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1. Trends: GLOBAL achievements  

Olivier, Janssens-Maenhout, Muntean, Peters, CO2 report 2015 (23 November 2015)



Input: CIESIN urban 
settlements data (0.5’)

Output: Country 
specific S-shape of 
urban population density 
modelled with lower/ 
higher thresholds

2. Gridding with urban settlements data

2010



2. Effects of population density

Ile de France (with Paris)
at 0.01° x 0.01°

CO2 in 2010

ton CO2 emissions 
per gridcell (700mx700m) 

ton CO2 emissions /cap
per gridcell (700mx700m) 



3. Effects of city size: Resampling gridcells
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CO2/cap emissions for 2010 
in function of urban population density 



Iancu, Martelli, Janssens-Maenhout, et al. (ESSD in review, 2015)

The emission inventories of the Covenant of Mayors (CoM) as example

3. Comparison of EDGAR and Covenant of Mayors inventories
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34% of EU citizens: 460 large cities (>105 inh)
6108 smaller cities (<105 inh.)  

28% with reported emission inventory
4.6% with monitoring 

Data sample of 919 reviewed city inventories:
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National 
inventory 

reporting (Kyoto)

To monitor the emission reductions over time

Greening of cities, 
improved urban

life quality

EC-JRC/PBL EDGARv4.3 (2015)

ton CO2
------------
0.1° x 0.1°

In 2010

4. Mapping city inventories into the global picture 



Conclusions
• Historic trend analysis with EDGAR 4.3 and with UNDP 

statistics demonstrates an optimal sub-linear growth 
rate of the CO2 emissions per capita of cities with their 
population density, but only up to certain city size. 
This growth rate is no longer sub-linear for very large cities 
with superlinear emerging of economic activities.

• EDGAR 4.3 contributes to mapping of city's emissions 
inventories, such as those from the CoM (including only the 
emissions of activities under the mandate of the local 
governments) and provides the comprehensive picture, 
that is needed for verification and monitoring of emission 
measures using independent data assimilation. 

Thank you for your attention
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Z Liu et al. Nature 524, 335-338 (2015) doi:10.1038/nature14677

Estimates of Chinese CO2 emissions 1990–2013.

18th August 2015

To comment on Liu et al. (2015) 



The emission inventories of the Covenant of Mayors (CoM) as example

Only the part related to the 
consumption of key sectorsKEY SECTORS

Direct fuel 
combustion

Other 
Direct Indirect

2. Defining city inventories: Incompleteness 


