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NP Low Tatra Mts. - Slovakia 

 





Concept of forest dynamics 

- disturbances regulate proportion of the stand 
successional stages over the landscape 



Species diversity and stand development 

 

red spots show the highest species diversity 

Early seral stage – 

high diversity 







 



Species diversity x stand development x forestry 

 
Forest management reduced the landscape to 
„young“ forest due to „short“ rotation periods 

 
 
 

The old-growth and the early-seral (disturbed) 
stages are „more less “ eliminated from our 

landscape  
 
 
 



Gap dynamics Stand replacement Intermediate 
severity 

Disturbance regime in temperate forests 

Fine-scale, low 
severity 

Large-scale,  
High severity 

Intermediate-scale 
and severity 

- heterogeneity and complexity in space and time 
- non-equillibrium view of disturbance regimes 

Beech dominated mountain forests  

Natural spruce mountain forests 



Photo Sumava NP 



Photo Sumava NP 









 

Natural disturbances are part of the  
natural dynamics of the primary forests in 
the Carpathians – Kotlov žľab- Western 
carpathians 













Photo Sumava NP 







 

Salvage logging of old-growth 

forest in National park Low 

Tatra Mts. – Velky Bok 

(www.pralesy.sk) 



NP Low Tatra Mts. - Slovakia 

 



 More than 100 km2 of old-growth forests have been logged in 
protected areas in Slovakia in short period 

 Habitats of many another protected and endangered species 
have been destroyed 

 Capercaillie is an umbrella species with strong preference to 
old-growth forests  

 Flagship species to promote conservation of ecosystems and 
biodiversity,  

 population trend of this species are well documented 



 

 Natural disturbances generate habitat for 
the capercaillie 



 National park Low Tatra Mts.  

 Year 2004: habitat area: 193 km2  

 Number of Capercaillie males in 2004: 200  (Gúgh et al. 2015) 

 

MAIN REASON OF RAPID POPULATION DECLINES 

IS LOSS OF HABITATS 

 

Before th entrance to EU (2004) 



 NP Low Tatra Mts. 

 

 Year 2015: habitat area 126 km2, decrease by 67 km2, Number of 
Capercaillie males: 100 – 130, decrease by 70 - 100  males (43 %) 
 

 24 extinct (logged) lek centres since 2004 

 

 
 

After the entrance to EU (2014) 



 Protection of Capercaillie in Slovakia is crucial for protection of this 
species in Poland and Czech Republic (they have edge population in 
relation to Slovak population) 

 Rapid decrease of species, for which protection is Slovakia 
responsible (due to high portion of its population in Carpathians)  

 extinction of species in some areas can not be understood as  
fulfillment of Birds Directive. 

 Present state is in stark contradiction with Article 2 and Article 3 
(especially point 2.b „upkeep and management in accordance with the 
ecological needs of habitats inside and outside the protected zones „) 

       

Extinction of Capercaillie in SPAs in Slovakia is clear indication of risk of complete 
extinction of species in Western Carpathians (SK, PL, CZ)  



Management alternatives for conservation forest: 

1.  Minimal intervention 

2. Traditional management (coppicing and grazing) 

3. Non-traditional management (mimicking natural 
dynamics and disturbances – specific structural 
characteristics) 

4. Species management 



Ecological 

forestry 

Incorporate natural 

processes and patterns 

into forest management 

…. 



Ecological forestry 

• Forest management practices necessary for: 

– Maintaining  

– or  

– Restoring 

 

• Adaptive uses of management practices 
creating structural and compositional 
heterogeneity 

 

 

 

Structural and 

species diversity 









Maintaining natural processes … 







 

Management alternatives for preserving biological legacies of the 

disturbances: 

  

1. Leave the bark on the trunk …  

2. Bottom of the trunk with bark (standing or lying) 

3. Leave part of the tree crown with the branches …  

4. Do not close the mounds …  

 

Islands of the non salvaged (partly) patches or single tree with 

the preserved biological legacies 

 

  

  





 



 













 



Variable retention thinning 

• Increase vertical and 
horizontal heterogeneity  

 

• Diversity enhancement on a 
variety of levels: 

– Structural 

– Species 

– Tree, stand, landscape 

 
 

 

Restoring natural processes … 







Wide spacing   
 
Clumps  &  gaps    
 
Canopy ‘rumple’   
 
Tree size differentiation   
 
Co-existence of shade 
tolerant/intolerant  
 
Open grown trees – less self 
pruning   
 
…mostly on a smaller scale… 

More analogies to old-growth ? 







                                       

 

-0.10 ha grid scale 

 

-Vary thinning by 

0.10 ha units 

 

-20% skips (black) 

 

-20% gaps (light 

gray) 

 

-60% thinned (gray) 

                                       

Restore and restart natural processes …  

Homogeneity                x   Heterogeneity  



Lighter corridors(3-
8m wide, wide 
forestry trails, aisles 

Open areas (20-
30m, removing 
spruce, fir and 
beech) 

Remaining area 
(normal 
management) 

Young stand 



Coniferous trees 

Deciduous trees 

Thinning area 

Thinning stand 

Before 



Coniferous trees 

Deciduous trees 

Thinning area 

Thinning stand 

After 









Young Mid Old 

X 

X 
Sparse regeneration  
 Skip the closed-canopy 
 middle stage ? 

Continuity of Complexity ?  



Forest management promoting species diversity through habitat 
maintenance or restoration 

 

- maintaining biological legacies (salvage and sanitary logging) 

- restoring and restarting natural processes (variable density 
thinning) 

- living tree and stand retention  

- dead wood and veteran tree management 

- tree microsite management 

 



Mařák, Bohemian Forest, 1850 Thank you for your attention 


