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Objectives of PARIS

1) Quantify emissions from 8 European countries of all major GHGs reported under 
UNFCCC (CO2, CH4, N2O, F-gases) and black carbon aerosol (BC)* 

2) Quantify the contribution of major source sectors of GHG and BC emissions and 
organic matter aerosol (OM) abundance 
Ø implementation of innovative measurement and analysis technologies

3) Derive time- and space-resolved flux estimates for GHGs with complex or 
uncertain source distributions

4) Produce draft Annexes to the annual National Inventory Reports (NIRs) for a 
selection of ‘focus’ countries. 

*reported under CLRTAP (Convention on Long-range Transboundary Air Pollution)



Novel measurement components in PARIS

F-gases CH4 N2O CO2 OM / BC

Extended F-gas 
measurements

Continuous CH4 
isotope 
observations

Additional 
measurements & 
isotope studies

Atmospheric 
Potential Oxygen 
measurements

New OM and BC 
measurements



Focus countries



PARIS - AVENGERS – EYE-Clima

Common stakeholder engagement strategy
Splinter meeting at EGU - 'Verification and reconciliation of estimates of climate forcers'
30th April 2025, 12:45-13:45 CEST, Room: 2.96, Convener: Rona Thompson | Co-convener: Thomas Röckmann

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcopernicus.us8.list-manage.com%2Ftrack%2Fclick%3Fu%3D361ac98ec95eb114a884f0249%26id%3Dcac044b201%26e%3D6b3b9cf3bb&data=05%7C02%7Ct.rockmann%40uu.nl%7C8e865988ce7b4f62405808dd7cdd685a%7Cd72758a0a4464e0fa0aa4bf95a4a10e7%7C0%7C0%7C638804013013943286%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=i%2BjGZjY%2FUFd4inG2nMncRBefbC%2FlV1OhzXLNvHNa4kc%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcopernicus.us8.list-manage.com%2Ftrack%2Fclick%3Fu%3D361ac98ec95eb114a884f0249%26id%3D4dd04efe60%26e%3D6b3b9cf3bb&data=05%7C02%7Ct.rockmann%40uu.nl%7C8e865988ce7b4f62405808dd7cdd685a%7Cd72758a0a4464e0fa0aa4bf95a4a10e7%7C0%7C0%7C638804013013961342%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=1SykjChodboyqM3kOJsIbERCcEdSXf6%2FxFw5Wf0j2LA%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcopernicus.us8.list-manage.com%2Ftrack%2Fclick%3Fu%3D361ac98ec95eb114a884f0249%26id%3De35e6d94d4%26e%3D6b3b9cf3bb&data=05%7C02%7Ct.rockmann%40uu.nl%7C8e865988ce7b4f62405808dd7cdd685a%7Cd72758a0a4464e0fa0aa4bf95a4a10e7%7C0%7C0%7C638804013013981109%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=qf9TlG9Qqja9Adx0lU3eG1oNbgUFnCiDeefrK7P%2FZwU%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcopernicus.us8.list-manage.com%2Ftrack%2Fclick%3Fu%3D361ac98ec95eb114a884f0249%26id%3D0708a5b2c0%26e%3D6b3b9cf3bb&data=05%7C02%7Ct.rockmann%40uu.nl%7C8e865988ce7b4f62405808dd7cdd685a%7Cd72758a0a4464e0fa0aa4bf95a4a10e7%7C0%7C0%7C638804013013996567%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=nelUUUZwBXjl19RmWdP8%2BzxliEp2XDS005CWZ9kdr%2Fo%3D&reserved=0


Draft Annexes to 
National Greenhouse gas inventories



Draft Annexes to 
National Greenhouse gas inventories



Results for the Netherlands

Emissions from all three models  >> National Inventory
Different trends in past years
Ø Natural emissions (NIR only includes anthropogenic)
Ø Uncertainties in inversion models?
Ø Underestimate in NIR for one or multiple large sectors?
Ø Low resolution: Emissions from neighbouring countries?
Ø Possible sum of multiple factors

From Dutch NIR
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Results for Germany

Top-down emissions 
maximum in northwest 
(intense agriculture) 

High emissions in 
neighbouring countries 



Results for Germany
Overall,15-30% higher emissions 
compared to inventory.
No decreasing trend in the 
inversions. 



Seasonality: generally higher emissions in winter

Germany Netherlands



Next goal: Include isotope information 

…for sector 
specific 
emission 
estimates



Thanks to the                        team



Inverse Modelling Frameworks

Timeseries of HFC-143a concentrations measured at 
Jungfraujoch over the period 2018-2023. 

Background
concentration

Pollution events

InTEM (Met Office) Analytical Bayesian (Manning et al., 2021)

ELRIS (Empa) Analytical Bayesian (Henne et al., 2016)

RHIME (U. Bristol) Bayesian MCMC (Ganesan et al., 2014)

Concentrations = Source sensitivities x Emissions

Example of source sensitivities distribution obtained with 
FLEXPART for Jungfraujoch for a given time interval. 

Lagrangian modelsObservations Prior inventories

Average emissions of HFC-143a over the period 2018-2023 from 
the EDGAR inventory.

Optimisation:
Emissions (reduced grid)
Background conditions

NAME (Met Office) UK Unified Model (Jones et al., 2007)

FLEXPART (Empa) ECMWF IFS-HRES (Stohl et al., 2005)



N2O: Seasonal Variability

¤ Consistent variability 
across inversion systems

¤ No seasonality in prior

¤ Broad summer emission 
peak

¤ Year-to-year variability

NW Europe: 
Belgium, Denmark, France, 
Germany, Ireland, Luxembourg, 
Netherlands, United Kingdom

From Stephan Henne, EMPA



SF6 emissions in Germany

From Katharina Meixner, Univ. Frankfurt

NAME / InTEM inversions 

Measurements at Taunus Observatory

Strong and frequent enhancements

Strong point source in SW Germany

No strong point source in Inventory

Total emissions consistent with NIR

Similar results (independent) from Eye-Clima project


