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https://unfccc.int/ghg-inventories-annex-i-parties/2023
https://www.ceip.at/status-of-reporting-and-review-results/2024-submission
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https://di.unfccc.int/global_map
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https://www.ceip.at/data-viewer-2/officially-reported-emissions-data
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https://www.ceip.at/gothenburg-protocol/gp-targets-data-viewer-2
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Regulated: Measure at 51 oC

Most (but not all) 

condensable PM included

Measure in the stack at ~ 

300 oC;

Condensable PM excluded 

(all in gas phase)

No EU regulation of 

measurement protocol;

1 – no CPM / 2 – with CPM 

1

2
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EIONET; 
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https://acp.copernicus.org/articles/15/6503/2015/
https://acp.copernicus.org/articles/15/6503/2015/
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Emission inventories for policy 
purposes (compliance focus) 
require primarily:
• Emissions per substance, per 

year, per country, per sector

For use in air quality modelling 
studies, (additional) information 
is needed on:
• Location of each emission 

source
• Information on the temporal 

variability of emissions
• Speciation information for 

lumped species (e.g. PM, 
NMVOC)



Official reported Air Pollutant 
emissions (EMEP CEIP)

Other emission datasets

(most notably, IIASA GAINS)

TNO/CAMS 
emissions  

by subsector

Gridded European regional 
emission product (time series)

Spatial proxies

• NMVOC from hand sanitizer
• Inland shipping
• Aviation for GHGs
• Agricultural waste burning
• Road transport fuel tourism
• International shipping
• And country-specific issues…

Sectors harmonized
Missing years estimated
Fuels introduced for air pollutants
~ 250 subsectors in total
~ 50,000 records/year (>0)

For each emission E(s,c,y,p) a 
specific proxy is assigned
• Population
• Road transport
• Animal densities
• E-PRTR, etc. etc.

Shipping grids 
(STEAM / FMI)

Official reported GHG emissions 
(UNFCCC CRF)

•

•

TNO internal estimates
(bottom-up)

Other Eur 
countries

EU27+UK,
NO,CH,IS

with 
corrections

All 
countries

CAMS-REG grid 
for Europe

Outside Europe 
(CAMS-GLOB)

https://essd.copernicus.org/articles/14/491/2022/essd-14-491-2022.html
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http://topas.tno.nl/
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• TANGO = Twin Anthropogenic Greenhouse gas Observers. 

• Working with ISISpace, SRON and KNMI, TNO has played an essential 
role in designing a twin satellite system that can measure emissions at 
individual industrial facilities at a spatial resolution of around 300 m x 
300 m.

• The TANGO mission will use two Spectrolite instruments to measure:

• Carbon dioxide (CO2) emissions with a threshold of ≥ 5 Mt/yr and 
goal of ≥ 2.5 Mt/yr, representing respectively about 44% and 66% of 
the annual global total CO2 emission of the power sector,

• Methane (CH4) emissions with a threshold of ≥ 10kt/yr and goal of ≥ 
5 kt/yr, representing respectively about 68% and 75% of the annual 
global total emissions of major industrial emitters including the oil & 
gas sector, coal mines, and landfills and,

• NOx emissions, which will improve the detection of CO2 plumes, 
deriving historic CO2 emission trends based on readily available 
global NOx measurements, and to detangle the possible 
CO2 contribution in mixed CH4 - CO2

• Well established policy needs (Paris Agreement – Global Stocktake, EU 
Methane Strategy, Methane pledge, OGMP, IMEO) 

Status: On-going multi-million EUR 

technology development with ESA, and 

scientifically approved by ESA
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