
Maggini et al. 2010. BOU Proceedings – Climate Change and Birds. 
http://www.bou.org.uk/bouproc‐net/ccb/maggini‐etal.pdf 

 

© 2010 BOU & The Author(s)  1 

This paper forms part of the proceedings from the BOU conference Cl imate  Change  and Birds . 
Other papers from these proceedings can be viewed at www.BOUPROC.net.  

 
EXTENDED ABSTRACT 

 
Modelling range shifts for Swiss breeding birds 

 
RAMONA MAGGINI,1,2,* BORIS SCHRÖDER,3 NIKLAUS E. ZIMMERMANN,4 JANINE BOLLIGER,4  
ANTHONY LEHMANN,2 RUUD FOPPEN,5 MARC KÉRY,1 HANS SCHMID,1 MARTIN BENISTON2  

& NIKLAUS ZBINDEN1 

 

1Swiss Ornithological Institute, Sempach, Switzerland 
2Research Group on Climate Change & Climatic Impacts, Institute of Environmental Sciences, University 

of Geneva, Carouge, Switzerland  
3Institute of Earth and Environmental Sciences, University of Potsdam, Potsdam, Germany 

4Swiss Federal Research Institute WSL, Birmensdorf, Switzerland 
5European Bird Census Council, Nijmegen, the Netherlands 

 
*Corresponding author. 

Email: Ramona.Maggini@vogelwarte.ch 
 

In recent years, evidence has accumulated about the impacts of climate change on different aspects of bird life. 
In the spatial dimension, climate change has been shown to induce poleward and upward shifts of species’ 
distributional ranges. Switzerland is a small country situated in western Europe and is characterized by an 
important elevational gradient; main distributional changes are therefore expected in the vertical dimension. This 
aspect has been addressed by the first phase of the project ClimBird1 recently developed at the Swiss 
Ornithological Institute. In particular, this phase aimed at assessing ongoing changes in the elevational 
distribution of common breeding birds in Switzerland (Maggini et al. unpubl. data). The analysis was performed 
on data gathered by the Swiss national common breeding bird survey (MHB; Schmid et al., 2004), a monitoring 
programme started in 1999 and conducted on an annual basis. The survey encompasses 267 1-km2 squares that 
are distributed across Switzerland as a grid and hence are representative of different biogeographical zones, 
elevation bands and habitats. Each square is surveyed three times – twice for squares above the treeline – per 
breeding season (15 April to 15 July) by qualified volunteers who map all birds seen or heard along a square-
specific route. At the end of the season, territories are identified from the mapped points. Shifts were assessed 
between a first (1999–2002) and a second period of monitoring (2004–07). For each period, the observed 
number of territories per km2 was modelled as a function of elevation using generalized additive models 
(GAMs). Significant changes in the shape of the regression curve were evaluated at five reference points. The 
comparison showed an upward shift for at least one-third of the 95 species considered. This was rarely a 
complete shift, but mainly a partial shift with either an expansion of the leading edge or a retraction of the 
trailing edge. Due to the short period covered by the analysis, the different patterns are assumed to represent 
successive steps in the process of an upward shift. However, similar patterns may result from factors other than 
climate such as the encountering of barriers, a change in habitat suitability, competition with other species or 
different warming rates along the gradient. 
 
The second phase of the ClimBird project aims at assessing how the forecasted changes in climate and land use 
will modify the distribution of breeding birds in Switzerland in the future and at identifying the most vulnerable 
species in this respect. As predictions of future ranges can vary greatly according to the input data set, the 

                                                
1 http://www.vogelwarte.ch/home.php?lang=e&cap=projekte&subcap=entwicklung&file=../detailprojects.php&projId=589 
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employed modelling technique and the applied scenario, it is recommended to work within an ‘ensemble 
forecasting’ framework. The current distribution of common breeding birds was therefore modelled with an 
ensemble of techniques – GAMs, boosted regression trees (BRTs) and multivariate adaptive regression splines 
(MARS) – using different bioclimatic, topographic and land-use-related predictors at a 1-km2 resolution. Data 
used for modelling were presence/absence data gathered from different in-house sources (monitoring, atlases, 
ornithological databases). The distribution for the 21st century was projected according to combined scenarios of 
climate and land-use change. Climatic maps were developed by the Swiss Federal Institute for Forest, Snow and 
Landscape Research (WSL), which downscaled at regional scale results from the coupled atmosphere–ocean 
general circulation model HadCM3. Two extreme scenarios were considered, namely the Intergovernmental 
Panel on Climate Change scenarios A1FI and B2. Land-use scenarios were developed specifically for 
Switzerland by the WSL supported by socio-economic experts (Bolliger et al. 2007). The scenarios considered 
were the ‘liberalization’ scenario, which was coupled with A1FI, and the ‘lowered agricultural production 
(strong)’ scenario, which was coupled with B2. Projections were performed for two periods: 2050 and 2100. For 
each species, combined scenario and time step, mean distributions were calculated from the ensemble of 
modelling techniques. As an example, results for the Citril Finch Serinus citrinella are shown in Figure 1.  

 
 

 
 
Figure 1. Mean projected distributions of Citril Finches in Switzerland under the A1FI and B2 scenarios for 2050 and 2100. 
 
Finally, for each species a vulnerability index was defined using the modelling results of phase 2 and information 
related to other sources of vulnerability. More specifically, the index was defined according to: (1) the extent and 
the overlap of the projected distributions relative to the current distributions; (2) the likely recruitment rate for 
Swiss populations from the surrounding European countries as assessed based on the European Bird Census 
Council atlas data; and (3) the current population trends within Switzerland. At the moment only the 
distribution of common and near-threatened species has been modelled. Projections clearly suggest that in the 
future the major threat for breeding birds in Switzerland will be climate change and this will mainly affect 
subalpine and alpine species for which Switzerland has a key responsibility in the European alpine landscape.  
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