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Introduction 

 

Forest birds are particularly sensitive to the quality of their habitats. As they have relatively 

high positions in food chains, and they are relatively easy to detect, they are good indicators 

of habitat quality. A species-rich and abundant forest bird community that contains forest 

specialists implies a healthy forest. Likewise, the decline of certain forest bird species could 

point out negative processes in forests. 

 The ecological needs of forest bird species are quite well-known in the temperate 

region of Europe. It seems that the needs of forest birds could be unique to some extent in 

different regions of Europe. On one hand the climate shows some differences, e.g. in humidity 

and in the harshness of winters. On the other hand, the breeding bird communities of forests 

also show a definite trend: species richness of forest bird communities declines from the east 

to the west in Europe (“east-west gradient”). Therefore, the main habitat attributes that affect 

breeding bird communities could differ in the different countries of Europe. However, the 

main habitat characteristics affecting breeding bird communities in Hungary have been barely 

studied. 

 The objective of my thesis was to explore the main habitat characteristics affecting the 

richness of breeding bird assemblages in Hungarian forests, based on the European and 

Hungarian literature, and my own studies. As forest birds are very sensitive to the quality of 

their habitats, this could also help to explore and understand ongoing processes in forests. 

Furthermore, nearly all of such habitat characteristics are directly influenced by forest 

management, thus the findings of my dissertation could help to understand how management 

affects forest birds. 

 In my dissertation three studies were presented, each of them focussed on the 

relationships between forest bird communities and the quality of their habitats, but the 

resolution and/or the spatial scale of them differed significantly. Using the bird data of the 

Hungarian Common Bird Monitoring Scheme (Hungarian acronym: MMM) I examined the 

applicability of some simple landscape variables (proportion of main landcover types) – 

derived from CORINE land cover map – in predicting the richness of breeding bird 

communities of forests at the landscape scale. Then, also using the bird data of MMM, I 

investigated the applicability of the most detailed database about Hungarian forests, the 

Hungarian National Forestry Database, in predicting the richness of forest bird communities. 

Finally, I presented a stand-scale case study, where I studied the effects of stand structure, tree 
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species composition, proportion of habitat types and land use history on breeding bird 

community richness in the Őrség, Western Hungary. 

 Based on these studies and the available international and Hungarian publications, in 

my dissertation I tried to answer the following questions: 

 

1. Which forest quality parameters seem to have an effect on the richness of breeding bird 

communities in Hungary? 

 

2. To what extent the two studied databases about Hungarian forests are suitable to predict the 

richness of forest breeding bird communities? 

 

3. Which important forest quality parameters are missing from these databases? 

 

Methods 

 

I examined the applicability of CORINE land cover map in predicting the richness of forest 

breeding bird communities on the data of the Hungarian Breeding Bird Monitoring Scheme 

(Hungarian acronym: MMM) coordinated by the Hungarian Ornithological and Nature 

Conservation Society (Hungarian member of Birdlife International). I explored the effect of 

some simple CORINE land cover map derived landscape variables (proportion of agricultural 

fields, forests, built-up areas and grassland) on the richness (species number and abundance of 

21 forest bird species, and the species numbers and abundances of some subsets of it) of forest 

breeding bird communities in 112, 2.5 km x 2.5 km UTM squares, randomly selected in 

Hungary. I applied general linear models for the analysis. 

 Then, I studied the applicability of the most detailed database about Hungarian forests, 

the Hungarian National Forestry Database, in predicting the richness of forest bird 

communities, using the same bird data of MMM, in 106 UTM squares (subset of the 112 

UTM square used in the previous study). The effects of our environmental variables 

(describing the age, species composition, structure and climate of the forests of our squares) 

were analysed with a machine learning technique, the method of “random forests”, as this 

database obviously was too complex (with many correlated variables and non-linear 

relationships) for general linear models. 
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 Finally, I presented a stand-scale case study, in which I examined the effects of stand 

structure, tree species composition, proportion of habitat types and land use history on 

breeding bird community richness (species richness and abundance of the whole bird 

community and of some subsets of it). This study was part of the ŐrsErdő project, in which 

we studied 35 plots in Őrség, Western Hungary. Bird data were collected by myself with 

double-visit, fixed radius point count technique. One of the main strengths of this work was 

the relatively detailed data about forest stands. The relationships between forest quality and 

breeding bird community variables were explored by redundancy analysis and general linear 

models. 

 

Theses 

 

I. Modelling forest bird community richness using CORINE land cover data at the 

landscape scale 

 

- Landscape composition affected the richness of forest bird communities, but the predictive 

power of the models for different groups of forest birds differed extremely. 

