anthropogenic
Climate Change

Climate Change
Adaptation

Greenhouse Gas Emissions

From IPCC Special Report on Extremes (2011)



«OYK AIEI A" OI AYTOI TOMOI THX THX ENYTPOI EINAI
OYTE =HPOI AAAA METABAAAOYZIN ...

KATA MENTOI TINA TA=ZIN NOMIZEIN XPH TAYTA
NTNEZOAI KAI MEPIOAON ...»

AplLoToTEANG MeTeEWpPOAOYLKA
1° BiBAlo,14° KedpaAalo




H kAwpatikn aAAayn tov 20° altwva

O £LKOOTOC OLWVOLC TIOU TIEPOALOE XA POKTNPLOTNKE ato €vtovn HETAPOAN Tou KALHLATOC, OTIWC QUTA
daivetal Kuplwg otnv avénon NG moykooulog Bepuokpacioc Kol otnv epdavion akpaiwv
KOLPLKWV GaVOUEVWY (KUKAWVEC, Katalyidecg, peyalec nepiodol Enpaoiac K.A.1t.).

O avBpwroc vowwBel aduvauoc va oapuvBel oe autd 1o €omaopa tng uong, yla To ormolo
guBuvovtal ol aAoylotec HPACTNPLOTNTEC TOU LE OKOTIO TNV UTIEPUETPN EKUETAAAEUON OAWV TWV
bGUOLKWV TIOPWV YLOL TNV OLKOVOULKI AVATTTUEN TWV KOLWVWVLWV.

Ta amoteAéopota TNG KALMATIKAC aAAaynC €lval opatd o€ OAa ta pnkn Kot mAatn tng Mng, Me
OLKOVOLLLKEC OUVETELEC KaBwC Kot amwAeleg avOpwrmivwy {wwv. 2tn 20puBaon-MAaico Twv

Hvwpévwv EBvwv yia tic KApatikée MetaBoAéc (UNFCC), n KAwwartikn AAAayn opllstal
ELOIKOTEPA wWC N UETaBoAN oto kAlua 1mou o@EIAETal aueoco N EUUECA OE
avOpwrtlveC  dpaatnpLlotnNteg,  OlAKPIVOVTOC TOV 0pO  amo TV KAWATIKNA
UETABANTOTNTO TTOU EYEL YUOLKA QULTLO, OTWC ival oL LETABOAEC oTnv NALokn akToPolia,
ol KUkAoL Tou Milankovitch kal ot ekpréelc twv ndatoteiwv.




[Molot eival ot udpopetewpoloyLkol Kivouvol;

TOL OO0 UETEMPOALOYIKA, VOPOAOYIKA
QTTOTEAECOVV OTEIAN Yol TN (o1, TNV

el = S

US Gestogicn ooy ATroBIjKEUGT UTIOYEIOU VEPOU i Do vl
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YIEPKUTTAPECG KOTOUYIOEG: EVVOOUE TIC TEPAOTLEC TIEPLOTPEPOUEVEC KATALYLOEC TTOU €XOUV (W APKETWV WPWV Kall
NPOKAAOUV HEYAANC Evtaong Bpoxomtwonc, Heyalou peyeBoucg xaAdll omou cuvOEovTal Kal PE OVEUOOTPORBLAOUC.



>ipwvec (tornadoes / waterspouts)

» O avepootpoBiroc N aAAwe oldwvag ival pia Biown otpoBlAtlopevn otniAn aépa o emadn pe Tto £6adog,
elte KpEpeTal amo owpertopopdo veédoc (cumulonimbus) 3 Bploketal kATw amod cwpertopopdo vedog Kal
ouxva (oAl OxL tavta) opato W VEPOC XWVL.

» OLolpwvec &npac (Tornadoes) kat ol cidwvec Balaocooc (waterspouts) eivat oAowdLla pavopeva, o TPWTOC
OPLOUOC XPNOLMOTIOLELTOL VIO TTAVW ATIO TNV ENPA EVW 0 SeVUTEPOC yLa TAVW oo thv BdAaocoa.

