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Outline

Some highlights from the BIRA contribution to the success of
the Sentinel -5 Precursor mission

A Retrieval algorithm development and S5P product enhancement
A Operational and scientific validation of the products

A Two examples of downstream applications: TERRASCOPE and
LEGO-4-AQ
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Retrieval algerithm developments

N. Theys, |. De Smedt, T. Danckaert, H. Yu, J. Vlietinck, J. van Gent, L. Fabris (BIRA-IASB)
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The operational data products will be developed by a
collaboration of European institutes.

Pepijn Veefkind, KNMI (Oct. 2014)

Sentinel-5P Level 2 Products:
entine eve oduc &:esa

ESTEC. 30 June 2011

S5P products developed @ BIRA:
SO,, HCHO, O; CHOCHO, HONO,
BrO + clouds




Improved SSP.SOs.product based on the COBRA algorithm

N. Theys, L. Fabris (BIRA-IASB)

A Bias and data scatter strongly reduced (Theys et al., ACP, 2021).
A COBRA: baseline of operational processing since Nov 2024. Full reprocessing just completed
o SSP cobra 2018.05.01-2024.12.31
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Improved SO, plume.heights using LUT- COBRA In bands 3 & 2

N. Theys, L. Fabris , J. Vlietinck (BIRA-IASB)

A SO, height retrieval for SO , VCD as low as 5 DU (Theys et al., AMT, 2022).
A NRT production in SACS (Support to Aviation Control Service; http://sacs.aeronomie.be).
A Application in TROPOMI spectral band 2 further improves the detection limitto 2 DU
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First globalkHONO detection in fire plumes

N. Theys, J. Vlietinck, J.-F. Muller (BIRA-IASB) et al.

TROPOMl 2023.06.22 A First global mapping of HONO in fire plumes . Significant
s los S : influence  on OH and Oj5 production  at regional scale (Theys
e TN S et al., NatGeo, 2020 ).

A Improvement of spectral fitting (COBRA ) and radiative transfer as
part of the ESA DINAR project (Theys et al., JGR, 2025).

A Data available at http ://hono .aeronomie .be. Pre -operational

production in S5P-PAL soon .
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http://hono.aeronomie.be/

S5P HCHO"proeduct developments

N. Theys, J. Vlietinck, T. Danckaert (BIRA-IASB)

Satellite HCHO data inform on global emissions of VOCs

State-of-the -art TROPOMI product developed in ESA CCI Precursor project. High level of

consistency with OMI allowing for trend analysis | o
ESA Climate Change Initiative (CClI)
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Dedicated presentation: I. De Smedt, Monday 16:15
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ATM-MPC:S5P.Validation Service Portal

S. Compernolle, Y. Geunes, B. Langerock, J.-C. Lambert (BIRA-IASB) et al.

Routine Operations Validation Platform
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Launched on 13 October 2017 on board of the ESA/Copernicus Sentinel-5 Precursor satellite, TROPOMI measures each day the global distribution of
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Since the start of S5P Routine Operations in 2018, the S5P Mission Performance Centre (MPC) provides the operational validation service for the Level-1 and
Level-2 data products generated by the Near Real Time (NRTI) and Offline (OFFL) processors. Procured by an international consortium coordinated by the Royal

- . .
Belgian Institute for Space Aeronomy (BIRA-IASB) and supervised by ESA and KNMI, the S5P Routine Operations Validation Service integrates validation o Validation Method L I Ifral I l e I I n kl n to
monitoring with the Automated Validation Server (VDAF-AVS), in-depth studies carried out by the S5P MPC, ad hoc support from S5P Validation Team (S5PVT)

AO projects, and feedback from the Copemicus Atmosphere Monitoring Service (CAMS) at ECMWFE
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https://mpc-vdaf.tropomi.eu/

S5P ValidationuData,Analysis Facility 1 Automated Validation Server

S. Compernolle, B. Langerock, J. Granville, J.-C. Lambert, T. Verhoelst (BIRA-IASB), A. M. Fjaeraa (NILU), S. Niemeijer (s[&]t) et al.

Automated  comparisonto reference ground - based networks and permanent reporting of S5P
TROPOMI L2(+) data  Quality Indicators
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https://mpc-vdaf-server.tropomi.eu/

S5P NO, and HCHO+alidation vs. NDACC- DOAS NDACC-FTIR and PGN

S. Compernolle, J. Granvnle G. Pinardi, |. De Smedt, T. Verhoelst, and C. Vigouroux (BIRA-IASB) et al.
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S5P CO and CH4 VValidation vs. NDACC- FTIR and TCCON

B. Langerock and M. Sha (BIRA-IASB) et al.

S5P CO vs CC

CO_RPRO/OFFL COL 03 and FTIR.CO CO relative differences (SAT-GB)/GB (weekly mean, surf - toa)
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S5P CO vs. TCCON

CO_RPRO/OFFL avg and FTIR.TCCON.CO xCO relative differences (SAT-GB)/GB (weekly mean, surf - toa)
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S5P CH4 vs. NDACC

S5P RPRO/OFFL C3 BC and FTIR.CH4 xCH4 relative differences (SAT-GB)/GB (weekly mean)
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S5P CH4 vs. TCCON

RPRO/OFFL xCH4 BC and FTIR.TCCON.CH4 xCH4 relative differences (SAT-GB)/GB (weekly mean)
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ESA SVANTE and QA4EO campaigns | SSP validation

F. Tack, A. Merlaud, M. Sha (BIRA-IASB) et al.
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In preparation: new Cal/Val campaigns SVANTE Phase -2 (2024 -2027 )



Integration 0fsS5Psproducts in TERRASCOPE viewer

J. van Gent, |. De Smedt, N. Theys, B. Langerok, M. Sha, W. Sun, F. Tack (BIRA-IASB) et al.

A Belgian Collaborative : o
Grogund Segment for What ISTerraSCOp@ >~ VIR’ggesmg i
Sentinel missions.
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http://www.terrascope.be/

LEGO-4-AQ: Monitoring policies impact with synergistic data (S5P & in-situ)

T. Verhoelst, S. Compernolle, J.-C. Lambert (BIRA-IASB), F. Fierens and C. Vanpoucke (IRCEL-CELINE)

LEGO-4-AQ (optlmlsed) NO NSC: 2019 (mldday)
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