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1. Ewoaywyn



Difference from 1961-1990

KAtuatikn AAAayn : Ta teAevutaia 150 ypovia
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KAtuatikn AAAayn : Ta teAevutaia 150 ypovia
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[poBoAec AAAaync¢ KAluatoc yia tov 21° Awwva

Global GHG emissions (Gt CO»-eq / yr)
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Global surface warming (°C)

[poBoAec AAAaync¢ KAluatoc yia tov 21° Awwva
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Ertidpaoceic ota Owtkoouotnuota & Yrtnpeoiec

* Entidpaon oc eninedo npooapuoync / BpaxuBia eidn (Hughes 2000).

» Emtidpaon oe eninedo patwvoloyiac / Asitoupyisc F(kAwuatika onuate) (Bradley et al.
1999, Menzel et al. 2001, Cramer 2005).

*Entibpoaion o€ erntinebo otkouatoAoyiac /UeTaBoAIKOC kal avénNTiko¢ pUBOC, AOyw
aAdaywv otnv atuoo@alpikn cuykevipwon tou CO, n ota ipotumna tn¢ Jepuokpaoios
kot Tn¢ Bpoyorntwonc (Phillips 1996, Briffa 1998, Brown 2001).

* Enibpacon o€ eninedo KATAVOUNS TWV ELOWV.
AT ... 3 °C =2 1o00epuikeg ardayeg 300-400 xtALOUETPWY O€E YEWYPAPLKO Adtog ff 500

UETPWV O€ UYOoueTpo / Metakivnon mpoc Touc moAoU¢ N Tpo¢ UEYOAUTEPO UYOLETPA
(Webb 1987, Webb 1992).

« JUv9ctec emibpaoelc / AAAayec ota amoteAéouata Twv aAAnAemibpacswv twv
ntapantavw (Walther et al. 2002)

* H aveéaptntn 1 cuvepyLoTikn dpAcn TWV TAPATTAVW TILECEWV, 0ONYE( O€ KATAKOPU PN
avénon tou Baduou aBeBatotntac onotacdnnote npoonadelac tpoBAsYnc tne
UeAAovTIKNC SOUNC TWV OLKOOUOTNUATWYVY TOU TAavntn.



Ertidpaoceic ota Owtkoouotnuota & Yrtnpeoiec

ABeBatotnta otig tpoPBAEPeLC TpwTOTNTOC
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Gonzalez et al. GEB 2010



lMAavntikn AAAayn: Atuoopatipa & Bloopoaipa

KAlpatiky AAAayn
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lMAavntikn AAAayn: Atuoopatipa & Bloopoaipa

letters to nature

Acceleration of global warming
due to carbon-cycle feedbacks
in a coupled climate model

Peter M. Gox*, Richard A. Betts*, Chris D. Jones*, Steven A. Spall*
& lan J. Totterdell ¥
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lMAavntikn AAAayn: Atuoopatipa & Bloopoaipa

[1poBAeyn BtouaZag yla ro ETOC 2100 (kg Cm?)

Cox et al. Nature 2000



Avvoauikn Meooyetakwv Aacwv
Yrio Juvinkec KAwuatiknc AAAaync

2. Medobot & Epyaleia



Medobot & Epyaleia

OwoAoyikd Movtéda kot Movtéda Auvoptkig Aacwv

» Juvdeon napouoac yvwaonc Kot mAnpopopiac

» Alepeuvnon Jewplwv Kol UMTOVECEWV

» Atlepeuvnaon oevapliwv / moootikonoinon aBeBatotntac

* [l pakpoBia oltkoouotnuata (rt.x. daon) mpoBoAéc aAdaywyv duvatéc o “avBpwrivo™ xpovo

JTATIKA/ ITATLOTIKA Avvapika / MnxavioTika
EukoAila avamntuéng katl epoppoyng MeyaAo eUpo¢
ArAotnta — Alabyela AELTOUPYLWV UNXOVIOHWV
ZuvnOwc¢ utooUvoAo Mo SUokoAn avamntuén & edappoyn
AELTOUPYLWV LNXOVIOUWV
Auvénuevn aBefatotnta epappoyns MoAumAokotnta — “black box”
UTIO CUVONKEC KALLOTIKAC OAAOYAC




« Jtatikae (Niche-Based Models of Species Climatic Envelops)
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Observed distribution
(Jalas and Suominen, 1973)

Simulated distribution

1. Movtelomnoilnon tou BLOKALLATLKOU XWPEOU TWV

eldbwv: Dist = f (T, P, PET, soil type, ...)

