
 

Towards The Generation Of A Long-term Data Record Of Formaldehyde 
Tropospheric Columns From Multiple Satellite Sensors  

Isabelle De Smedt1, Jonas Vlietinck1, Yu Huan1, Nicolas Theys1, Fabian Romahn2, Diego Loyola2, Folkert Boersma3, Michel Van Roozendael1 

1:Royal Belgian Institute for Space Aeronomy (BIRA-IASB), Belgium; 2:Meteorology and Air Quality group, Wageningen University, the Netherlands; 3:Institut für Methodik der 
Fernerkundung (IMF), Deutsches Zentrum für Luft und Raumfahrt (DLR), Germany 

Reactive trace gases in the atmosphere, Air quality monitoring from space, Results on the generation of 
atmospheric Essential Climate Variables 

This work presents a 25-year multi-satellite data record of formaldehyde (HCHO) 
observations. Within the QA4ECV project, a 20-year level-2 data record of HCHO 
columns was reprocessed using state of the art European retrieval algorithms 
applied to four low-earth-orbit UV-VIS spectrometers: GOME, SCIAMACHY, 
GOME-2A and OMI. Those products are openly distributed via the QA4ECV web-
site (www.qa4ecv.eu). In addition, operational retrievals from TROPOMI rely on 
similar algorithms, which facilitates their inclusion in a climate data record. 
Retrieval algorithms have been homogenized to ensure optimal consistency 
between the historical QA4ECV dataset and the new TROPOMI operational prod-
ucts. However, despite these efforts of homogenization, fundamentals differ-
ences remain between the datasets, such as the spatial resolution, the overpass 
time, the sampling period, and possible instrumental degradation effects. Auxil-
iary datasets such as the cloud product, the a priori profiles or the surface re-
flectivity are also more difficult to harmonize over such a long time period, as 
shown in recent satellite intercomparison exercise and ground-based validation 
studies. We present the status of the HCHO long-term data record, with the aim 
to assess the needs towards the creation of an atmospheric essential climate 
variable for ozone and aerosols precursors. We also present some examples of 
scientific applications using this long-term HCHO dataset, in combination with 
the QA4ECV/TROPOMI NO2 dataset.  
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Conclusions and outlook 
 The QA4ECV and TROPOMI datasets have been developed in parallel and form the longer HCHO data 

records (Level 2 data).   
 The OMI and TROPOMI data records have been intercompared and validated at different time and 

spatial scales. The historical data record needs to be assessed.  
 Up to now, product users need to generate their own level-3 and handle differences such as spatial 

resolution [Jin et al., 2020], and many other differences and uncertainties.  
 It has been shown that the use of different cloud products increase the discrepancy between HCHO 

datasets from different satellite instruments [De Smedt et al. 2021]. 
 MAX-DOAS validation results show the importance of vertical smoothing and a priori profiles on the 

tropospheric VCD comparisons. They also show a underestimation of the satellite HCHO over large 
columns [Vigouroux et al. 2020]. 

 HCHO long-term observations are used in climate studies related to vegetation extreme events [ex: 
Morfopoulos et al. 2021]. 

 Observed trends in HCHO and NO2 long-term data records can significantly differ, such as in the 
Eastern US, Maghreb or the NCP. There is a clear need to study NMVOC emission in combination with 
NOx trends. 

 HCHO and NO2 satellite data records need to be designed with the aim to be used together in tropo-
spheric ozone studies [Li et al. 2020, Jin et al., 2020]. 
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