» H opulovtia €ktaon tou avepootpoBilov ¢pOavel kot ta 250 m, n 6& TaxvTNTA KIvnong Tou €lval OXETIKA
ukpn (8-20 m/s). H taxutnta tng oTpoPA{OpeEVNC OTAANG TOU AEPO OTNV KEVTPLKN Tteploxn dtavel ta 100 m/s,
UITopel Opwe Kal va uTtepPel T TaxuTNTEG QWTEC Pptavovtac ta 200 m/s. MapdAAnAa LoXUpEC lval Kal ol
KOTOLKOPUPEC KLWVAOELC TOU agpa. H mieon amo tnv mepldpEpeld MPOC TO KEVIPO TOU QAVEUOOTPOPLAOU
napouctalel peyaAn nmtwon kot pmopet va ¢Bacel ta 25 hPa. AlotéAeopa aUTAC TG MElwoNng slvatl kot n
odpodpotnta tn¢ nepLoTpodLKnC Kivnong Tou avepou oto oidwva.

» H tpoxia mou Stavuel évag oldwvac eival oxetkad pikpn, 10km, xwplc va Aelmouv Kalt oL TTEPUTTWOELG TIOU 1
TpoXLA Tou ¢tavel Ta 200km kal n mepiodoc tn¢ {wNnC tou eival 4-5 wpec. H dtEAevon evog avepootpofiiou
TIPOKAAEL HEYAAEC KATAOTPODEC AOYyW TwV BUEAAWOWV QVEUWV KoL TNG HEYAANC TTTWONG TNG ATHOOPALPLIKAC
niieonc.



>ldwvec (tornadoes / waterspouts)

H onuovpyia tov cipmva tpodmobétel tnv Dmapén (g GEPA eatvousEvav. Ogpun Kot vypn aépto Lalo pe
GUVEYN TPOPOOOGIO GTNV KATMTEPT OTUOCEUPO, ENPT KOl Yuypn TPOPOOOGiH GTN UECT KOl KAUTMOTEPT
ATUOGOOLPO, YUYPO UETOTO Kot 1 VIOPEN QEPOYELLAPPOVL OTOTEAOVV £VOL 100VIKO GUVOLACUO Yol TNV
onuovpyia cipwva.

H Oepun kot vypn aépro palo otnv KOTOTEPT ATUOCEOLPA EIVOL TO TPOTO GLGTATIKO GTNV ONuUIovPYia
KOTOKOPLO®V VEQOV KAODC 0 Beproc aépac elval EAAPPOTEPOS KOL AVEPYETOL KATAKOPLPO.

-

1 josifnastas




Yipwvec (tornadoes / waterspouts)

2XNHOTLK) QTTELKOVLON TNE PONG KATA To 40 oTddlo Tou KUKAOU {WNC TwV LOpooLPWVWYV HE TN SLAETPO TOU
vOpooipwva KATw armo to vEdoC He TN Hopdn KoAdpou (otn Pacn tou vEdouc) va KUpaLveTal amo 3 €w¢
140m.

2TO wPLHo otddLlo NG {wng tou udpocidwva, To XOavoeLOEC VEPOC «AKOUUTIAELY OXESOV TNV EMLPAVELA TNG
BAaAooco0C KoL TO KATWTEPO HEPOC TOU LOpooiPwva va Kveital e peyaAutepn TaxvTnTa.
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XwpLKA KaTavoun
OVEHOOTPOBIAWY,
VOpoCLPWVWV KAl XWVOELOWV
vepwv otnv EAAada, yia tnv
nepiodo 1709-2012.

(MoAvapBpa yeyovota
QVTUTPOOWTIEVOVTAL KATW OO
T CUMBOAA TOU ZXAUATOC,

ta omtoia 6ev epdavitovrol
g&atiag tng xapnAng
avaAluonc tou ypadriuatoc.

