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> The solution CAMS supports a three-way 
comparison between the Dutch Pollution Release 
and Transfer Register, CAMS-REG, as well as top-
down estimates based on satellite observations to 
improve the knowledge base and quality of each of 
the three products.

CAMS Use Case

Benchmarking Emissions for the Netherlands
Developed by TNO, RIVM and KNMI using CAMS data

1 The challenge

Addressing urgent health and climate challenges 
requires a clear understanding of where emissions 
originate, how they affect air quality, and whether 
interventions lead to measurable outcomes.

No single dataset provides a complete picture as 
different emission datasets each have different 
methodologies and assumptions, making it difficult for 
users to assess their accuracy and reliability.

A consistent framework is therefore needed to 
systematically evaluate and validate emission datasets, 
in order to identify their respective strengths, limitations 
and complementarity.

2 How can CAMS help?

Using the CAMS regional inventory (CAMS-REG), a 
comparison can be performed with satellite-derived 
emissions (DECSO) and national high-resolution bottom-
up inventories, such as the Dutch Pollutant Release and 
Transfer Register (ER). Bottom-up inventories use 
different assumptions and are independent from top-
down satellite-based emission estimates.

The approach developed for the Netherlands can be 
replicated elsewhere; even up to the global scales in 
addition to providing a cross-border perspective on 
emission estimates. 

Credits: NO2 emission maps for the Rotterdam-Rijnmond region (2023) 
comparing ER, DECSO, and CAMS inventories. Area emissions are 
shown in g/m2 (red), with ER-derived Large Point Sources (LPS) overlaid 
in kt (blue circles).

> The case lead The Netherlands Organisation for 
Applied Scientific Research (TNO)

Product 1 > CAMS regional emission 
inventories

> Key CAMS data products used

Product 2 > Dutch Pollution Release 
and Transfer Register (ER)

Product 3 > DECSO satellite-derived 
emissions

UN SDGs tackled

Access CAMS-REG Data

Access Paper Kuenen et al., 2022 

Access ER Data

Access Paper van der A et al., 2024

Explore the Atmosphere Data Store

Access Paper Witt et al., 2026

> Complementary data and information

https://eccad.sedoo.fr/#/metadata/608
https://eccad.sedoo.fr/#/metadata/608
https://eccad.sedoo.fr/#/metadata/608
https://doi.org/10.5194/essd-14-491-2022
http://www.emissieregistratie.nl/
https://doi.org/10.5194/acp-24-7523-2024
https://ads.atmosphere.copernicus.eu/
https://doi.org/10.5194/acp-26-5237-2026


3 Who is involved?

> Primary user TNO, KNMI and RIVM will apply the 
outcomes of this work to further refine and 
improve their respective products and inform users 
on the uncertainties.

‘What started as a straightforward curiosity about 
how Dutch inventory emissions compare with 

satellite-based estimates of NOx and NH₃ soon 
grew into a meaningful collaboration among the 

three institutes involved. Along the way, each 
partner gained new insights in their own dataset.’
Prof. dr. Margreet van Zanten, Senior Scientist Air Quality and 

Head of the Dutch PRTR, RIVM

4 Benefits along the value chain
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BENEFIT 1 > Policy Makers: 
> Cross-validated emission inventories strengthen policy confidence and decision making. Using 
emission estimates validated through three independent approaches provides a more reliable basis 
for air quality policies and future scenarios, reducing uncertainty and building trust among 
stakeholders and the public.

> Service developer
TNO, KNMI and RIVM jointly 
carried out an in-depth 
assessment of three 
independent emission 
products.

> Secondary users
All users of the Dutch and CAMS 
emission data will benefit from 
the improvements in the two 
inventories. This includes 
nitrogen deposition and air 
quality modelling.

> Society and citizen’s benefit 
Reducing uncertainties in 
emission datasets strengthens 
public trust and supports 
actions that deliver meaningful 
health and environmental 
benefits.

BENEFIT 2 > Researchers & Academics: 
> Cross-validation between bottom-up, satellite and national reporting data improves emissions 
estimates and reduces uncertainty, providing a more robust foundation for environmental research 
and modelling.

BENEFIT 3 > Environmental Agencies: 
> Cross-validated emissions data strengthens environmental reporting and provides a trusted basis 
for compliance assessments and communication with policy makers, industry and the public.

BENEFIT 4 > Technology & Data Companies:
> Cross-validated, high-resolution emissions data supports the development of more accurate air 
quality forecasts and environmental decision support tools, while increasing confidence in the 
underlying data.

atmosphere.copernicus.eu

Find out more atmosphere.copernicus.eu Atmosphere Data Store ecmwf.int

https://atmosphere.copernicus.eu/
https://atmosphere.copernicus.eu/
https://atmosphere.copernicus.eu/
https://ads.atmosphere.copernicus.eu/
https://www.ecmwf.int/
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