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Abstract

Within the S5P Validation Team, the NIDFORVal project AO 208607 (S5P Nltrogen Dioxide and FORmaldehyde VALidation using NDACC and complementary FTIR and UV-Vis DOAS
ground-based remote sensing data) aims at assessing the quality of nitrogen dioxide (NO,) and formaldehyde (HCHO) operational S5P products. Both Fourier Transform Infrared (FTIR)
and UV-Visible Differential Optical Absorption Spectroscopy (UV-Vis DOAS) are recognized as independent techniques which can routinely provide total NO, (DirectSun DOAS), troposphe-
ric NO, (Multi-AXis (MAX-) DOAS), and HCHO total column (FTIR and MAXDOAS) reference data sets for the long-term validation of satellite observations.

High-quality measurements from over 60 ground-based stations and 80 instruments will be gathered over the whole S5P mission timeline (10/2017-2023) from NDACC and other
complementary networks, covering a large range of observation conditions including high, mid, and low latitudes, as well as remote, sub-urban, and urban polluted sites. About 50 sta-
tions were operational with data submission in rapid delivery mode during the commissioning and pre-operational phase and about 25 UV-vis DOAS stations were involved in the validation
of the first TROPOMI total and tropospheric NO, column operational products released last June. Data from 16 FTIR sites and 13 UV-vis stations were also used for the preliminary valida-
tion of the HCHO S5P vertical columns. The level of agreement varies from station to station, but globally and for both products, comparison results show negative biases (i.e. TROPOMI
smaller than ground-based) which are within the accuracy requirements (50% for NO, and 40-80% for HCHO).

Updates of NO, and HCHO comparison results will be reported in this presentation, as well as the validation plan for the routine operations phase during which large TROPOMI data records
will be accumulated.

UV-vis DOAS data

Collection of Uv-vis NO, and HCHO VCDs covering
November 2017 to November 2018.

TROPOMI data

Comparisons have been performed with TROPOMI data from ESA
Expert HUB:
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DirectSun: total NO, VCD from 10 stations and total
HCHO from 3 stations (3 pandonia instruments).

Vigouroux et al., AMT, 2018: 21 stations provide
HCHO time series using harmonized retrieval param-
eters.

Collection of HCHO
VCDs for this study: 9
stations provided data
up to 1st Nov.; 5 up to
1st Sept.; 5 up to Aug.

Uv-Vis and daily mean (~ +2.5h) for FTIR.

Validation results
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TROPOMI within the bias requirements, but generally smaller than ground-
based. Most cases, std> expected precision. Structural comparison errors?

All the stations are within the bias requirements of 80%, most of them 191 )a Thessalonikli (KOUkOU" etal. TthSdGY),
within 40%. Usually std > expected precision. Structural comparison
errors? Some random error in syst_SAT _error ?
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