Matsangouras et al., Int. J. Climatol., 2013



| ._ . Ot 12 topeic mou epdavifouvv avénuévn
| i > e | ouxvotnta avepootpoBilwv kot vdpocidpwvwv

, | _ otnv EAAada, pe xpion GIS: n D1 vmno-nteploxn
ntral = e Bploketal oto Bopelo lovio meAayog,
MadedoniaD6 T e I . . .

</ oupnepthapBavopevng tng Kepkupag; H umo-
nieploxn D2 Bploketal 0To KEVIPLKO 16VLO Kall
neplkAelel to BA tunpa tng Nelomovvrioou; n
uTto-rteploxn D3 adopad tnv Kprntn; n umo-nepLoxn
D4 neplopiletal oe OAn TNV ATTLKN); N UTIO-TtEPLOXN
D5 adopd T0 VNOLWTLKO CUUTTAEYHO TWV
Yrtopadwv, oto BA Awyaio; n umto-rteploxn D6

5 L‘ adopd tnVv kevrpikr) Makedovia; n uno-meploxn
eloponnesus ;Pt:‘ika ) D7 mepAapBAVEL TIC VOTLEC TIEPLOXEC TNC

: MeAomovvnoou; n uno-rteploxn D8 adopd to
VNOLWTLKO CUYKPOTNHA TwV KukKAAdwv Kot n uro-
neploxn D9 tnv avatoAlkr) mAeupa tou Alyaiou,
niou meplhapfavel Staomapteg eKONAWOELC
aVEUOOTPORIAWV o€ Alya vnoLd ] KATd LAKOC TNG
TIEPLOXNC TOU avaTtoAlkou Alyaiou MeAdyouc,

lonian
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Matsangouras et al., Int. J. Climatol., 2013



Ap. leyovotwy

Xpovikn Katavoun otnv EAAada

lotopka yeyovota: 1709-1999
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Feyovota
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Matsangouras et al., Int. J. Climatol., 2013



Feyovota
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MEOEC CUVOTTIKEC KATOOTHOELG KOl AVWUAALEC TNG ATUOOPALPOC
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Clino: 1981-2011 Tornado
Waterspout

<— | AvtikA EAAGdSa
Notio Awyaio

Méon nueprnoLa VWAL KoL LEGN NUEPNOLOL GUVOTITIKA KOTAOTAON

v ¢ v v v

Emoxwkn) AvaAluon Mnviaia AvaAuvon Katakopuda Entineda Sea Level Pressure Lift Index
500 hPa
700 hPa
850 hPa
925 hPa

Nastos and Matsangouras, Nat. Hazards Earth Syst. Sci., 2014



MEOEC CUVOTTIKEC KATOOTHOELG KOl AVWUAALEC TNG ATUOOPALPOC

Avtikn EAAada: d)B}Vénwp TR
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Nastos and Matsangouras, Nat. Hazards Earth Syst. Sci., 2014



MEOEC CUVOTTIKEC KATOOTHOELG KOl AVWUAALEC TNG ATUOOPALPOC

Avtikn EAAada: POwonwpo, TR
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Nastos and Matsangouras, Nat. Hazards Earth Syst. Sci., 2014



MEOEC CUVOTTIKEC KATOOTHOELG KOl AVWUAALEC TNG ATUOOPALPOC
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Nastos and Matsangouras, Nat. Hazards Earth Syst. Sci., 2014



On line cuotnua avadopAc aveooTpoBAwY
(http://tornado.geol.uoa.gr)

EAANVLIKN Baon akpailwv KAPLKWY GaLVOUEVWV
(Hellenic severe weather phenomena)

Epyaotnplo KAlpatoAoyiog
& Atpoodatptkou MeptPariovtoc
Moverotnuo ABnvwy
(http://lacae.geol.uoa.gr)




