Coherence of Sentinel-5p Tropospheric NO, columns validation
using MAX-DOAS and Pandora direct-sun measurements
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Abstract
The quality of nitrogen dioxide (NO,) Sentinel-5p TROPOMI products throughout the mission has been assessed within the MPC-ATM and the S5P Validation Team (AO project NIDFOR-
VAL). In this presentation, tropospheric NO; products up to version 02.04.00 are verified through comparison with ground-based UV-Visible multi-axis DOAS (MAX-DOAS) and direct-sun
PANDORA remote sensing measurements, updating the in-depth validation work presented in Verhoelst et al. (2021) until March 2020 and the specific improvements of v2.2 discussed in
van Geffen et al. (2022).
Owing to the multiple pointing geometries, the DOAS technique is sensitive to total, tropospheric and stratospheric NO2 content. MAX-DOAS measurements also provide coarse information
on the vertical distribution of NO2 in the lower troposphere, of high relevance to assess the validity of a-priori NO2 vertical profiles used in satellite retrievals. Our study makes use of 30
MAX-DOAS stations operated by the NIDFORVAL consortium partners. Complementary to MAX-DOAS, Pandora direct-sun instruments provide accurate measurements of the total
NO2 columns. Data from the Pandonia Global Network (PGN) are automatically ingested in the MPC CalVal VDAF webserver (http://mpc-vdaf-server.tropomi.eu/no2) for the routine
validation of S5p total NO2 columns. About 44 stations contribute to the server.
Here we investigate the consistency between the tropospheric NO, validation results obtained using MAX-DOAS and direct-sun PGN instruments. Tropospheric NO2 columns are
derived from PGN total NO, values by subtracting the stratospheric column available from the S5P NO2 product (see Pinardi et al., 2020). A special focus is put on ground-based data com-
parisons, for stations where both MAX-DOAS and Pandora measurements are performed (such as Uccle, Bremen, Athens, Yokosuka, Mexico city, ...). Whenever possible, standardized
data products such as those generated within PGN and the FRM4DOAS project are being used.
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1. Comparison method

2. Operational validation results Colocations: Consider for each day S5p valid pixels (QA>0.75) over the station (or its LOS); use the interpolated/closer
Regular updates, see latest ROCVRs #16 over x1h value of gb measurements around S5p overpass. See method description in Verhoelst et al., 2021.
Check the evolution of the versions:
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