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Fig. 5: Schematic cross section through the present natural zonation of vegetation in Central Europe
(after ELLENBERG 1978).

The beech occurs only in the western and southwestern part of Central Europe, influenced by a
maritime climate. The conifers occur predominantly in the more continental parts, also in the Alps
(Inneralpen). With decreasing latitude and increasing size of the mountains the zone borderlines
become situated higher. The European fir (Abies alba) also occurs in the potential natural vegetation
of the Vosges, but the Norway spruce does not.

WGR - alpine timberline; SGR - snowline: Schneestufe - zone with permanent snow: Alpine
Rasenstufe - Alpine meadows zone: Ldrchen, Arven (=Zirben) - Larch and Stone pine: Fichten -
Norway spruce: Fichten und Tannen - Norway spruce and European fir; Kiefern (=Fohren) - Scots
pine; Tannen, Fichten, Buchen - European fir, Norway spruce, Beech: Buchen - Beech; Buchen mit
Eichen - Beech and Oak: Eichen - Qak: Bergkiefern - Mountain pine.

Fanta 1992
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Figure 1| Potential range of major tree species in Europe for the climate normal period (1950-2000). The size (area) of the pictures, showing typical
aspects of forasts dominated by the modelled species, approximately corresponds to the share of the total areain the climate nomal peried (birch <3%
not depicted). For an explanation of the tree species groups, see Methods.

Hanewinkel et al. 2012
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Figure 2 | Potential range of major tree species in Europe for scenario A1B, CLM/ECHAMS—moderate warming (2070-2100). The size (area) of the
pictures, showingtypical aspects of forests dominated by the modelled species, approximately coresponds to the share of the total area in A1B
(207-2100; birch ~0.3%, not depicted).

Hanewinkel et al. 2012



Figure 3 | Development of the share of the area of major tree species in
Europe under scenario A1B until 2100. The relative size of the icons
approximately corresponds to the relative height of mature trees of the
species groups. The tree species group labelled 'Other’ includes Pine |1,
Birch and Other spp. from Figs 1and 2 The bars reflect the standard
deviation resulting from four differant model realizations of scenario A1B
(see Supplementary Tables S5 and 56).

Hanewinkel et al. 2012



Expected impacts of this climate changes on forests

e Change of ongoing and summary values of temperamentures and
precipitations, their distribution and esp. potential extreme fluctuations

* Spatial distribution of changes in relation to the contemporary
representation of forest trees in managed forests

* Shifts in spatial distribution of existing forest communities in both
horizontal and vertical direction

* Different support or decline in soil processes on different sites
e Occurence of harmful insect species

* Support of pathogenic or surpressing of saprophytic and saproxylic
organisms on forest trees

e Occurence of until now not known saprophytic organisms
* Strengthening or supressing of natural regeneration of forest trees

* Increase supressing in growth in forest trees, combined with their
competitive ability

* Uncertainty in the expected production capacity of introduced exotic
species

* Etc.



Predpokladané dopady soucasné zmeény klimatu na les ()

* zména pribéznych a sumarnich hodnot teplot a srazek, jejich
distribuce v pribéhu roku a predevsim potencialni extrémni
fluktuace (sucho, piivalové srazky)

e prostorova proménlivost zmén ve vazbé na soucasné zastoupeni
drevin v hospodéFsky vyuil'va m'/ch lesich (rychly a silny dopad na smrkové

porosty na nepuvodnich stanovistich, pravdépodobné pozvolné;jsi dopad na plvodni dreviny
v mimoradné proménlivém krajinném prostoru CR; regiondlné odli¥né dopady zmény
klimatu)

e posuny v prostoroveé distribuci existujicich lesnich spoleCenstev v
horizontalnim i vertikalnim smeéru (omezeni arealu smrku; pronikani
teplomilnych druh( do vyssich nadmorskych vysek a rozsireni jejich arealt)

* rozdilna podpora nebo utlum pldnich procesu na ruznych
stanovistich (soucasné nadmérné uvolfiovani dusiku a nadmérny rlst smrku; o¢ekdvana

blokdda rlstu drevin a prizemni vegetace po vycerpani Zivin zejména na suchych stanovistich)

e podpora vyskytu skodlivych druht hmyzu (soutasna gradace hmyzu na
stanovistné neplvodnich jehliénanech v nizsich vegetacnich stupnich)



Predpokladané dopady soucasné zmeény klimatu na les (ll)

* podpora patogennich nebo utlum saprofytnich a saproxylickych

organismﬁ na lesnich drevinach (kofenové hniloby na smrku v nizsich vegetacnich
stupnich; kloubnatka na smrku pichlavém v Krusnohofi; ztrata mykorhiz)

e podpora vyskytu dosud neznamych saprofytnich organismu na
drevinach (napf. Chalara fraxinea na jasanu)

e posileni nebo oslabeni prfirozené obnovy drevin (kratkodoby vzestup a

nasledny pokles rozsahu prirozené obnovy smrku na neplvodnich stanovistich; narUst
prirozené obnovy buku a dubu)

e vzestup a Utlum rustu a s tim spojend kompeti¢ni schopnost
jednotlivych druht drevin ve smésich (sou¢asny nadmeérny rust
smrku a jeho mala odolnost proti zatizeni vétrem a snehem;
narustajici kompeticni sila buku a dalSich na Ziviny narocnych drevin
v oblastech jejich pfirozeného rozsireni)

* nejistoty v ocekavani produkcni kapacity nahradnich

introdukova nVch drevin (oc¢ekavana vysoka produkce dreva douglasky; jeji mozna
excesivni prirozena obnova na nékterych stanovistich; mozna hniloba korenovych systému
douglasky vysazené po smrku)

e adalsi



Forsteinrichtung in
strukturreichen Wildern

- Ein Leitfaden zur Weiterentwicklung der Inhalte und Verfahren -
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biodiverzita x dfevo =» ?
biodiversity x wood =» ?

klima + biodiverzita + dfevo + plida = voda
climate + biodiversity + wood + soil =» water
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Fig. 4 Components of climate smart forest management (after Nitschke
and Innes 2008a, b)
Keenan 2015