LACAE Tornado Report data stream System

TR .. ..
J  Control Manager | 2 —
L (Step 1) Confirmations by:
I LACAE : *Location (lat/lon with Google | * Other source (press
: Tornado | | map interface zoom in/out) | Submission . media, TV, web)
I Web , | *Date e ! * Other reports
I_Interface | | * Time (in local time) * Attached media
— T 7 7 | »Accuracy of time (£ min) i * User liability
y * Additional info about time
) - area where observed (flat, etc)
‘ | Plausibility !
(Step 2) o=y | Check | T
5 *Type (tornado, waterspout,etc) i —— |
* Description (duration, etc) & S ] i |_ - = |_ =
L o Other weather phenomena « — I Not ] I passed & |
i (hail, rain, etc) — I passed | ' stored |
, Web | | » Casualties, damages to L - $ = I - _\L_ =
. Users | properties or to crops —
toreceeeeeed | o Attach media files (photo, ) k| ;
videos) . Primary | S —
« Contact info (optional) ' Database @
(Step 3) "Published on |
*Summary of report { LACAE Tornado ---—------------
* Accept Terms and Conditions website i




Medicanes

» Mediterranean Sea, appears to be a vulnerable area for cyclogenesis.

» The specific orographic structures surrounding the Mediterranean, such as Alps, Pyrenees and Atlas
mountains may trigger air flow to vortex development. Despite the synoptic formation of cyclones in
the Mediterranean, occasionally there are cases when meso-scale extreme low pressure systems
appear, having the characteristics of tropical cyclones, as they captured by satellites.

Mediterranean Tropical Like Cyclones (TLC) known as Medicanes are accompanied by
strong winds, heavy precipitation and thunderstorms, causing occasional severe damages in private

property, agriculture and communication networks, or resulting in flooding of populated areas, posing a
risk to human life.

» These meso-scale cyclones, with diameter, usually less than 300 km, have a rounded structure and a
warm core, as well as intense low sea level pressure (Businger and Reed, 1989). Their intensity appears
much weaker than tropical hurricanes; however, some of them have reached tropical hurricane
strengths.



Spatial variability of TLC impacts

» The majority of the recorded impacts concerns favorably specific areas such as the Balearic Islands in the
archipelago of Spain in the western Mediterranean Sea, near the eastern coast of the Iberian Peninsula, Sardinia,
Sicily and also southern Italy, although there is a large number of casualties regarding the northern coasts of
Tunisia, with respect to a flood episode mentioned as “north African flood” in September, 1969.

» Tornadoes associated with significant damages are mainly spotted in the west and central Mediterranean basin,
mostly accumulated near the shores of the Balearics and the Aeolian Islands in a volcanic archipelago in the
Tyrrhenian Sea north of Sicily,

> As far as floods are concerned, southern Italy and Sicily are the most affected areas, with nearby islands, like
Malta, also having impacts caused by many flood incidents.

> The wind speed ranges from 47 to 180 km/h among the different cases reported. It is evident that private and
public damages occur mainly in areas affected by flood episodes. However, the Balearics Islands seem to be an
exception to this rule, with no floods, against many tornadoes reported. In the eastern Mediterranean, there are
reduced reports on TLC impacts mainly occurred in urban agglomerations, that is the case of Athens, in western
Peloponnese and Cyprus Island.



"q' Bab El Oued, Algeria, Flood on November
10 2001 (Dj/llad/ Benouar, 2015)
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During November 9 and 10, 2001, Algeria:

» more than 900 people were killed, thousands injured.~

damaging winds and severe flash floods in Alger’ \go'\e(
\Q 2

» Strong winds and persistent Vd W\ . the Balearic Islands on November 11,

producing 4 casualties. (\5 < 209 41 220000 pines and the removal of 60% of beach

sand. A total of « d\(\% \I, m\oo .ol In private property damage was estimated by insurance

pi r‘\o “'\)
compa ‘a‘\(\% Qe Ce(\
0 (O
\) S (S’(.O( (Homar and Stensrud, 2004)
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EYPOMAIKO KOINOQONIKO TAMEIO

