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Different types of emissions for different projects: 
 
 Forecast of the atmospheric composition, observations from campaigns 
  Wide range of chemical species 
  high spatial and temporal resolution 

 
 Global scale, long-range transport 
  limited number of chemical species 
  moderate spatial and temporal resolution 
  long-term variation (a few decades) 
  need some coupling emissions/meteorological conditions 
 
 Climate studies: impact of climate on emissions and of emissions on 
climate 
  long-lived species, aerosols and a few ozone precursors 
  emissions models or algorithms 
     to take into account land-use changes and human-related changes 
  past/future realistic scenarios (decades-century) 
 



Objectives of the study: Evaluation of available 
emissions for air-quality, long-range transport and 
climate studies 
 
comparison and evaluation of different emissions 

datasets providing global and regional anthropogenic 
emissions, focusing on their trends over the past 
decades 
 

Focus on 1980-2010, because most of the inventories 
currently available cover at least partially these three 
decades   
 

 Use the ACCMIP-MACCity inventory, built and used 
 as a basis for the IPCC on-going report. References: 
 Lamarque et al., Atmos. Chem. Phys., 2010  
 Granier et al., Clim. Change, 2011 



The ACCMIP-MACCity emissions dataset 
 
 ACCMIP:  
 - Developed for the IPCC Assessment Report 5 (AR5) report,  
 to be released in 2013 
 - Emissions provided on a decadal basis for 1850-2000, for many 
 different species, at a 0.5x0.5 degree resolution 
 
 MACCity: 
 - Emissions from 1960 to 2010 
 - Use of RCP 8.5 for 2005 and 2010 emissions 
 - Interpolation of  
 ACCMIP emissions 
 for different sectors 
 - Seasonal variation 
 of emissions provided 
 (based on RETRO)  
 
 



Example of existing datasets: 
List of most publicly available global inventories 

Orange rectangle: emissions for this species not provided 



Are any of these emissions accurate? 
 
 
 A systematic evaluation of surface emissions has started, with 
 the support of GEIA (Global Emissions Inventory Activity) 

 
 Open to all people willing to propose new data / analyze 
 results 
 
 Start with the 1980-2010 period 

 
 Only publicly available gridded inventories considered so far 

 
 Focus on: CO, NOx, SO2 and BC, and more recently,    
             CH4, OC, total NMVOCs and NH3 

 
 Assess the main differences between inventories providing 
 emissions at the global and regional scales 
 
 



List of global 
inventories used 

in this study 
 

Several 
inventories 

provide an access 
to the emissions of 

a large list of 
compounds, while 
others focus only 

on a limited 
number of species 



List of regional 
inventories 
used in this 

study 
 

Use of 
regulatory 
inventories 

 
Several datasets 

are recently 
been developed 

for China, for 
BC, OC and SO2 

 
 



Comparison of anthropogenic emissions : CO, NOx, SO2 and BC 
Global totals 



USA emissions of CO, NOx, SO2 and NMVOCs 

Note: global inventories provide BC and OC emissions; regional inventories provide PMs 



Europe emissions of CO, NOx, SO2 and BC 



China emissions of CO, NOx, SO2 and BC 







Better understanding of differences between inventories; could be 
obtained by comparisons of emissions by sectors. 
 
But … the sectors used in global and regional datasets are generally 
quite different. Example shows the sectors in ACCMIP/MACCity global 
dataset and in the EMEP regional inventory 
 
 

ACCMIP/MACCity = IPCC sectors 

EMEP = SNAP sectors 

 Preliminary comparisons of global/regional transport emissions 



CO Transport emissions displaying reasonable 
agreement: Global, US and Western Europe 



CO Transport emissions displaying significant 
disagreements: Canada, China and Central Europe 



NOx Transport emissions all show significant differences: 
Global, US and Western Europe 



NOx Transport emissions all show significant differences: 
Canada, China and Central Europe 



Preliminary results for Transport NMVOCs: US and China 



Summary of the results:  
 
• Still very large uncertainties on emissions inventories 
• Relatively good consensus for total NOx emissions 
• Improvements required for CO and BC emissions 
• Emissions related to transport show very large 

differences  
 
But: 
 Good consensus does not mean that inventories are    

accurate 
 A certain amount of overlap exists between the 

datasets 
 More work needed for the evaluation of emissions by 

sector (when possible) 
 



Several reasons have been identified to explain the 
differences among the datasets 
 
 Large diversity in space and time, difficult to quantify 
 Lack of information: non reported, not existing 
 Extrapolation errors when information is lacking (after 
2000) 
 Most inventories are non-transparent about method and 
data 
 Difficulties to compare data for sectors of different 
definitions 
 Lack of different independent inventories 
Lack of measurement data and model studies to confront 
inventories with  



Where can you find most emission inventories 
used in this presentation? 

 

Most data are available from the ECCAD database   

= Emissions of atmospheric Compounds: Compilation 
of Ancillary Data 

 

http://eccad.sedoo.fr 
 

 

http://eccad.sedoo.fr


A few maps of 
ancillary data 



List of emissions 
inventories currently 
available in ECCAD  

All data available for 
download 



A few examples of emission maps 



 
 

ECCAD – Emissions Totals 
Global 

 
Total NOx, 
Residential,  
year 2005 : 
 6.24 Tg/year 
 

Totals for 
different 
regions 

 
Total by 
regions :     
from 0.1 to 
1.18 Tg/year 
 
Output in 
excel/csv 



 

 

Thank you for your attention 
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