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History of distribution maps of 

European butterflies 

• Hand-drawn 

range maps 
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First distribution atlas 

of European butterflies 

• Reference locality 

system 

• 3 Time periods: 

 Until 1950 

 1951-1980 

 Since 1981 
 



Coverage of Western > Eastern Europe 
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National & regional atlas projects 

SEITE 5 



Inclusion of 

national 

databases 



Species 

richness 
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Hotspots in the 

mountains and in 

the Mediterranean 



Rare endemic 

species 
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Hotspots:  

• islands, especially 

Canary Islands & 

Madeira 

• Mediterranean 

mountains, 

especially Sierra 

Nevada 
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GRAS - 2080 

Modelling distribution 

under climate change 

scenarios 

 But: Problems with 

spatial resolution in 

narrow endemics 



Niche space of: 

o Boloria titania 

o Polygonum bistorta 

o both 

Inclusion of biotic factors: 

Example of Boloria titania 
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STI = 3,6 STI = 11,8 



CTI correlation with climatic fluctuations 
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▬ Saxony annual mean temperature 

▬ CTI 



Range dynamics: Cupido argiades in Germany 
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2004 2005 2006 2007 2008 2009 2010 2011 2012 2014 2013 2015 2003 



Range expansion of Pieris mannii in Central Europe 
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2008 2009 2011 2010 2012 2013 2014 2015 2016 2017 



Range expansion of Aglais io 

in the UK 
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Until 1990 

After 1990 



Immigration of Nymphalis 

xanthomelas to NW Europe 
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Manil & Cuvelier (2014) in 

Lépidoptères 23: 69-74 



Invasive species: e.g. Cacyreus marshalli 
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Aims of LepiDiv 

• Compile distribution data with improved resolution 

in space (10x10 km squares) and time (year 

instead of time periods) in collaboration with 

national and regional recording schemes 

 Improve calculation of climatic niche 

characteristics 

 Dynamic range maps (with flexible time periods) 

 Analysis of range and population changes for 

conservation and climate change research 
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First results: Online distribution maps 
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• Use of real 

coordinates 

• UTM grid 

• Equal area 

projection 

• Inclusion of Asian 

Turkey 
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New Web-GIS version 

Interactive features 

 more dynamic         Zoom in         own time periods 



Butterfly Atlas Germany 
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 550 Species 

 14 million datasets 

Spatial resolution 

 CGRS (50km): 25% 

 5x5 km or higher: 75%  

Temporal resolution 

 Year: 63% 

 Day: 30% 

 Periods: 7% 

Amount of data & resolution 



Data coverage quality 
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 Countries with basic data included 

 Countries with higher resolution data included 
 



Butterfly Monitoring Schemes in Europe 
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• Source for high 

resolution data in 

space & time 

• Need for quality 

checks 

 Monitoring range 

changes due to 

land use and 

increasingly to 

climate change 



LepiDiv = Diversity of Butterflies & Moths 
 

More than distribution maps 

 Trait database for ecological research: 

 Climatic niche characteristics 

 Morphological characteristics (e.g. size, colour) 

 Larval foodplants 

 Other life history parameters (e.g. development 

time, egg numbers) 

 

 Facilitate ecological research and conservation 

 Further the use of butterflies & moths as model 

systems 
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Molecular phylogeny of European Butterflies 



www.european-butterflies.ufz.de  

Thank you 

for your 

attention! 

http://www.european-butterflies.ufz.de/
http://www.european-butterflies.ufz.de/
http://www.european-butterflies.ufz.de/