Enwxelpnaotako Npoypappa
Avanté€n AvBpwnivou Auvapikou, Eknaideuon & Ata Biou MaBnaon

EAAHNIKH AHMOKPATIA

Edvikov kot Kamodictprakov
[Tavemotnuov Adnvev

EBNIKO KAI KATOAIZTPIAKO MTANETIZTHMIO ABHNQON

Movtedonoinon tns Katakopugns dopns Tpontkou
TUnou Meooyelakwyv KukAwvwy (Medicanes), pe xphon
OHAVOUS NMPOCOHOLWOEWY NPOYVWons HE 10 HoVIERD
WREF kat n enidpaon tns kAlpatikns addayns.
"MEDICANE"

www.lacae.geol.uoa.gr

= EXNA
= 2014-2020

Eupumaliy Evwon) Me tn cuyxpnuatoddétnon tng EAAadac kat tn¢ Evpwnaikng Evwong
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Seasonal geographical distribution of medicane occurrence (yellow color for autumn, red color for summer, green color for
spring and blue color for winter) based on the selected 63 cases over Mediterranean during the study period 1969-2014.

(Nastos et al. 2017)
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Time series of the annual total precipitation for
representative stations of the Hellenic
Meteorological Service network.

(Nastos et al. 2008)
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Spatial distribution of the trends of the annual number of
rain days (precipitation 21 mm) over Greece. Red
proportional cycles for positive trends, blue proportional
cycles for negative trends and yellow rings for statistically
significant trends at 95% c.l.
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Spatial distribution of the trends of the simple daily intensity index (SDII) over Greece.
Red proportional cycles for positive trends, blue proportional cycles for negative trends

and yellow rings for statistically significant trends at 95% c.l.

(Nastos 2008)
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BULGARIA e probability of the
extreme events is well
determined by the scale
and shape parameters of
the fitted gamma
distribution. The results
show that the shape
parameter of the
precipitation gamma
distributions remains rather
2, A I stable in this period of
AN g study (1957-2001)

AN ) ' 2 independent of total
precipitation, while the
scale parameter, which

: T 156 26 characterizes the scale of

A S iZ the intensity of the daily

Zd:f 1342 991 — ., & precipitation (the higher the
35 R 1o.53”j’ 35 scale parameter is, the
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most variable. High figures

Spatial distribution of the scale parameter of the gamma distribution of the scale parameter
fitted to daily precipitation totals appear in the western,
eastern and southeastern
Greece, while low ones
appear mainly in the central
continental Greece.
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The fitted gamma distributions to the precipitation datasets within 10-year
sub periods indicate that the scale parameter increases for the western
and southern-eastern sub regions, while the annual precipitation presents
a downward trend, especially during the last decade 1991-2000. The
increase in the variance and the scale parameter, as well as the shift of
the mean towards higher values reveal the incidence of extreme daily
precipitation values since 1980s

(Nastos and Zerefos 2008)



Urban Heat Island and heavy storms

It is very likely that future trends of the frequency of heavy precipitation events (or proportion of
total rainfall from heavy falls) will happen over most areas, based on projections for 215t century
(IPCC, 2014). On the other hand, heavy storms of convective nature in the developed mega-cities
could be attributed to the urban heat island (UHI). The possible main factors, which cause urban
induced changes in precipitation, are the mechanical turbulence from increased surface
roughness, the addition of sensible heat from the urban warm air and the anthropogenic
condensation nuclei floating in the urban air.



