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Retrieval and comparison of SO2 total column from three Chinese satellites with
EMI-like instruments
Abstract: Based on the observation data of three similar EMI loads on GF5(01A), DQI1
and GF5(02) satellites launched by China, the total amount of SO2 in the atmosphere
is obtained after processes such as spectral calibration, cloud identification, DOAS slant
column retrieval, and AMF vertical column conversion. Taking the Hawaiian volcanic
eruption as case study, SO2 columns from three similar EMI on GF5(01A), DQ1 and
GF5(02) satellites was compared. As for spatial and temporal distribution, all three
satellites demonstrate the ability to detect high concentrations of SO2 plumes generated
by the volcanic eruption, along with the corresponding dispersion patterns. Influenced
by northwest winds, these high-concentration SO2 plumes disperse into regions such
as Mexico and the eastern coastal areas of the United States, gradually decreasing in

concentration. The satellite network formed by GF5(02) and DQ1 with EMI sensors



enables twice-daily global monitoring of SO2, providing data support for the
atmospheric environmental and climate change monitoring. In terms of quantitative
accuracy, from the single-day monitoring results of the Hawaiian volcano on December
1, 2022, the relative deviation of more than 90% of the pixels is within £5%, and the
correlation coefficient of nearly 50,000 pixels in the volcanic eruption and diffusion

area is about 0.73.
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