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Scientific questions

Over the last years, a lot of effort was put into leveraging 
the air quality satellites (e.g. ESA’s S-5P) NO2 observations in 
order to estimate large point source NOx emissions.

Worldwide power plant NOx inventories have been 
published.

In regions of good reporting, significant differences are 
observed with bottom-up data (e.g. CAMS database), 
questioning the satellite method, or the reported values, or 
the emission model.

In regions of close-to-no reporting (e.g. Africa, Middle-East), 
the top-down method is the only possibility to determine 
the global emission budget.

By Morgre - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=19858375
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Scientific questions

Kuhlmann et al., Temporal variability of NOx emissions from power plants: a comparison of satellite- and 
inventory-based estimates, Atmos. Chem. Phys., 2026.

Sample of EU and USA power plants. (good reporting regions)

Main findings:
• The CAMS-GLOB-ANT model is outdated/biased. Better use the CORSO point source database.
• The satellite data need correction for the plume height.
• The NOx-to-NO2 photochemistry significantly impacts the emission flux estimates.
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Scientific questions

Marais et al., Urban and Power Plant NOx Emissions in Sub-Saharan Africa Inferred From TROPOMI, JGR 
Atmos. 131, 2026.

Sample of African power plants. (mostly bad reporting region)

Main findings:
• Relative uncertainties on satellite NOx emissions are dominated by TROPOMI (S-5P) AMFs.
• The NOx-to-NO2 photochemistry significantly impacts the emission flux estimates
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Scientific questions

The main questions addressed by PANACHE:

• Can we help to better constrain the top-down (satellite) estimates of power plant NOx emissions?

• Can we combine remote sensing, in situ, and model data to capture what the satellite can see?
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Project implementation

June 2026: Trial campaign at Visé:

- Assess the performance of the NO2 camera
- Familiarize with the flying of the LCAQS sensors in the plume
- Validate the plume model with the observations from the NO2 camera, and the 

LCAQS

Cement factory.
Heidelberg Materials.

One of the largest 
Belgian NOx emitters.
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Project implementation

Ground-based instrument: the NO2 Camera

Hyperspectral imager capturing the NO2 field with a high spatial resolution.
→ NO2 abundance, NO/NO2 conversion, plume dynamics

• Dekemper et al., The AOTF-based NO2 Camera, Atmos. Mes. Tech. 2016
• Gramme et al., Urban pollution monitoring with the AOTF-based NO2 camera: validation with other DOAS 

instruments, Atmos. Meas. Tech. 2025
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Project implementation

Airborne instrument: the drone-borne LCAQ sensor (Saïga)

Will measure in the plume: NO2, NO, O3, PMx, T°, …
Calibration against a reference air quality station before the flight.
Drones operated by the civil protection from the Heidelberg Materials site.
Large network of Saïga instruments already deployed in Wallonia.
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Project implementation

Model component: AUSTAL, GRAL, microHH

AUSTAL and GRAL can calculate the dispersion of pollutants taking wind and surface roughness into account.
MicroHH is a plume chemistry and transport model which can calculate the NOx/NO2 ratios.

Goal of the models: propagate the plume over satellite-compatible distances.
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Project implementation

Autumn 2026 and Spring 2027: Campaigns at Neurath and 
Nideraußem coal power plant (Germany)

Sufficiently far from large cities to be seen by TROPOMI.

S-5P daily map NO2 – 24/01/2026
source: TERRASCOPE
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Thank you for your attention
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