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Motivation



Motivation

Difference between 
inversions and 
DGVMs in GCB2019



Datasets

Atmospheric Inversions

• 5 inversions from RECCAP2: 2000 - 2020  
• Ensemble of 13 inversions from 

OCO2_v10mip: 2015 - 2020

• Gridded to common grid at 1x1 degree 
lat/lon spatial resolution

• Calculate mean + std across inversions

• Monthly time-steps

• Deasonalized anomalies

!!! Temporal discontinuity in datasets

DGVMs

• 2 DGVMs from ESA-CCI RECCAP2:      
JULES + OCN for 1950 - 2020

• Gridded to common grid at 1x1 degree 
lat/lon spatial resolution

• Simulations “S2”: CO2 and climate 
change but no LUC

• ERA5 climate forcing

• Monthly time-steps

• Deasonalized anomalies

SMOS L-VOD

• Aboveground biomass changes based 
on SMOS L-VOD 2010-2020

• L-VOD → AGB using ESA-CCI 
coefficients

• Regridded to 1x1 degree lat/lon spatial 
resolution

• Annual mean

• Analyse DAGB → closer to net 
aboveground C flux 

• Departures from mean for anomalies

Anomalies calculated relative to 2015-2020 for consistency with OCO-2 MIP inversions



Datasets

• consistent with global 
atmospheric CO2 growth rate

• regional/national fluxes uncertain
• uncertainties in priors
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• allow for attribution to specific processes 
• no lateral C transport
• poor representation of disturbances & mortality
• inconsistent definitions
• uncertainties in forcing data and parameters
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• allow to infer biomass changes 
• coarse resolution
• RFI interference 
• only aboveground components



Regional fluxes

• Annual fluxes:
• Identification of “high 

impact” extreme events

• Comparison of sensivity of carbon 
fluxes to temperature and water 



Interannual variability
• Agreement strongly region-

dependent

• Better agreement during 
extreme events (?) 



Sensitivity to drought

Dry 
→ Sink anomaly

Drought
→ Source anomaly

RECCAP2 inv.          OCO-2MIP DGVMs L-VOD
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Regional anomalies during extremes

• Annual fluxes:
• Identification of “high 

impact” extreme events

• Comparison of sensivity of carbon 
fluxes to temperature and water 

• Selected extreme events:

• Spatial distribution of 
anomalies

• Seasonal evolution of 
anomalies
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OCE: 2019 and 2020
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EU: 2018/19
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Towards NRT C budgets

S.Sitch talk this morning

Ciais et al. in prepP.Ciais talk



Summary

• Land C fluxes increasingly better constrained by top down & bottom-
up approaches

• Still disagreements in sensitivity to climate drivers across datasets 

• Anomalies in responses to extremes relatively well constrained

• Disagreements are still highly informative

• Progress towards NRT information about C impacts of extremes (but 
constraining uncertainty is key)


