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1. Introduction

* Nitrogen oxides (NO, = NO + NO,) are important air pollutants which are emitted during high-temperature combustion processes.

« Monitoring NO, emissions is crucial for assessing air quality and for providing proxy estimates of CO, emissions.

 Satellite observations, e.g., from the TROPOspheric Monitoring Instrument (TROPOMI), provide global coverage at high temporal resolution. While most
NO, is emitted as NO, satellites only measure NO,, necessitating a conversion to NO,..

* Previous studies often applied a constant NO,-to-NO, conversion factor of about 1.3, derived assuming steady-state conditions [1].

« We developed a more realistic model for NO, to NO, conversion and applied it to TROPOMI data of 2020 and 2021 [2].
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2. Simulation of realistic NO plumes 3. Cross-sectional flux method
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Plume-resolving simulations using MicroHH 6°°N
_arge Eddy Simulations with chemistry for the
oower plants Betchatow (PL), Janschwalde (DE),
Matimba and Medupi (ZA), and a metallurgical
plant in Lipetsk (RU) [3].
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Figure 1: Left: Example of simulated NO, and NO, columns from the MicroHH simulation of
Matimba & Medupi at a resolution of 100 x100 x 50 m. Right: Location of the simulated sources.
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Figure 3: NO,:NO, ratios of the MicroHH time steps 8-14 UTC. The time since emission is Figure 4: Comparison of estimated NO, emissions (a) and decay times (b) using the constant
computed from an effective wind speed at the source and the plume length. and time-dependent algorithms as well as the modelled NO, fields.

6. Application to TROPOMI NO, data
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7. Key findings & Conclusion

* Most of the NO, is emitted as NO — complete titration of O, close to the

N=o4 N=L7 NES6 N=230 0 source — high NO,:NO, ratios.
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s g < % « With increasing dilution and mixing of the plume — accelerated oxidation
> 500- = 10, Z of NO to NO, — lower NO,:NO, ratios.
é 0 7 « Estimated NO, emissions using NO,-to-NO, conversion factors which
: 2 50| (4 x SMISSK 9 T X .
€ 150- 5 —20 / depend on the time since emission agree with the estimates from the
) c . . .
S 2 3. Z modelled NO, fields in MicroHH.
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B 100- ? = /  Biases in estimated NO, emissions from TROPOMI NO, observations are
c é 401 I greatly reduced when using NO,-to-NO, conversion factors which
G g .o bottom-up NOx depend on the time since emission.
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background conditions are needed to generalize the approach.
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wet * NO,-to-NO, conversion model implemented in open-source Python
library for data-driven emission quantification (ddeq) [4]
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Figure 5: Estimated NO, emissions and their biases for TROPOMI data of the years 2020 and 2021.
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