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How does acclimation change carbon in the future? 



Photosynthetic response to temperature 

Adapted from Smith & Dukes 2013, GCB 



Smith & Dukes 2013, GCB; based on Kattge & Knorr 2007, PCE  

Photosynthetic response to temperature 



Adapted from Atkins et al. 2008, GCB 

Respiration response to temperature 



Atkins et al. 2008, GCB 

Respiration response to temperature 



Hypotheses:  
As future T increases, acclimation will… 

Increase C gain 

Warm ecosystems (T > 25): 
Decrease C loss 
 
Cool ecosystems (T < 25): 
Increase C loss 



~ 10 Pg C 
~ 20 Pg C 

No Temperature Acclimation 

Photosynthetic Acclimation 

Photosynthetic  & Respiration Acclimation 

RCP 8.5 Climate Scenario 
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∆∆ = (2100 – 1850 Acclimation) – (2100 – 1850 No Acclimation) 
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Photosynthetic & 
Respiration Acclimation 

Photosynthetic Acclimation 

∆ = 2100 - 1850 
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Summary 

Including Temperature Acclimation… 
 
• increases global ecosystem C by 10-20 Pg 

 
• increases ecosystem carbon in the Amazon, though 

rates are slower with acclimation 
 

• changes initial stable states: acclimation simulations 
have more ecosystem carbon in 1850 
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Throughout the 21st century, temperature acclimation 
can increase ecosystem carbon up to 20%, but there are 
large uncertainties associated with these changes. 
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Compared to simulations with no temperature acclimation: 
2100 ∆ = (2100 Acclimation) – (2100 No Acclimation) 

RCP 8.5 Climate Scenario 
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