URBAN HEAT ISLAND

Little vegetation or evaporation causes cities
to remain warmer than the surrounding countryside




Lack of vegetation, lack Anthropogenic heat released from
of evaporative cooling, heated or cooled buildings

shading

Heat released
by traffic

Building materials store
solar heat and release it
at night

Tall buildings trap air
in to the street

canyons and reduce
Q wind speed within
the city

Long-wave radiation
is reflected from
walls back to street
level

02

Due to the UHI a city centre can
be over 10 degrees warmer than
the surrounding countryside




Mean annual rain intensity
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Mean annual rain intensity (MARI; mm/h) for the days with daily rain totals = 10mm, 20mm
and 30mm for Athens, along with the 9 points moving average fitting (red line).

v’ Statistically significant (C.L. 95%) positive trend of MARI (+0.03mm/h/year) for rain events over
10mm, during the examined period 1930-2004.

v’ There are not significant trends of MARI for rain events over 20mm, 30mm, 40mm and 50mm.

v’ It is worthy to point out that, stronger trends, statistically significant (C.L. 95%) within the
period 1990-2004, with respect to the rain threshold of 10mm (+0.46mm/h/year) and 20mm
(0.48mm/h/year) appear.

Nastos et al., 2017
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Monthly composite anomalies (reference period: 1981-2010) for the sea level
pressure (hPa) calculated from NCEP/NCAR reanalysis datasets, during the wet
(October-March; left graphs) and dry (April-September; right graphs) period 1990-
2004.

The composite anomalies of sea level pressure indicate not only the absence of
increased cyclonic circulation over Greece but also slight increased anticyclonic
circulation for the wet period (left graph) and negligible cyclonic circulation for the
dry period of the year (right graph).



Both the patterns of the
composite anomalies of
geopotential heights at
850hPa and 500hPa levels
reveal that, negative
anomalies (increased cyclonic
circulation) do not appear but
on the contrary, slight positive
anomalies (increased
anticyclonic circulation) exist
in the wider area of Greece for
the wet period (left graphs)
against unimportant minor
negative anomalies for the dry
period (right graphs).

Monthly composite anomalies (reference period: 1981-2010) for the geopotential heights
(m) at 850hPa (upper graphs) and 500hPa (lower graphs) calculated from NCEP/NCAR
reanalysis datasets, during the wet (October-March; left graphs) and dry (April-
September; right graphs) period 1990-2004.
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Aridity Index 1951-1960 Aridity Index 1961-1970
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Donald J. Trump @

| AxkolouBrors | Vv
@realDonaldTrump . ;

The concept of global warming was created
by and for the Chinese in order to make U.S.
manufacturing non-competitive.

11:15 . - 6 Noe 2012

104.135 Retweet 66.816 cuionucvoslg "pov apéost”

L0920 : 8

QO 1y T 104y O 67y

v

Linda Sullivan @LindaMSullivan1 - 14 Nos

Amnévtnon oto xpriotn @realDonaldTrump

| can't believe these comments are the way Americans, or anyone with respect for
another human, would respond to the President of the United States. & It

makes me sad that people have risen to this level of disrespect for our country's
leadership.

Q 2 (] (/

Dan Plews @Danplewsaortas - 25 Nos v

I'd say those who voted for @realDonaldTrump were the first to disrespect your
country's leadership.
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Radiative forcing (RF) estimates in
2011 relative to 1750 and
aggregated uncertainties for the
main drivers of climate change.
Values are global average radiative
forcing, partitioned according to the
emitted compounds or processes
that result in a combination of
drivers. RF is the change in energy
flux caused by a driver, and is
calculated at the tropopause or at
the top of the atmosphere. Volcanic
forcing is not included as its episodic
nature makes is difficult to compare
to other forcing mechanisms. Total
anthropogenic radiative forcing is
provided for three different years
relative to 1750.



Climate Model Runs With/Without Greenhouse Gases

Global Temperature Anomalies
from 1890-1919 average
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Temperature anomaly (°C)
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The period 2001-2010 (0.49°C above the 1961-1990 average) was 0.21°C warmer
than the previous 1991-2000 decade. The current decade has warmed further: the
average for 2011-2018 1s 0.60°C above the 1961-1990 average and more than 0.90°C
above the late 19th century average. The last four years are the warmest four in
record: 2015 and 2016 are clearly the warmest years (0.76°C and 0.80°C,
respectively), while 2018 1s fourth warmest (0.60°C above the 1961-1990 average).



