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Abstract

Emissions of volatile organic compounds (BVOCs) have a profound impact on air quality due to their
important role as precursors of ozone and secondary organic aerosols. Many non-methane VOCs
(NMVOCs) are emitted by vegetation, fire events, and anthropogenic activities, from which a large fraction
oxidizes to formaldehyde (HCHO). However, VOC emissions are poorly constrained with large differences
across different inventories due to uncertainties in the extrapolation of local measurements to larger
scales. To better constrain the VOC emission fluxes and narrow down their uncertainties, top-down
inverse modelling is widely used. Here our target region is North America. According to current inventories,
anthropogenic and biogenic VOC emissions are of similar magnitude in this region, hence their
discrimination using satellite data presents a major challenge. The high spatiotemporal resolution HCHO
product from the Sentinel-5p TROPOMI mission is a key component in this study. The inversion strategy
relies on the MAGRITTEv1.1 chemical transport model, which includes a detailed chemical representation
of isoprene oxidation. The model uses a priori emissions from MEGAN-MOHYCAN for biogenic compounds,
GFED4s for fires, and the CAMS-GLOB-ANT database for anthropogenic fluxes. The inversion scheme
minimizes the mismatch between observed and modeled HCHO columns by varying the VOC fluxes from
the different emission categories. The TROPOMI HCHO columns are first corrected for systematic biases
on the basis of comparisons with Pandora direct-sun measurements and FTIR column data. Thanks to the
high quality of the TROPOMI HCHO dataset, we perform the emission inversion on weekly basis on a
0.5°x0.5° grid. This high spatiotemporal resolution constitutes a significant advance in top-down emission
estimation, given the strong meteorology-induced variability of biogenic emissions. This work sets the
stage for future developments, e.g. VOC inversions at daily scale, and the simultaneous use of TROPOMI
and TEMPO data to assess the diurnal HCHO variations.
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