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Climate change and geography 



Multiple Dimensions of climate change. Garcia et al. 2015 



Are Cape lowlands doomed for climatic 
extinction? 
• Cape Lowlands are severely transformed + additional threats 

• Alien invasions 

• Climate change 

• Climate change is expected to be a major driver, but interaction with 
transformation will be very devastating 

• Aim: quantify threat of climate change for Cape Lowlands and species 
they harbour 

 



Are Cape lowlands doomed for climatic 
extinction? 

Historic climate 

• Climatic stability 
• Compute convex hull volume using 5 

climatic variables 

 

 

 

 



Are Cape lowlands doomed for climatic 
extinction? 

Historic climate 

• Climatic stability 
• Compute convex hull volume using 5 

climatic variables 

• Future climate models 
• Downscaled by Wilson et al. 2015 

• 11 CMIP5 general circulation models 

• 2 scenarios, RCP4.5 and RCP8.5 

• 1950-2000 and 2046-2065  

 
 

 

 

 



Are Cape lowlands doomed for climatic 
extinction? 

Historic climate Future climate 

Stable climate 

• Climatic stability 
• Compute convex hull volume using 5 

climatic variables 

• Future climate models 
• Downscaled by Wilson et al. 2015 

• 1950-2000 and 2046-2065  

• Calculate climatic stability as 

 
𝐻𝑢𝑙𝑙𝑉ℎ + 𝐻𝑢𝑙𝑙𝑉𝑓 − 𝐻𝑢𝑙𝑙𝑉𝑢

𝐻𝑢𝑙𝑙𝑉ℎ
 

 

 

 

 



Climate change interaction with 
transformation 
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Loss of climate space due to 
climate change after 
transformation 

Climate change interaction with 
transformation 
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Loss of climate space due to 

transformation + 
climate change 

D Loss of climate space 
due to climate change 
+ transformation 

Climate change interaction with 
transformation 



Climate convex hull volume relative to 
natural, historic climate 
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Summary of preliminary findings 

• Climate space lost due to transformation 
• This raises further concerns for climate change impacts 

• Climate data is coarse, presenting a challenging when thinking about 
climate change at microscale 

• Topography can be used as proxy for climatic heterogeneity at 
microscale 

• Climatic extinction will poses a threat on taxa with limited dispersal 
capabilities and low climatic intolerances. 
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