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Agricultural Demand

Ray et al., Plos One, 2013



 
  

Observed emissions and emissions scenarios

The emission pledges to the Paris Agreement avoid the worst effects of climate change (4-5°C)
Most studies suggest the pledges give a likely temperature increase of about 3°C in 2100

The IPCC Fifth Assessment Report assessed about 1200 scenarios with detailed climate modelling on four Representative
Concentration Pathways (RCPs)

Source: Fuss et al 2014; CDIAC; IIASA AR5 Scenario Database; Global Carbon Budget 2016



 
  

Global Greenhouse Gas Emissions



 
  

Land Surface vs. Ocean Temperatures

IPCC 2013 Technical Summary



 
  

SoyFACE Global Change Research Facility
Investigating crop responses to elevated CO2



 
  

T-FACE: Understanding crop responses
to temperature



 
  

T-FACE Experiment

• Four Treatments:
• Ambient CO2 and temperature
• Elevated CO2 (+200 ppm) & ambient

temperature (eC)
• Elevated temperature (+3.5 °C) &

ambient CO2 (eT)
• Elevated temperature & CO2 (eT+eC)
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Photosynthetic Responses to CO2
• Mean increase in Asat of ~20%

for both 2001 and 2002
• Similar responses averaged over

all years of SoyFACE (2001 to
2015)
▫ Interannual variation is apparent,

however, with a range of 0% to
~22%

 

Bernacchi et al., 2004, Planta 220: 434–446



 
  

Soybean: Optimal photosynthetic
increases are not observed

Long et al., 2006
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