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1 INTRODUCTION 

In the last decades large number of evidence were established, that the populations of long-

distance migratory birds decline more, than populations of residents or short distance migrants 

both in the Palearctic and Nearctic areas. The first studies revealing the problem were 

associated with droughts in the western Sahel, which is correlated with the decline of 

European breeding populations of species such the whitethroat (Winstanley et al. 1974), sedge 

warbler (Peach et al. 1991). Since large number of studies found, that long-distance migrants 

are declining in Europe (Berthold et al. 1993, 1998, Böhning-Gaese & Bauer 1996) and in 

North America (Sauer & Droege 1992, Rappole & McDonald 1994, Holmes 2007). 

Recently the analyses of Europe wide population data supported these findings on a continent 

wide level for a large set of species (Sanderson et al. 2006). They found, that trends of inter-

continental migrants were significantly more negative than those of short-distance migrants or 

residents. This negative trend appeared to be largely, although not entirely, due to declines in 

species wintering in dry, open habitats in Africa. Detailed analyses of long term bird census 

data on country level have different findings in different parts of Europe, but in most cases 

similar patterns were observed. Evident declines were found in Denmark, where trans-

Saharan migrants decline 1,2% per year, while short-distance migrants and residents increased 

by 1,4% and 1,0% per year respectively (Heldbjerg et al. 2008). The same decline can be 

found in other north European countries as Finland, Norway, Sweden and the UK. But there 

were no significant differences between trends of migratory and resident farmland birds in the 

Czech Republic (Reif et al. 2008) and for Europe’s common woodland birds (Gregory et al. 

2007). 

Populations of migrants depend on different areas during breeding, migration and wintering, 

thus their population can be limited by factors acting in any of these areas (Baillie & Peach 

1992, Newton 2004). For the effective conservation of these species it is crucial to understand 

the factors primarily affecting the changes of populations (Kirby et al 2008).  



2 AIMS OF THE STUDY 

During my study I was researching the following questions: 

1. Are there differences in the population trends between species according to their 

migration strategy? 

2. Among long-distance migrants are there differences in the population trends 

according to other factors (breeding/wintering habitat, wintering area, feeding)? 

3. The difference hypotheses (climate change, habitat change etc.) set up to explain 

the decline of long distance migrants can be evaluated on specific populations? 

4. The observed trends are comparable between observation and bird ringing based 

datasets?  

5. Is it possible to estimate the main population dynamic parameters (survival, 

productivity, abundance), and long term trends can be detected?  

6. The songbird populations are mainly limited by factors acting at the breeding or at 

the wintering areas?  

7. Reproductive rates are density dependent? What kind of relationships can be 

detected between survival rate, productivity and the subsequent year’s abundance?  

8. Is there a relationship between year to year change in survival rates and the 

changes in the quality of wintering areas of those species, which survival rates 

fluctuate?  

9. Based on fattening and potential flight ranges of species migrating in Hungary, 

direct barrier crossing can be presumed or there are yet unknown staging areas in 

the eastern Mediterranean? 

3 METHODS 

The analyses was done on 10 years of bird census data (MMM), which were collected by 

volunteers between 1999-2008 and representative for the regions and habitats of the country 

and on to long-running ringing station’s datasets at Ócsa (1989-2008) and at Izsák (1999-

2008). 

The study was separated to 4 main parts: 

1. Analyses of population trends of long distance migrants based on bird census data 

(MMM) 



2. Analyses of population trends of long distance migrants based on long term bird 

ringing datasets 

3. Analyses of population dynamics based on ringing/recapture data 

4. Analyses of fattening and potential flight ranges at staging areas 

4 THESIS 

 I have demonstrated based on a nationwide representative dataset, that the populations 

of long-distance migrants decline more, than residents, short distance migrants or 

partial migrants. 

 Based on bird ringing data at two study sites with good quality natural habitats I could 

detect smaller differences between different migration strategies, than demonstrated in 

west European studies, and in this case the populations of partial and short-distance 

migrants declined most. 

 I have demonstrated significant differences between trends of species detected by the 

two different methods (nationwide observation data vs. local bird ringing data).  

 I have demonstrated in 2 cases strong and 9 cases weak density dependence of 

reproductive rate among 15 species based on the Ócsa bird ringing dataset. 

 I have demonstrated based on the changes of estimated productivity and apparent 

survival rate, that among the studied 6 species 2 shows winter population limitation 

and 1 summer limitation. The other 3 species showed strong relationship both for 

productivity and survival rate, thus mixed or changing limitation can be presumed. 

 I have located potential key wintering areas for the sedge warbler and reed warbler, 

based on the correlation of their yearly survival rate and the rainfall and vegetation 

quality in Africa.  

 I have demonstrated, that the survival rate is declining on the long term in the case of 

those species, which decline on a large scale, but stable locally at good quality 

habitats.  

 I have demonstrated for the barn swallow, that the amount of fat accumulated during 

autumn migration in Hungary is similar to the level of fat observed at roosting sites in 

Italy and Spain.  

 I have determined with modelling the potential flight ranges of barn swallows and 

demonstrated, that the fat accumulated in Hungary is enough to cover the distance 

through the Mediterranean, but it is not enough to cross the Sahara.  



 

5 SUMMARY 

The aim of the study was to analyse the population trends of long-distance migrant passerines 

and to investigate the underlying primary demographic factors and the importance of different 

parts of their migratory journey in limiting their populations.  

Population trends were analysed based on Common Bird Census (MMM) database and yearly 

ringing totals of two ringing stations (Ócsa, Izsák). The population trends calculated from the 

MMM database were negative for long-distance migrant species and stable or positive for 

residents, partial migrants and short-distance migrants between 1999-2008. The population 

trends from capture data were different and shown small differences with partial migrants 

having the most negative trends. 

Analysis of the yearly abundance, productivity of 17 species based on capture-recapture data 

revealed density dependence of reproduction rate in 11 species. Joint analyses of abundance, 

productivity and survival rate of 6 species showed that the population 2 species limited by 

survival on the wintering grounds, 1 species limited by productivity. 

Fat accumulation of swallows at stopover sites were analysed and compared to studies in the 

Mediterranean. Differences were found between sites and years in the level of fat 

accumulation. The fat accumulated was similar to levels in Spain and Italy. Two hypotheses 

were formed based on the data and its analogy to the Mediterranean data: (1) Barn swallows 

build up their fat reserves in Hungary and afterwards they maintain it while slowly reaching 

the ecological barriers. (2) Barn swallows capable of a non-stop migration from Hungary to 

the southern edge of the Sahara.  

Based on the findings a well-planned monitoring and systematic evaluation of population 

levels and demographic parameters of long-distance migrants is suggested. 
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