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Linking species and community dynamics to explain bird responses 
to climate change 



Climate Change & Biodiversity 

NASA Instrumental temperature record, Goddard Institute for Space Studies 

PARMESAN, 2006 
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Community Species 
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1 Temperature affects Birds Community 

Species contribution to the global trend 2 
Underliying processes at stake 3 
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1989 to 2012  |  4418 Sites  |  >106 Observations  |  114 species 

 

FRENCH BREEDING BIRD SURVEY 
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1.Temperature affects Birds Community 
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STI value =18.4°C 

STI value = 12.4°C 

«  Species Thermal Index »  

average temperature within  the distribution area of a species 



A Community Weighted  Mean of the «  Species Thermal Index »   

«  COMMUNITY TEMPERATURE INDEX »  CTI 
1.Temperature affects Birds Community 
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At any point, CTI measures the thermic composition of the species assemblage 

3 STI1 + 2 STI2 + STI3 + STI4 + STI5 

              3 + 2 + 1  + 1 
  

CTI =  



CTI Temporal Trend 

CTIy,s= a + b *YEAR + as + bs*YEARs + ʀy,s 
Response Fixed Effects Random Effects Error  

Linear Mixed Effects Model 

1.Temperature affects Birds Community 
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CTI Temporal Trend 

Spring Temperature Variations 

Response Time? 
CTI y ~  Temp y   + 0 an  

  Temp y-1  + 1 an 

  Temp y-2  + 2 ans 

  Temp y-3  + 3 ans 
 

 

Variable Selection 
based on AICc  
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Spring Temperature Variation in France 
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CTI Temporal Trend  
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CTI Temporal Trend  
 

Spring Temperature Variation 

+ 2 years 
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