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Data: Mitchell, T.D. and BD. Jones. 2005. International journal of Climatology.
Analysis: Gonzalez, B, R.P. Neilson, |. M. Lenikan, and R.J. Drapek. 2010, Global Ecology and Biogeography.
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PAST: global warming in a century
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Climate.change and aridity zones
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averages for the regions Northern Asia (NAS); Central Asia (CAS),
Central-Southern Europe with the Mediterranean (SEM) and North
Europe (NEU). Source: data of IPCC 2007, design. B. Galos



- "%s.
Ehicngeefimean summer precipitation’(%/o)*

summer (JJA) |

averages for the regions Northern Asia (NAS); Central Asia (CAS),
Central-Southern Europe with the Mediterranean (SEM) and North
Europe (NEU). Source: data of IPCC 2007, design: B. Galos



summer (JJA)

averages for the regions Northern Asia (NAS); Central Asia (CAS),
Central-Southern Europe with the Mediterranean (SEM) and North
Europe (NEU). Source: data of IPCC 2007, design: B. Galos



Theoretical biome shifts in Siberia by 2080
3 B1 projection (Tchebakova and Parfenova, Ef_lL 2011)
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green — new forest habitats; yellow — new steppe habitats; white — no change

By 2080 40% of the Siberian boreal forest may be occupied by steppe and forest steppe




diff temp [°C] 2071-2090 vs. 1971-1990 JJA diff prec [%] 2071-2090 vs. 1971-1990 JUA
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Future in Europe: 1980 vs. 2080

Summer temperature and precipitation increase
ENSEMBLES Model, 25x25 km raster (Galos et al. 2010)
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Projected change of mean annual temperature in the Carpathian Basin
average and variability of 12 climate models

Galos B, 2013
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Trend change in interannual distribution of precipitation

Carpathian Basin, mean of 12 climate models  5,,c 5 2913



Why are plains more threatepgﬁ;,
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— :-‘?-'.i | 6.9 °C/ 1000 km

= G ﬁge of 1°C: = 145 km!
,D|fference of three magnitudes!

Jump A, Cs Matyas, J Penuelas 2009 : The altitude-for-latitude disparity in the
range retractions of woody species. TRENDS IN ECOL. & EVOL. 24:(12) pp.
694-/01. (2009)
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1961-1990
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Climate niche of beech in Hungary 2000-2050
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Prediction: Prudence project (data: E. Rasztovits)
(in: Flhrer, Matyas, Csoka, Lakatos, Bordacs, Nagy, Rasztovits, 2010 Current status of
European beech genetic resources in Hungary. Comm. Inst. For. Boh, Praha, 2012
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e ﬂ\r R’ =0.891
T Beech decline, Hungary \\

Increasing drought i \
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Mortality increase in beech (Y axis: mortality rate %)

with growing drought (X axis: Ellenberg drought index)
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Mass mortality, beyond the limits of tolerance
Test site: Kamon (Hungary) nr. ffd: 180, ann. prec.: 700 mm
Provenance: Ayan, Yakutia (Russia)

Number of frostfree days: 107, annual precipitation: 890 mm




" Stress selection

Disease, pest mass
_— susceptibility mortality
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Increasing environmental stress>>>>>>
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Effect of selection on genetic diversity g ~rfs®
Quercus petraea in Hungary W

Sampled: 15 stands exposed to drought selection

(Borovics A, Matyas C. 2013: Decline of genetic diversity of sessile oak at the
retracting (xeric) limits. ANN. FOR. SCI. 70:(8) pp. 835-844. (2013)




Extreme drought selection pressure eliminates diversity
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Effect of temperature stress
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Annual total insect damage (hectars) in Hungary

versus Palfai’s drought index (PAlI)




NNUMBEF O gEnErations of*spruce bark

(2021-2050)-(1961-1990) (2071-2100)-(1961-1990)

- spruce stands
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roblems dwindling rural income
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~ Tensions W|th nature conservation and greens

Discrepancy with centrally regulated
mitigation measures

Rethinking of the concept of sustainability?



e e

BT o |
SYLVICVLTVRA OECONOMICA,

saupwihlided: ad‘?:zd)t 1 MattemidRioe
el uug

Sur

D

@mmbhcber ®a1ﬁc1l1111q/

émgu forderft burch Gsottliches Benedepen dem allenthalben und insgermein einreiffenden

Seofien SBol6-SSeanael/

trmutfem@cit. Prans-und VerfeBung vielerhand Baume su profpiciven)
affo durdy Anflug und Biedervad)s Des fo wohl guten und fdhleunig anwadhfend + al8 andern gunefichfigs
piiglicoen Dolkes, dangs Sde und abgerriebene Nolhstinderegen, Pligeund Orte miderum Holkeeld, nitund brevdbar i
i3 Bevorab von Saam = Bimen und tofe der twollde Baum-Saantenyu fammlen, der Grimd und Boden junt Sen june
ten, foldye Saat pubemverclfieligeny, auh ber funge Anflug und Wiederad)s jubcobadyterr,  Daneben dad fosemanute lebendige,
sm st Obersund wmrsaolq Tiubringen und 3u verniebren, weldien bepacfiat die Arten ded Tangel-uad fanb !\o{qm
1§¢B deren Gtgcnrmﬁ’rm und twas smg(eaao(ﬂﬂlr Saarten teene, audy wie man mit frembden Baunv Seroddyfen fich yu
veebalten, ferner, wie dag Holsu fillen, guvertoflen, ju didheen und fonft ju nufen.

Eﬂu nothdurfitioer ':Ber{or ung bes Haufi: Bau-Brats Bergsund Schimel- MWefens)
e cine unnumﬁ rznbc Holi u% g Sand 1nd Seutert/audh jidem HaupABixthe juumfthisbaren grofen
fehmen; pHleglich und fiighicy su ergichlenund einjufiihren.

%vcﬁm augmcbemegrﬁnblubmatbmd}tvonbcnmssoum Sdif. Seanden

Sefundenen Turff

’r%?aturl ¢ Delchaffenbeit/ arofien Nuben/ Siebraud) ind niiglidyen Berfoblun
: “b %?&qbcgz‘gtﬁ%gbcda!g?mcmmbcftmsg)fcbmbm blicy biung,

 Hann Sarlvon Sorlonity

! ;"3301;!; mﬁ@butﬁ. S @nmmmmatbmnb Qben%crg:,g,auptmann

N

’mxtﬁﬁmst Pobf; unb@()ufﬁrfﬂ edd;ﬁ amrgmmgﬂmpm ILEGIO.

_ berlegts Sobaml Stitg lcb ‘i’smun e




-

-genetic) measures w
T - -

ng with medium intensity

e B ol

— -—

§tem numbers
ring is essential!
act information from exposed (southern)
= .; ns also from abroad

g:f# ep rotation age lower

e Wi

e Develop decision support system



.d-I" - e o

mely admonitions -
B J— "-
sive reason for global economic problems is
pletion of patura'l and social capital

=CONnc T OW

o -
'y regeneration of environmental and
éresources

y IS a subsystem of the human society, and

unctlon only within the frame of the natural

stem

= Th_e, solution needs a general overhaul of society
- ~and economy

The building of a sustainable
society is a cultural issue



‘

o~

B

- —

ore resilient forests |
e =

e~ -

apts might nc o"

e

P - - — - —

—

’ - .

S g
B Tl
‘- — L

2rm vision,
."i _~—elyl

“expect surprises!

Adapted: Craig Allen, Los Alamos, USGS
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