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Land-Use Change Emissions 
Global land-use change emissions: 0.9±0.5PgC in 2011 

The data suggests a general decrease in emissions since 1990 

Black line: Includes management-climate interactions; Thin line: Previous estimate  

Source: Le Quéré et al. 2012; Global Carbon Project 2012 
 

Peat fires 

http://www.earth-syst-sci-data-discuss.net/5/1107/2012
http://www.globalcarbonproject.org/carbonbudget/
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Persistent effects of logging on forest degradation (Cazzolla et al. 2012 submitted) 
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N2O emissions from tropical deforestation  

Thompson et al. 2012, Castaldi et al. 2012 



Fate of Anthropogenic CO2 Emissions (2002-2011 average) 

 

Source: Le Quéré et al. 2012; Global Carbon Project 2012 
 

8.3±0.4 PgC/yr      90% 

+ 1.0±0.5 PgC/yr      10% 
2.6±0.8 PgC/yr 

28% 
Calculated as the residual 

of all other flux components 

4.3±0.1 PgC/yr 

46% 

26% 
2.5±0.5 PgC/yr 

http://www.earth-syst-sci-data-discuss.net/5/1107/2012
http://www.globalcarbonproject.org/carbonbudget/




Global Carbon Budget 
Emissions to the atmosphere are balanced by the sinks 

Averaged sinks since 1959: 44% atmosphere, 28% land, 28% ocean 

The dashed land-use change line does not include management-climate interactions 
The land sink was a source in 1987 and 1998 (1997 visible as an emission) 

Source: Le Quéré et al. 2012; Global Carbon Project 2012 
 

http://www.earth-syst-sci-data-discuss.net/5/1107/2012
http://www.globalcarbonproject.org/carbonbudget/


Changes in the Global Carbon Budget over Time 
The sinks have continued to grow with increasing emissions 

It is uncertain how efficient the sinks will be in the future 

 

Source: Le Quéré et al. 2012; Global Carbon Project 2012 
 

http://www.earth-syst-sci-data-discuss.net/5/1107/2012
http://www.globalcarbonproject.org/carbonbudget/


GEO IX PLENARY – European Commission side event. Foz do Iguaçu, Brazil, 21-23 November 

The Global Carbon Cycle 
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5 global data assimilation systems 
(simultaneously integrating models 
and observations of the land, ocean 
and atmosphere carbon cycle) + 2 
ocean-only process models. 

GEOCARBON 
CCDAS 



CONCLUSIONS 1/2 

1. Progresses have been made on estimating the global carbon balance 
and its components but still uncertainties are rather high, particularly 
on land use emissions. 
 

2. Uncertainty reduction is possible through the development of a 
carbon data assimilation system (CCDAS – GEOCARBON) 
 

3. It is important to estimate the terrestrial carbon sink by direct 
observations and models (not as residual of LUC emissions) 
 

4. Terrestrial carbon show an high spatial and temporal dynamics. It is 
important to continue to monitor and predict carbon budget 
components for their vulnerabilities and implications for climate 
policies. 

 
 



CONCLUSIONS 2/2 
5. Land use emissions show a decreasing trend, although with inter-
annual and decadal variability.  
 
6. We need to keep continuing the emission reductions from 
deforestation and degradation  since negative emissions are required for 
keeping global warming within 2°C 
 
7. There are still significant processes, related to LUC GHG emissions to 
be investigated : impacts of logging on forest degradation and N2O 
emissions associated with LUC. 
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