The Greenhouse effect

Some solar radiation is Some of the infrared
reflected by the atmosphere radiation passes through
~ and earth's aurffgoo the atmosphere and Is

lost in space

Some of the infrared radiation is

, : absorbed and re-emitted by the

Solar radiation passes through -~~~ A greenhouse gas molecules. The
the clear atmosphere. « 2 direct effect is the warming of the

Incoming solar radiation: \ earth’s surface and the troposphere.
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700 -

Records of (A) CH4, (B) CO2,
and (C) 6D from the Allan
Hills BIA (Site 27; black line
and black symbols between
115 and 250 ka) compared
with records from
Vostok/EPICA Dome C (green,
red, and blue lines) (11, 18—
20). The range of gas and ice
properties in the 1-Ma ice
from Site BIT-58 is shown to
the right.

Boxes around the 1-Ma data
indicate an age uncertainty of
+89 ky (SE) forn=6
measurements of ice below
117 m assuming an external
reproducibility (1o) of £213
ky. D shows the stacked
benthic foraminiferal 6180
record (4), and E shows a
record of deep ocean
temperature based on
foraminiferal Mg/Ca (17).
ppb, parts per billion. (Higgins
et al. 2015)



CO2 Concentration (ppm)
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Could the warming be natural?

Grey Areas = Interglacials
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Meon Oeppokpacia Agpa

Zevdpio A1B: MetaBoAn tng Méong ETiolag Oegppokpaciag
METASU TWV TTEPI6dWYV 2021-2050 ko 1961-1990
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2evdpio A1B: MetaBoAR Tng Méong ETRolag Ospuokpaciag
METASU TWV TTEPIGSdWYV 2071-2100 Kot 1961-1990

427 :%‘3' -

40 D

38 -

36 -

34
18

2021-2050, evaplo A1B : Avodoc HEONG €TAOLOG
Bepuokpaoiac kata 1,4 °C.
2071-2100:
Avobog Bepuokpaociag kata 2,8 °C (2evaplo B2) €wg
3,9 °C (2evaplo A2).
MeyaAUtepn avodoc tnc Bepuokpaciac oTiC
NTMELPWTIKEG O€ CUYKPLON E TLC VNOLWTLKEG
TepLoxeC tnC EANGSOC.
MeyaAUtepn avodoc tnc Bepuokpaciac to BEpog
Kol To dOWVOTIWPO Kal UIKPOTEPN TNV AVOLEN KAl TO
XELLWVAL.

MetaBoAn Tng Méong ETRo10g Oeppokpaciog
METASU TWV TTEPI6SWYV 2071-2100 kKot 1961-1990

MeTaBoAn Osppokpaaiag CC)

@ Zevdplo
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EMEKA, 2011



Mean winter air temperature change (2021-2050)
42 30

40 -

38

18 20 22 24 26 28 30

Mean spring air temperature change (2021-2050)
42 .

34+
18 20 22 24 26 28 30

Mean summer air temperature change (2021-2050)
42 30

25
20

15

1.0

18 20 22 24 26 28 30

Mean annual air temperature change (2021-2050)

18 20 22 24 26 28 30

IMSD for winter air temperature change (2021-2050)
: 10
08
08
04
02

0o

IMSD for sprmg air tcmpcramre change @2 021-2050)

i
i

IMSD for autumn air temperature Lhangc (2021-2050)
s - - 1.0

18 20 22 24 26 28 30

o8

06

04

02

0.0

18 20 22 24 26 28 30

IMSD for annual air temperature change (2021-2050)

Spatial distribution of ensemble mean
seasonal and annual air temperature
change (left graphs) and inter model
standard deviation (IMSD) (right
graphs) for the near future 2021-
2050, under SRES A1B.

