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Research Questions

• Which vegetation properties and management factors most determine 
climate forcing from biofuel crops?

• Given atmospheric feedback, when are biofuel crops likely to represent a 
climate stabilizing versus a climate destabilizing endeavor?

• Which crop types?

• On what land?

• Under what management?

• At what spatial scales?

• Is the supply of biofuel feedstocks robust to changing climatic conditions?

• What are appropriate policy approaches to addressing both 
biogeophysical and biogeochemical climate impacts of biofuel crops?



Approach
• Develop plant functional types for Community Land Model (CLM)

• initial focus on c4 grasses

• new phenology, morphology

• new management

• Sensitivity Analysis

• identify important parameters

• characterize uncertainty in forcing terms 

• Constrain parameters

• literature review

• tuning to flux measurements

• Coupled Land-Atmosphere Experiments

• characterize climate outcomes

• assess yield variability
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Phenology

• Spring Emergence

• Stem Elongation

• Grain Fill

• Senescence

• Harvest
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Sensitivity Analysis

• Vary 31 of 70+ PFT Parameters

• +/- 50% to range among all grasses, crops

• single point mode for site in Illinois 

• 256 30-year runs







Results

• Sensible Heat Flux

• Latent Heat Flux

• Longwave Radiation

• Change in Soil Carbon

• Biomass Carbon



Latent Heat Flux

Years

W
/m

^2



Latent Heat Flux



Change in Soil C

Years

gC
 /

 m
^2



Contribution to Variance

0

0.2

0.4

0.6

0.8

1

1.2

Sensible Flux Latent Flux Emitted IR Change Soil C Mean Veg C

conductance per PS

specific leaf area

allocation fraction

root / leaf ratio

quantum efficiency

conductance per PS

fine root C:N

leaf litter C:N

quantum efficiency

quantum efficiency

conductance per PS



Discussion

• Model structure needs to be improved to 
capture important dynamics

• phenology, morphology, fertilization

• Annual average metrics may mask important 
climate forcings

• Better characterization of uncertainty in 
inputs may shift priority implied by this 
sensitivity analysis
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