- Models for species richness of different groups of birds had smaller predictive power, than 

for abundances. 

- Models for groups of rare forest birds had smaller predictive power, than those for common 

birds. 

- The most important variable in predicting the richness of forest birds was forest cover, but 

for some groups of forest birds the proportion of built-up areas in the landscape also had a 

positive, but much smaller effect. 

- Based on my analysis, the type of the surroundings habitats was irrelevant for forest birds. 

- Forest cover was important for all forest bird groups, but the type of this relationship 

differed significantly. For example, it was power-like for the species numbers of common 

forest birds, linear for the species numbers of rare forest birds, and it was almost 

exponential-like for the abundance of rare species. 

- Methodological observation: species richness of all forest birds showed only very week 

correlations with most of the richness of other groups of forest birds, thus this variable 
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alone has only a really moderate suitability to express the goodness of a forest bird 

community. 

 

II. Modelling forest bird community richness using the detailed data of the Hungarian 

National Forest Database at the landscape scale 

 

- Even in this study, the predictive power of the models differed significantly for the different 

variables of forest birds. 

- Models for groups of rare forest birds in this case also had smaller predictive power, than 

those for common birds. 

- Beside the proportion of habitats (forests, and sometimes urban areas) at least a few stand 

variables and/or climate variables were important in all analyses. 

- The models showed that forest age was especially important for forest birds. All three age-

variables (the age of the oldest stand, diversity of age-classes, average age of stands) 

showed positive relationships with the richness of forest birds. 

- Stand age was especially important for cavity nesters.  

- The bird community of the squares with at least one forest stand above the age of 100 years 

were especially rich. 

- The variables describing tree species composition of the stands of our plots also had a 

significant, but smaller effect on some groups of forest birds. Both the diversity of stand-

types and the tree species diversity within the stands had some positive effect on the 

richness of forest birds. 

- For some groups of forest birds climate variables also had some effect. Some groups of birds 

preferred humid montane forests, while others preferred hills and plains. 

 

III. Modelling forest bird community richness using detailed stand-scale habitat 

characteristics in the Őrség, Western Hungary 

 

- In this study habitat variables had very different power in predicting the richness of the 

examined forest bird groups. 
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- The analyses could not find any effects of land use history or proportion of habitat types on 

the richness of breeding bird communities in the studied small forest patches. 

- The primary drivers of the richness of forest bird communities in the Őrség were some 

structural characteristics of forest stands. The most important factor was the mean size of 

trees, but the cover of herb layer and dead wood volume were also important. 

- The importance of these variables differed extremely for the different groups of forest birds. 

For example, the volume of dead wood was the most important factor for cavity nesters, 

while for non-cavity nesters, the cover of herb layer was more determinant. 

- Tree species composition also had a much smaller, but significant effect in some cases. 

 

Applicability of the examined databases as tools in predicting forest breeding bird 

community richness 

 

It seems that landscape composition variables derived from CORINE land cover database 

were appropriate only to predict the richness of common forest birds adequately. My results 

also showed that the data of the Hungarian National Forestry Database was able to enhance 

the predictive power of the models significantly, and it was true even for the groups of more 

vulnerable bird species. This database contains relevant data about the age of the forests, and 

tree species composition. However, my investigations revealed a serious limitation of this 

database: it contains nearly no data about forest structure, though it is an especially important 

aspect of the forest environment for birds. 

 

Implications for conservation and management 

 

 Forest managers have a critical role in the conservation of forest birds. The richest forest bird 

communities occur in structurally and compositionally diverse forests with trees of many ages 

including old, over-matured trees, well-developed herb and shrub layers and sufficiant dead 

wood. Besides, the diversity of forest stands in the landscape also could enhance forest bird 

diversity. The typical forest management type in most of the forests of Hungary is the uniform 

shelterwood management system. Within this regime, the elongation of the rotation period, 

the high proportion of retention tree groups and dead wood, and tree species diversification all 

could contribute to the conservation of forest birds. However, this management system 

typically produces stands with relatively closed canopy, thus, within this regime there are only 
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limited possibilities to enhance the lower layers of stands, which are especially important for 

forest birds. Continuous forest cover systems, that are more and more common in Europe, are 

more appropriate to solve this problem, thus to maintain a diverse breeding bird community. 

However, it is unequivocal that, in the most valuable forest stands, setting aside areas with no 

future timber production is the best ways to protect some especially vulnerable forest bird 

specialists. 
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