The temperature datasets of a total of
12 simulations from Regional Climate
Models (RCM) carried out by the
European program ENSEMBLES
(http://ensemblesrt3.dmi.dk/) were
used in this study. More specifically,
the results of the following
simulations were analyzed: RCA3
(HadCM3Q), RM5.1 (ARPEGE),
HIRHAMS5 (ARPEGE), HIRHAM5S
(ECHAMS), HIRHAMS (BCM), CLM
(Hadem3QO0), RegCM3 (ECHAMS),
RACMO2 (ECHAMS), REMO
(ECHAMS), RCA (BCM), RCA
(ECHAMS), RCA (HadCM3Q3); the
name of the General Circulation
Model (GCM), from which data were
used as input in the simulation
process for each RCM, appear in
brackets, while the name of RCM
used for the mentioned simulations
appear in front of the bracket. The
spatial resolution of the 12 RCMs is
0.22° longitude x 0.22° latitude.

(Nastos et al. 2012)



42

40 —

38

42

40

38

36

34 T T T T T 1
18 20 22 24 26 28 30

Mean summer air temperature change (2071-2100)
42

40

38

42

40

Mean annual air temperature change (2071-2100)

18 20 22 24 26 28 30

IMSD for winter air temperature change (2071-2100)

42 =i 15
{ 1

} 08

06

03

0.0

IMSD for spring air temperature change (2071-2100)

a2 15

0D N 12
& 09

38 v

*7 Eama, 4 03

34 1 T T T T ‘x 0.0

15

A== T T T T T 1
18 20 22 24 26 28 30

12

0.9

06

03

0.0

IMSD for autumn air temperature change (2071-2100)
15

12
08
06
- 0.3

0.0

IMSD for annual air temperature change (2071-2100)

Spatial distribution of ensemble mean
seasonal and annual air temperature
change (left graphs) and inter model
standard deviation (IMSD) (right
graphs) for the near future 2071-
2100, under SRES A1B.

(Nastos et al. 2012)
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Spatial distribution of the projected decrease in Aridity Index between 2021-2050 (left graphs), 2071-2100 (right
graphs) and the reference period 1961-1990, from the simulations of the Regional Climatic Models under SRES
A1B, which were carried out within the European project “ENSEMBLES.
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Regarding the future projections, slight decreases of Al ranging from -0.05 to -0.35 are expected to appear in
the near future (2021-2050), with considerable changes (-0.20 to -0.35) over mountainous continental Greece
(Pindus range and Peloponnese) against less decreases (-0.05 to -0.10) appearing in Attica, eastern continental
country, Cyclades, Dodecanese, eastern Crete and northern Aegean. Higher decrease (-0.15 to -1.00) is
expected with respect to the far future 2071-2100, appearing the same spatial pattern as previously described.

(Nastos et al. 2011)
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Online GIS database e ouvexn kotaypapn akpaiwv KalpLtkwv eaivougvwy otnv EAAada (http://lacae.geol.uoa.gr)
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CAN-HelP (Copernicus Academy Network of Hellenic Partners) is a Greek member of the -  aaed B W 5 ; @E' LAND MONITORING
European Copernicus Academy Network, which comprises of a group of collaborating Greek . Fox 2 Wt A N i CLIMATE CHANGE
institutions, who joined forces in order to better serve the following objective: . TR . oo ; @ EMERGENCY MANAGEMENT

to become a Copernicus ambassador for Greece, thus supporting the European Commission’s N = 2 Vi e 30 SRR (U. SECURITY
initiative to stimulate awareness and spread knowledge about the Copernicus programme

across Europe.

The CAN-HelP group includes Greek institutions and private organizations with proven ‘ ’ :

Copernicus related activity or interest. ' Opernicus

Europe’s eyes on Earth
- Laboratory of of Climatology and Atmospheric Environment(LACAE), Faculty of Geology

and Geoenvironment, National and Kapodistrian University of Athens

http://lacae.geol.uoa.gr/

- National Observatory of Athens

http://www.noa.gr/

- University of Peloponnese

https://www.uop.gr/

https://www.facebook.com/CopernicusAcademyNetworkHellenicPartners/
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