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Biodiversity change and 
Conservation 



Extinction per thousand species per 
millennium

Millennium Ecosystem Assessment 2005

future extinction rate 
10 times higher than current

future extinction rate 
10 times higher than current

Current extinction rate 1000 
times higher than fossil 

record

Current extinction rate 1000 
times higher than fossil 

record

Long term average extinction 
rate

Long term average extinction 
rate

AGONY OF CHOICE 
Limited resources vs. much need to protect biodiversity
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What should we preserve? 

• Are all species equal?
• Rarity – endemicity
• Patrimonial
• Evolutionary history
• Ecosystem function

• Are all sites equal?
• Species richness / endemicity
• Feature diversity  (= evolutionary history)



How does the existing network protect biodiversity?

• Regional scale and taxonomic group
– Lessons from the warming north (Finland) 

• Bird distribution
• Time scale: 2050

• European scale and multiple groups
– Mammals, birds, reptiles, and amphibians
– Time scale: 2020, 2050 and 2080



How does the existing network protect biodiversity?

Key questions
–What does the Gap analysis tell us in a changing world
–Should we start to account for climate change in 
conservation planning?

What is a Gap analysis? 
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How does the existing network protect biodiversity?
European scale – multi group of species
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•Extensive mapping of biodiversity – ~75% of terrestrial vertebrates 
and ~10% of the plants

•Some of the best climate forecasts for the future (ensemble 
forecasting from Ecochange)

•Comparatively good mapping of conservation areas (Protected areas 
and Natura 2000 network)



How does the existing network protect biodiversity?
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•Cutting-edge weighted ensemble forecasting implemented (336 
models per species)

•Models are used to project changes in climate suitability within
conservation areas rather than projecting extinction risk

•Assessment within known ranges of species. No interpolation is made 
outside known ranges

•Null model of expected losses of climate suitability within 
conservation areas compared with projected patterns



How does the existing network protect biodiversity?
European scale – multi group of species
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58%±2.6 terrestrial vertebrate and plant 
species are projected to lose climate 
suitability within protected areas

63%±2.1 Habitat Directive species are 
projected to lose climate suitability 
within Natura 2000 sites

Protected areas tend to retain climate 
suitability better than expected by 
chance (P<0.001; +++). Not quite the 
same for Natura 2000 sites!

Losers & 
Winners
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