Evaluation of GEMS NO, and HCHO products during the GMAP/SIJAQ campaign
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Geostationary Environmental Monitoring Spectroscopy (GEMS) provides hourly observations over. To evaluate the GEMS L2 products, NIER organized the GEMS Map of Air Pollutants 2021 (GMAP2021) and the Satellite Integrated Joint monitoring of Air Quality 2022 (SIJAQ2022) campaigns during October 2021 to
November 2021 and from June 2022 to July 2022, respectively. In this research, a comparison study between Pandora and Multi-AXis Differential Optical Absorption Spectroscopy (MAX-DOAS) products and an evaluation of GEMS operational v2.0 total column NO, and HCHO products is conducted. A comparative
analysis between Pandora (P189) and IUP Bremen MAX-DOAS instruments at the Incheon NIER-ESC site was performed to figure out the discrepancy between the retrieval processors (Pandora: PGN official processor, MAX-DOAS: MMF in FRM,DOAS framework). Aligning the viewing directions of both Pandora and
MAX-DOAS leads to a significant increase. The GEMS NO, total column product, evaluated over 6 official PGN sites in South Korea, shows good agreement and similar seasonal and diurnal NO,, cycles. However, GEMS tends to report higher values than Pandora. The magnitude of the GEMS overestimation is
amplified in highly polluted conditions (i.e. during winter and at noontime). Compared to 6 MAX-DOAS stations and 6 Pandora stations, the GEMS HCHO product also captures well the seasonal and diurnal variation of HCHO and shows good agreement both with MAX-DOAS and Pandora. However GEMS tend to be
underestimated in large column conditions.
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« GEMS is successfully producing hourly observation of air pollutants since it launched in 2020.
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