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Event—based GEMS ozone evaluation using consecutive summertime
ozonesonde measurements during ACCLIP
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This study evaluates the performance improvements of Geostationary Environment Monitoring
Spectrometer (GEMS) ozone products using daily ozonesonde measurements during pre-ACCLIP (2021)
and ACCLIP (2022) campaigns. The analysis uses a total of 62 ozonesonde profiles along with atmospheric
reanalysis to better understand daily ozone variability and circulation change related to the Asian summer
monsoon. Comprehensive validation against ozonesonde measurements demonstrates substantial
quantitative improvements in GEMS version 3 compared to version 2. Regression slopes between GEMS
and ozonesonde total column ozone increased from 0.78 to 1.14in 2021 and from 0.48 to0 0.83 in 2022,
indicating significantly reduced systematic biases. The most pronounced improvements occur in the lower
troposphere, where correlation coefficients improved from 0.56 to 0.74 in 2021 and from 0.18 to 0.66 in
2022, accompanied by reduced standard deviation from 3.49 to 2.36 (2021) and from 3.93to 1.91 (2022).
Enhanced performance is also evident in the upper troposphere-lower stratosphere, with correlations
increasing from 0.83t00.95 (2021) and from 0.49t0 0.51 (2022). Process-based case studies during major
meteorological events further validate these improvements, demonstrating GEMS version 3’s enhanced
capability to capture stratosphere-troposphere exchange events and typhoon-induced ozone depletion that
were poorly represented in version 2. These dynamic ozone variations, closely related to Asian monsoon
circulation and upper tropospheric anticyclones, highlight GEMS version 3's improved sensitivity to
meteorological variability and its enhanced potential for monitoring atmospheric transport processes and
regional air quality in East Asia.

Keywords: Ozonesonde, GEMS, Asian summer monsoon
¢ This research was supported by National Institute of Environmental Research (NIER-2024-0555-01) of
Ministry of Environment in South Korea and the Specialized university program for confluence analysis of

Weather and Climate Data of the Korea Meteorological Institute (KMI) funded by the Korean government
(KMA).
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