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This is a flat country… 
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Distribution of  the Hungarian forests  
by elvevation categories 

 
Only ca. 13% of our forest can be found  

above 350 m above sea level.  
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Yearly deviations of the a Pálfai-Drought-Index from the 50 years (1967-2016) average (5.3) 

PDI 
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Average: 6.1% 

Yearly total forest damage in Hungary between 1962 and 2011 
in percentage of the actual forested land 
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Area damaged by abiotic damage factors in Hungary between 1962 and 2011 in 
percentage of the forested land 



Drought damage in forests  in the last 50 years by regions 



Breakpoint analysis of the yearly forest drought damage in Hungary 



Two drought indices (Pálfai-Drought-Index on left and Forest-Aridity-
Index on right) and the yearly area of the drought damage 
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Early leaf abscission of beech in late July due to severe drought  
(at ca. 650 meters above sea level) 
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Canopy closure and health status of old beech stands 



Yearly values and trend of the frost damage  

between 1961 and 2016  



© László Nagy 



Extensive frost damage in the Mátra mountains  
(May 2017) 





Not only the trees 
suffer… 



Yearly values and trend of storm-, snow-, and ice related 
damage 



Yearly values and trend of the bark beetle 
damage 

Yearly values of the Pálfai-Drought-Index and the bark 
beetle damage between 1962 and 2011 



Yearly damage caused by forest insects and 3 years moving averages of PDI 
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Already more than 20 years ago… 

1994 1996 1997 



…and we still do. 

2009 2013 2015 



Vertical expansion of gypsy moth damage 



Yearly damage caused by gypsy moth (left ) and its fully grown 
caterpillars killed by Entomophaga maimaiga (right) 

  



A few of the potential candidates to replace gypsy moth as dominant 
defoliator (if gypsy moth „retires”) 
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Yearly values of fungal damage in forests in  

proportion of the forested land 



Three-years moving averages of the Pálfai-Drought-Index 
and the yearly values of the fungal damage 



Pine decline after severe drought in the Mátra mountains caused by the 
endophytic fungus Cenangium ferruginosum 



Biscogniauxia mediterranea  

Turkey oak Beech 



Ash dieback Maple decline 



0,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

0

500

1000

1500

2000

2500

3000
R

ep
or

te
d 

de
cl

in
e 

(h
a)

PD
I

Yearly area of reported beech decline and the yearly values of  PDI 



Beech splendour beetle (Agrilus viridis) 





Healthy looking beech crown 
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Yearly mortality (%) and the PDI values in the Hungarian sessile oak 
(Q. petraea) stands between 1983 and 2012 



Biotic stem damage on beech caused by  
„first generation human” (Subhomo xyloscriptor) 



Almost all types of forest damage show an increasing trend in the 
last 50 years in Hungary, even in percentage of the actual forested 
area. 

The health status of the Hungarian forests strongly depends on the 
weather conditions, but the forest management also have major 
effect. 

The climate change scenarios (more frequent and more severe 
droughts, more frequent extreme meteorological events) 

therefore predict even further negative trends in forest health. 

The „story” is not restricted to Hungary. Similar problems and 
trends are present in many European countries. 



Managing forests for resilience 



In details: 
 
More careful and higher resolution soil site/tree species choice 
 -The „old traditional knowledge” must often be reconsidered.  
 
Increasing intraspecific diversity 
 -Natural regeneration is better than artificial. 
 -„Climate matching/assisted migrations”: Introducing propagation material from 
 more southern  populations of beech, sessile oak, etc. Health risks should also be 
 considered! 
 
Increasing interspecific diversity 
 -Mixed stands instead of monocultures. 
 -Supporting earlier neglected native tree and shrub species, even „weed trees”. 
 
Increasing the structural diversity 
 -Small scale cutting areas. 
 -Increasing size and age diversity. 
 -Dead wood. 
 



 
Alternative forest management systems  
 -Continous cover forestry instead of clearcut systems should be considered 
 where possible. 
 
Proactive consideration of potential future health risks 
 -Arising native and alien pests and pathogens. 
 -Extreme weather events. 
 -Forest fires. 
  
Basic priorities should be reconsidered 
 
Forest planning and legislation should be tuned accordingly 







Fast reaction needed! 



Our climate/forest health related research is supported 
by the VKSZ_12-1-2013-0034 (Agrárklíma.2) project. 

 
 

Thanks for your attention! 


