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The GCP carbon budget

Regnier et al, Nature Geoscience, 2013

Units: PgC y-1

RLS: Residual Land Sink
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The present-day global C cycle (IPCC)
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Modified from N. Gruber; pers. com
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The carbon budget for the land-ocean continuum
(LOAC)

Regnier et al, Nature Geoscience, 2013Present-day
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Units: PgC y-1

RLS: Residual Land Sink

LOAC

Closing the anthropogenic C budget:
The land-ocean aquatic continuum (LOAC)
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Perturbation
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The anthropogenic CO2 budget with the LOAC

Units: PgC y-1

FEO: Freshwater & Estuary Outgassing
COU: Coastal Ocean Uptake

TES: Terrestrial Ecosystem Sink
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Regnier et al, Nature Geoscience, 2013

(converted to values assuming Gaussian distribution)
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Conclusions
- Substantial amounts (2.5 PgC yr-1) of atmospheric carbon are 

transported laterally along the land-ocean aquatic continuum 
(LOAC) from upland terrestrial ecosystems into the ocean

- The anthropogenic perturbation may have increased the flux 
of C to the LOAC by as much as 1 PgC yr-1.

- Most of this additional carbon input to upstream rivers is emitted 
back to the atmosphere as CO2 (0.35 PgC yr-1) or sequestered in 
sediments along the aquatic continuum (0.55 PgC yr-1), leaving a 
small perturbation carbon input (0.1 PgC yr-1) to the open ocean.  
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Conclusions

- According to our analysis, terrestrial ecosystems store ~0.9
Pg C yr-1 at present, which is in agreement with results from
forest inventories (Pan et al, Science, 2011), but significantly
differs from the 1.5 Pg C yr-1 previously estimated when
ignoring changes in lateral carbon fluxes

- We suggest that carbon fluxes along the land–ocean aquatic
continuum need to be included in global carbon dioxide budgets.


