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Hypothesis

» Can we use local climate envelopes to predict
species distributions under climate change?

» Are there differences among regions in Europe?
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Methods

» Local data bases
- Finland
- Belgium/Netherlands
- Spain
» European data base
- Kudrna et al. (2012)

» Resolution
- 10x 10 km

» Species distribution modelling
- Generalised Additive Models (GAMs)
- Well-surveyed grid cells
- Biomod2 package in R (Thuiller et al. 2016)
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Predictions under climate change

» 3 climate variables
- Growing Degree Days (GDD5)
- T° coldest month (MTCO)
- Water balance (WB)
» 3 periods
- 2000, 2050 & 2080
» 3 scenarios (ALARM — Settele et aI 2005)
- T°+2.4°C (SEDG)
- T°+3.1°C (BAMBU)
= T°+4.1°C (GRAS)
» Only species that are present today!
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65 species

Local climate envelope
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Overlap local — continental envelope
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Predicted changes in species richness
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Predicted changes in species richness
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Overlap local — continental envelope
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Where do we go wrong ...?

» Modelling outside the range using local envelopes
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Temperature

Temperature

= = Frequency distribution of currently available temperatures in Europe

—— Schematic response curves of Finnish, Belgian/Dutch and Spanish butterflies along the temperature gradient in Europe

== Fraction of the species response curve estimated by the local models in Finland, Belgium/Netherlands and Spain

==uus Extrapolation of the species response curve estimated by the local models when projected under future climatic conditions

I Range of temperatures that are currently available in Finland, Belgium/Netherlands and Spain but that will become unavailable in the future

a8 Range of temperatures that are currently available in Finland, Belgium/Netherlands and Spain and that will remain available in the future
Range of temperatures that are currently unavailable in Finland, Belgium/Netherlands and Spain but that will become available in the future
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Take-home messages

» Predicting distributions under climate change

— Check the range of climate variables in your region
X Comparable to species distribution range ¢/}
X Narrower than species distribution range Q

» The need for large-scale distribution data to estimate regional
changes in species richness under future climate change

- GBIF

- Observado.org AZ GBIF [
- Other open data platforms
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Thank you!

Dirk Maes
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Relative number of observations

Overlap local — continental envelope
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Overlap local — continental envelope
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