2. Xpon npoBoAwv aAAayng KAlpotog

3. NéoL xapteg e€anmAwong

Pearson & Dawson GEB 2003



Avvautiko Movteda Mikpnc KAipokac

CLIMATE SUEMODEL
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Avvautikee Movteda Meonc KAluakog
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: MovteAa lNaykooutac BAaotnong

* Auvauika (Dynamic Global Vegetation Models — DGVMs)

Net ecosystem exchange NEE

Photosynthesis

C
9, Gross Primary productivity (GPP)

Net Primary productivity
(NPP) = GPP-Plant respiration

Plant respiration

co,

co,

Soil respiration

(heterotrophic)

Carbon Fluxes in LPJ o RH Sitch et al GCB 2003




Medobot & Epyaleia

NEa ¢paon otn dnuiovpyia kot epapuoyrn SUVOULKWY LOVTEAWV:

A) Eupaon otn ouvdeon ue epyaoiec nediov & MEPAUATIKOUC OXEOLOCUOUC
(pursue of highly data constrained models)

B) Eupaon otn dnutoupyla puebododoyiwv kat dtadikactwyv emaAnBevonc
(benchmarking and validation procedures)



Juvbdeon Epyaotnpiou/lediov ue Avvauiko MovteAa
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| Mukpnc¢ KAipakac Epyaaoiec MNediov &
BpoyurtpoGeouec ArtoKpioELC

* Kataypopn mpotunmwy avayevvnong
* Kataypapn npotunwv BvnoLluotnTtoc

* Kataypapn npotunwv @wtoouvieonc kot avarnvornc (A R,, Ry)

max’

* Kataypapn Asttoupyikwy yapaktnpwy (.. H WD, LMA, N, P, ...)

max’



Mukpnc¢ KAipakac Epyaaoiec MNediov &
BpoyurtpoGeouec ArtoKpioELC

- Eninedo atopou- nAnBucpou

\\\\\\

A Mukvotnta Avayevvnong
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Canopy Openness HAtakry AktivoBoAia
>

Fyllas et al. FEM 2008




; Makponipodeouec Epyaoiec lNediou

[MapakoAovudnon npotunwv avayevvnong
lNapakoAovdnon npotunwv avantuéng
lNapakoAovdnon npotunwyv BvnoluoTnNTac

lMapakoAovBnon powv-kukAwv C, H,0 kot Spentikwy



] Makponipodeouec Epyaoiec lNediou
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[ MeyaAnc KAluakoc Epyaoiec lNediov & Bao. Asdbouevwyv

* Baoeic Aedbouevwy AaktuAiwv Avénonc

* Baoeic Asdbouevwv NETOUPYLKWV XAPAKTNPWV
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BéAtiotog PuBuoc Avénonc
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] MeyaAnc KAluakoc Epyaoiec lNediov & Bao. Asdbouevwyv
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Avvoauikn Meooyetakwv Aacwv
Yrio Juvinkec KAwuatiknc AAAaync

3. lpoBAeyeic (lMpoBoAeg)



] Epapuoyn evoc BlokAwuartikou puovteAouv otnv 18npikn

present potential distribution A2 2020

A2 2050 A2 2080
Potential distribution of Quercus suber

Garzon et al AVS 2008



Epapuoyn evoc BlokAwuartikou puovteAouv otnv 18npikn

North European forests
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GREFOS v2: Epapuoyn umo osvapla KALUaTIKNG aAdayncg
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] [eploxec MeAetnc

Koavia, TeeBevarv OAvpmog
(39 51N, 21 11 E) (40 00N, 22 30 E)
800 - 1000m asl 600 - 1200m asl

' 1050m

950m b
mean T=9.8+1.4°C %
tot P =882 + 228 mm

Emberger Q=104.0

mean T'=89+18°C
tot P =689 + 281 mm
Emberger Q=80.9

E(on (evdewtika): Elon (evdeuctik):

P.nigra P.nigra
Q.frainetto Q.pubesgens
A.borisii-regis Q.Cerfls
O.carpinifolia Q.coccifera
A. pseudoplatanus A.borisii-regis
P. tremula F.moesiaca
O.carpinifolia
Avapogec: A. platanoides
Vergos 1979 : /
Anatotong 1977 Avadopéc:

Luoeng k.a. 1993



MNapaustpomnoinon MovteAou

Species Pool Parameterisation

Table 1 Tree species parameters used in this study.

