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atmospheric CO2 concentration 

Data: Scripps/NOAA-ESRL 
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Latest trends on atmospheric CO2 and temperature 
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the concept of global carbon budgets 

Source: Le Quéré et al ESSD 2015; Global Carbon Project 2015 



The global carbon budget 

• Emissions of fossil fuels are estimated from energy use statistics 

• The global ocean sink is constrained by ocean interior & ocean surface measurements  
• But the global land sink cannot be quantified by land observations 

After Lequéré et al., 2014 



Are CO2 emissions still rising?  YES, but the trend is stalling. 

Increasing uncertainty of fossil CO2 emissions 



Source: NOAA/ESRL Data; Le Quéré et al ESSD 2015; Global Carbon Project 
2015 
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information in the atmospheric CO2 growth 

2015 is the highest atmospheric CO2 growth rate ever observed of 3.15 ppm 
Extreme El Niño year : MEI ENSO index of 2.31 vs. 2.69 in 1997/98 
Probably, land ecosystems are a net source in 2015 

2015 



CO2 increased faster than ever in 2015 

In red : CO2 growth rate expected from anthropogenic emissions 
In blue : 12-months smoothed CO2 observed growth rate 
In green : Monthly CO2 growth rate 

Data from NOAA ESRL Mauna Loa station 
http://www.esrl.noaa.gov/gmd/ccgg/trends/global.html  

http://www.esrl.noaa.gov/gmd/ccgg/trends/global.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/global.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/global.html


	

Abnormal fire emissions in South East Asia estimated from the 
inversion of carbon monoxide (CO) observed by MOPITT satellite 
2015 fire emission = 0.5 ± 0.14 Pg C y-1 

1997 fire emission = 1.2 ± 0.3 Pg C y-1 

CO2 increased faster than ever in 2015 

Yin et al. submitted 



Regional attribution of CO2 natural fluxes based on measurements of ≈ 150 in situ stations 
- Droughts in Europe and Central Asia 

- Source of CO2 over tropical regions during the development of the 2015 El Niño 

CO2 increased faster than ever in 2015 

Copernicus Core service MACC3 inversion of CO2 fluxes 



data access and reproducibility 



Operationalization of GHG budgets 

Secure support for the annual update of the global CO2 budget 
 
Take stock of national communications update in addition to CDIAC annual emission update  
 
New CH4 budget synthesis activity using bottom-up and top-down data 
 
Towards regional yearly budgets consistent with the global CO2 budget 
- Atmospheric inversions based on in-situ data and satellites (GOSAT, OCO-2) 
- Ocean data driven models 
- Land models 

 
EU Copernicus initiative to monitor fossil CO2 emissions – satellite imagery + in-situ tracers 

“CO2 report” : Towards a European Operational 
Observing System to Monitor Fossil CO2 Emissions 

http://www.copernicus.eu/main/towards-european-
operational-observing-system-monitor-fossil-co2-emissions 



contributions to the public understanding of science 



summary of climate variables used  

Atmospheric CO2 datasets  
distributed network  
  
Fossil Fuels and Industry 
energy statistics 
conversion factors 
 
Consumption Emission  
trade statistics 
 
Land-Use Change 
land-cover change  
satellite products of biomass density & fires 

Atmospheric inversions 
atmospheric CO2 distribution 
 
Land models 
observed precipitations, temperature, radiation 
atmospheric CO2 concentration 
 
Ocean models 
winds and buoyancy fluxes 
atmospheric CO2 concentration 
 
Ocean Data products 
surface pCO2 data (SOCAT) 
satellite products for SST, Chla, SSS, MLD (modelled)  

Reduction of uncertainties and increased 
confidence in processes will need 
expansion of multiple key variables 


