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SUMMARY
In this work, operational column-averaged dry-air mole fractions of methane (XCH,) and carbon monoxide (XCO) from the TROPOspheric Monitoring Instrument (TROPOMI), Sentinel-5P space borne

sensor are validated against those obtained using the Bruker EM27/SUN ground-based low-resolution Fourier Transform spectrometer operated according to the requirements of the Collaborative Carbon

Column Observing Network (COCCON) at a mid-latitude urban station, Thessaloniki, Greece, (Mermigkas et al., 2021) from January 2019 to May 2022.

* The TROPOMI XCH, and XCO products show very good agreement to FTIR XCH, measurements and capture both their seasonal variability and pollution episodes such as high isolated values of XCO in
July-August 2021 due to the big forest fires in Athens and Evia, Greece.

* The overall relative mean biases fall well within mission requirements (-0.19% * 0.68%, for standard XCH, , 0.15% * 0.58% for bias-corrected XCH, and +2.17% * 5.45% for XCO).

* Implementation of new spectroscopy and de-stripping algorithms lead to changes in overall XCH, and XCO relative biases.
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Figure 1: Time series of XCH, and XCO measurements from FTIR (red symbols) and TROPOMI (blue symbols). TROPOMI has < 180

captured both the seasonal variability of the two species and local pollution events such as CO transportation from the south, 1.80 182 1'8f(CH I::L'.I'EIBF?[ppm]i.SS 190 192
. . . . . a_
during the summer 2021 big forest fires in Athens and Evia.

Figure 3: Scatter plot of bias corrected TROPOMI XCH, vs FTIR XCH,

measurements. Size of circle symbols increases with available data

[TROPOIVII XCH,-XCO relative bias vs FTIR ] in each satellite orbit.
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Figure 2: Relative mean bias of collocated TROPOMI column-averaged dry-air mole fractions of methane (XCH,) (left) and = () 400 oo® %
carbon monoxide (XCO) (right) compared to EM27 FTIR ground measurements in Thessaloniki from 2019 to mid 2022. :| 0.10 - .8 % . §
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de-striped and de-striped data after July, 1, 2021. The de-striping algorithm seems to cause a decrease
to both bias and standard deviation. Figure 4: Scatter plots of de-striped (after July, 1, 2021)
TROPOMI XCO vs FTIR XCO measurements for the two
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