Hmax Agemax’ Frost
Species Type' (cm) (years) s Min. GDD* Shy>  Sha’ Dr. tol.” temp.® (°C) LHS’ FMC?
Abies borisii-regis CO5 45007 5007 53 680° 4 5 3 -10 SED 1
Acer platanoides DB3 25007 250% 50 950" 3 2 3 -15 FCR 1
Carpinus orientalis DB2 15007 1807 24 1200 3 3 4 -9 FCR 2
Fagus moesiaca DB3 4000+ 400% 60 590¢ + 5 3 -7 FCR 1
Fraxinus ornus DB2 1500+ 200% 41 1880° 2 2 4 -9 FCR 2
Juniperus oxycedrus CO4 1200* 500 23 2000¢ 2 2 6 —-10 OBR 3
Ostrya carpinifolia DB2 1600* 150 51 1200° 3 4 4 -10 FCR 2
Pinus nigra CO4 45007 400% 50 630" 2 1 5 -17 SED 2
Populus tremula DB1 30007 140% 62 920" 2 1 3 - SED 1
Quercus coccifera EB4 1200* 450 30 1650" 2 2 6 -12 OBR 3
Quercus cerris DB2 35007 600+ 69 900¢ 4 3 4 -16 OBR 2
Quercus frainetto DB2 35007 5007 45 1200° 3 3 4 -13 OBR 2
Quercus pubescens DB2 25007 500 60 10507 3 2 5 -13 OBR 3

Fyllas & Troumbis GEB 2009



Mean basal area (m2/ha)

Number of stems per hectare

EnaAndevon MovteAou — [pOCOUOLWOELC UE TAPOV KALUOL
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mean basal area (mzlha)

mean basal area (m2/ha)

mean basal area (mzlha)

Epapuoyn umo osvaptla KAluatikns aAdayng
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mean basal area (m“/ha) mean basal area (m“/ha)

mean basal area (m“/ha)
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which relates any two data sets. PS5 (range 0-1) identifies
differences in the relative distribution of x, and p,, while values
less than 0.85 indicate significant divergence between the abundance
of species (Bugmann, 1997a).

Table 4 Percentage similarity coefhicients of the steady-state condition, under different climate scenarios and modes of fire occurrence at the
study sites. Xf corresponds to a specific climatic scenario with enabled fire occurrence, while Xnf is a climatic scenario where the fire submodel
has been disabled. Percentage similarity (PS) values of less than 0.85 indicate a significant difference in the community composition between the
compared scenarios.

Comparing scenarios® Krania, 300 m a.s.L. Krania, 950 m as.L. Olympus, 750 m a.s.l. Olympus, 950 m a.s.L. Olympus, 1100 m a.s.l.

BLf vs. B2f (.86 (.87 (.20 .82 (.91
BLfvs. Alf .80 082 .78 0.B0 0.84
BLf vs. BLnf 0.89 0.89 (L83 LRR 0.96
B2f vs. B2nf (.86 (.87 .81 (.84 0.95
Alfvs. Alnf .71 (L.26 021 0.B0 0.93

*Baseline climate scenario modelled with fire (BLf); baseline climate scenario modelled without fire (BLnf); Al climate change scenario modelled with
fire (A1f); Al climate change scenario modelled without fire (Alnf); B2 climate change scenario modelled with fire (B2f); B2 climate change scenario
modelled without fire (B2nf).

Fyllas & Troumbis GEB 2009
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JUUTEPACLATO

e MEeTATOMILOELC TWV OplwV €EATTAWONC TWV ELOWV
* EUkpata Eidn & Opewva kwvodopa epdavidovv uPpnAotepn TPWTOTNTA

* AA\ayn ota potuna epdAvionc mupKaylwy, e uPpnAotepn ouxvotnta
epudavionc n onoia emnpealetol Kat oo TG aAAayEC otn ouvBeon Twv edwWV

* JUVEPYLOTIKNA Opaon Enpaciac-TtupKkaylac otnv aAlayn
ouvBeon¢ TN KOWOTNTOC
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YNOYPTEID NAIAEIAE. AtA BIOY MABHEHE KAI BPHEKEYMATON 2= -

ENIXEIPHEIAKD MPOTPAMMA
EKMAIAEYEH KAI AIA BIOY MAGHEH J, Ez n A

E ikt ‘Ew
qu’m'm:(v?»wm EIAIKH YNHPEZIA AIAXEIPIZHE
k Me n ouyxpnparodérnon e EAMGSag kai vng Eupwraiknc Evwong
Euxaplotw
”
EuXopLOTLEG

H ouykekpiuevn epyaocia npayuatonotn@nke ue tnv vriootnptén otov Ap. N. QUAAa tou
EpeuVNTIKOU mtpoypauuatoc MEDIT (Mediterranean Forests in Transition) oto nAaioto tn¢
Apaonc «Evioyuon Metadibaktopwv Epsuvntwv/tptwv» tnc Meviknc MNpauuoateioc Epeuvac ko
TexvoAoyiac tou YINABM kot ouyxpnuatodoteital amo to Eupwriaiko Kotvwviko Taueio (EKT) kat
arto ESvikoucg Nopoucg.



