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Objective

Establish quantitative framework and 
answer the question:

“Are the various measurement and 
modeling estimates of carbon fluxes 
consistent with each other - and if not, 
why?”



NACP Site Synthesis Overview

• 47 sites in Canada and the U.S.
• 22 models
• Comprehensive protocol for participation
• Consistent, quality-controlled model 

driving datasets (meteorology)
• Gap-filled (and unfilled!) fluxes, with 

consistent uncertainty analysis (Barr talk)
• Detailed ancillary and biological data for 

model evaluation and parameterization



Organized via wiki…



Site distribution

Image credit: Kevin Schaefer



Distribution across veg types
• Crops – 5
• Grass – 4
• Deciduous broadleaf forest – 7
• Evergreen forest (boreal) – 4
• Evergreen forest (temperate) – 6
• Mixed forest – 3
• Shrubs – 2
• Tundra – 2
• Wetland - 3



Participating models



Multi-model comparison: diurnal cycle 
(Howland)



Multi-model comparison: diurnal cycle 
(Howland, with model 95%CI)



Multi-model comparison: diurnal cycle 
(Howland growing season mean)

Image credit: Dan Ricciuto



Multi-model comparison: diurnal cycle 
(Howland growing season mean)

Image credit: Dan Ricciuto



Multi-model comparison: diurnal cycle 
(Howland growing season mean)

Image credit: Dan Ricciuto



Multi-model comparison: seasonal cycle 
(Howland, NEE)

Image credit: Dan Ricciuto



Multi-model comparison: seasonal cycle 
(Howland, GPP)

Image credit: Dan Ricciuto



Multi-model comparison: seasonal cycle 
(Howland, Re)

Image credit: Dan Ricciuto



Seasonal cycle NEE, multiple sites



Preliminary analyses: multi-model

Image credit: Christopher Schwalm



Preliminary analyses: multi-site

Image credit: Christopher Schwalm



Mean-model, multi-site…

Image credit: Christopher Schwalm



Conclusions

• Now about 75% of the way to first 
publishable model-data analyses

• Building a valuable data and analysis 
resource for the broader community

• Highlighting (and fixing!) data and model 
quality issues along the way

• Better understanding of measurement 
uncertainty than model uncertainty



Conclusions (cont’d)

• Multi-model ensemble provides a useful 
way to analyze the structural component 
of model uncertainty

• Next steps:
– Publish results of steady-state experiments
– Introduce disturbance history
– Characterize model uncertainties

• Forcing
• Parameterization
• Process representation
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