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 Management and disturbances are the main drivers, 
with climate change amplifying the disturbances 

 

 Almost 20% of the forests experienced stand-replacing 
disturbances over the past 25 years (Griffiths et al. 2014) 

 

 Regions with largely deteriorater forest health occur 
(e.g. Western Beskids, SK-PL-CZ) 

 

 Forest cover slightly increased, mainly due to the land-
abandonment 

 

 Recent increase in broadleaved forests by as much as 
9% (Gutman and Radeloff 2017) 

 

 Despite the strenghtening orientation of close-to-nature 
management, damage to forests is increasing 



Main drivers of forest dynamics 
 Management patterns varying in time and 

space 

 From overharvesting and excessive salvage 
operations to protection, conversion and 
adaptation 

 

 Intensifying disturbances 

 Abiotic (wind, fire, snow) 

 Biotic (insects, diseases) 

 Anthropogenic (air pollution, illegal logging) 

 

 Changing climate: 

 Range retraction and expansion 

 Dieback 

 Invasion 

 Change in species competition 

 etc. 



Intensifying disturbances across Europe 

 

Seidl, R., Schelhaas, M.-J., Rammer, W., & Verkerk, P. J. (2014). Increasing forest disturbances in Europe and 
their impact on carbon storage. Nature Climate Change, 4: 806–810.  



Carpathian perspective 

 Ca 20 % of forests disturbed during recent 25 
years (Griffiths et al. 2014) 

 Impact of large-scale windthrows, e.g. SK 2004, 
RO 1995 

 Indications of drought-induced mortality and 
decline in vigor appearing (HU, RO) 

 

 Observations of new insect pests (northern 
bark beetle being the most well-known) 

 Indigenous pests changing population 
dynamics and distribution (e.g. spruce bark 
beetle) 

 

 



Xylosandrus germanus 

e.g. beech and oak forests in SK 

(SK Forest Protection Service) 

Taphrorychus bicolor 

e.g. beech forests in HU 

(Mátyás et al. 2010) 

Ips duplicatus 

Spruce forests in UA, RO, CZ, 

SK, PL (Duduman et al. 2011) 



 



 



Shifting climate and vegetation 

 

Hanewinkel, M., Cullmann, D. A., Schelhaas, M.-J., Nabuurs, G.-J., & Zimmermann, N. E. (2012). Climate change may 
cause severe loss in the economic value of European forest land. Nature Climate Change, 
doi:10.1038/nclimate1687 



Retraction 

& 

Expansion 

Foto: Cs. Mátyás; Gy. Csóka; T. Szép    Peñuelas et al. 2007; Moiseev a Shiyatov 2003; Solár 2013 

  



 

Kricsfalusy, V. et al. 2008 Historical changes of the upper tree line in the Carpathian Mountains, Ukraine 

 



Climatic exposure as driver  

of forest dynamics 



What to expect? 

 Intensifying disturbances, which include new pests and 

diseases 

 

 Shifting disturbance regimes towards the prominence of 

heat, drought and forest fires 

 

 Disturbances reduce the share of vulnerable species and 

age classes, and may catalyze forest conversion and 

adaptation (should be used wisely in management) 

 

 Increased forest dynamics in water limited environments 

 

 Drought-tolerant species will be favoured and 

management might consider assisted migration and 

similar concepts 

 

 



Climate change and forest 

dynamics in the Carpathians 

Tomáš Hlásny, Czech University of Life Sciences in Prague, Faculty of Forestry and Wood Sciences 

6th Meeting of the Carpathian Convention Working Group  

on Sustainable Forest Management 

and 

Workshop on balancing bioenergy production and 
sustainable forest management in Mountains Areas 

 
16 – 18 May 2017, Sopron, Hungary 

Future is really challenging management and conservation, and 

interaction with science are needed more than ever before 


