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• Forecasting 

– Near-term, iterative, initialized prediction

• Potentially very useful because:

– Can be verified 

– Provides information for decision support

(Meehl et al., 2009)
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• Model Structure

• Model Parameters

• Initial Conditions
• Spin Up
• Climate forcing
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• Multi-instance CLM4.5 BGC set up for a 
location in central New Mexico, USA

• PFT fractions of Bare, C4 grass, shrub 
and Needleleaf Evergreen – Temperate

• Spun up by cycling 12 years of 
ensemble atmospheric reanalysis data

CLM4.5Surface Energy                                            Hydrology                                   Biogeochemistry    
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0.5° Aggregated MODIS LAI Observations

0.25° Vegetation Optical Depth Biomass Observations
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LAI (m2 m-2)
Free No Inf. Inflation Forecast

RMSE
2001-2010 0.93 0.70 0.44 -
2006-2010 0.96 0.69 0.39 0.33

Biomass (gC m-2)
Free No Inf. Inflation Forecast

RMSE
2001-2010 1376.2 1049.9 417.7 -
2006-2010 1406.3 940.29 62.8 51.4
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1) Forecasts benefit from accurate initial 
conditions

2) Impact persists from years to decades for 
different C pools

3) Spun-up model had too high biomass, 
and inaccurate seasonal cycle in LAI

4) Large reductions in error during 
assimilation and forecast periods

5) Adaptive inflation is required to account 
for large model error

6) Impact on C fluxes is immediate
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• Deterministic knowledge of complex processes 
and feedbacks = complex models

• Present day stocks and fluxes are very 
dependent on disturbance history

• Actually disturbance history is “unknowable” –
replace this by updating states based on 
observations

• Ensemble data assimilation can account for 
uncertainties in model and observations

• Provides probabilistic estimates of future states
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• Model Structure
• Model Parameter
• Initial Conditions/Model States
• Spin Up
• Boundary Conditions
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Courtesy Bill Kolby-Smith, UA
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• Multi-instance CLM4.5 BGC set up for a 
location in central New Mexico, USA

• PFT fractions of Bare, C4 grass, shrub 
and Needleleaf Evergreen – Temperate

• Spun up by cycling 12 years of 
ensemble atmospheric reanalysis data

CLM4.5Surface Energy                    Hydrology                      Biogeochemistry    


