Global Data Assimilation for the Carbon Cycle:
challenges, progress and the future
MODIS Leaf Area Index (LAI)
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How can we constrain regional C flux estimates
using satellite observations of the terrestrial C cycle?
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Data Assimilation Linked Ecosystem Carbon (DALEC) model
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Model Data Fusion (MDF)
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Global Implementation
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MODIS LAI time series
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FLUXNET Sites, EC data comparison - preliminary results
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Jan - 2001
Gross Primary Production (GPP)

Global DALEC MDF

« Assimilation time: 2001-2010
* Resolution: Daily - 1°x 1°
« GPP mean =103 £ 19 Pg C yr

GPP Uncertainty
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Gross Primary Production - Comparison
5000

50 25 0 25 50 75

. Figure adapted from Beer
Latitude [°] et al. 2010




DALEC GPP — GOSAT Fluorescence comparison (r-value)

DALEC GPP - GOSAT FLUO. comparison
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Latitude

Aboveground Biomass

Mean C wood 2000-2010
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Pan-tropical AGB map
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Latitude

Soil Carbon
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HWSD — Soil Carbon
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Nominal soil turnover rates
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Adjusted soil turnover rates

DALEC GLOBAL - DATA: MODIS LAl & HWSD SOM
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Summary and Conclusions

1.

2

o

Fluxes and stocks can be constrained from MODIS
LAI

Global implementation of DALEC with ecological and
dynamic constraints: GPP, AGB and SOM totals
encouraging, GPP and AGB spatially resolve key
biomes.

Parameter estimation indicates information content of
assimilated data

Non-steady state solutions, emergent PFTs

NEXT: Integrate AGB maps and fluorescence as
priors; include parameter correlations from TRY
database

Observing System Simulation Experiments can
guantify information content of EO concepts
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Latitude

Leaf Lifespan
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Testing Parameter estimation
at 10 AmeriFlux Sites

AMERIFLUX sites

Testing DALEC &
ecological/dynamical
constraints

Biomes: Tropical, Sub-
tropical, Temperate,
Arctic.
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