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Abstract: This study systematically analyzes and compares the spatiotemporal coverage and distribution patterns of the Level-2
atmospheric column CO, concentration (XCO,) products from OCO-3, OCO-2, and GOSAT satellites over China.The results showed
that the annual average spatial coverage of the Level-2 XCO, products in China were 43.38%, 21.19% and 0.40% for OCO-3,
0OCO-2, and GOSAT, respectively, with corresponding monthly average coverages were 4.77%, 2.43% and 0.16%. Notably, OCO-3
exhibited a significant lower monthly average coverage in odd-numbered months (2.23%) compared to even-numbered months
(7.31%). There were significant spatial distribution differences in the coverage of the three satellite products. The coverage of OCO-2
and OCO-3 in southern and central China was significantly lower than that in northeastern, northwestern and northern China. In
contrast, GOSAT's observations were extremely sparse, mainly concentrated in eastern China. In addition, OCO-3 identified over 20
hotspot observation areas over provincial capitals and industrial cities, which showed markedly higher coverage and observation
frequency. From 2019 to 2022, all three satellite XCO, products reveal consistent increasing trends in annual average XCO,, albeit
with declining annual increment. Seasonal pattern showed consistently higher XCO, in spring and winter than in summer and autumn.
Spatially, annual average XCO, showed higher concentrations in the eastern than western China, and in southern than northern China.
However, the location of XCO, extreme value varied across satellites, and significant differences in XCO, concentrations were
observed among different products within the same sub-region.
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Fig.1 Histogram of the annual mean observation frequency distribution of XCO, data from OCO-2, OCO-3 and GOSAT satellites

in the study area
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Table 2 Annual average spatial coverage statistics of XCO, data from OCO-2, OCO-3 and GOSAT satellites in different regions of

China(%)

A Az [l [ A IR g ferp
0CO-2 21.19 26.44 11.67 23.70 16.36 9.37 11.44
0CO-3 43.38 53.33 29.40 51.40 27.44 17.72 22.90
GOSAT 0.40 0.19 0.24 0.33 0.94 0.5 0.78
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Table 4 Annual average XCO2 concentration and annual
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Fig.6  Seasonal variation in XCO, concentration in the study area based on data from OCO-2, OCO-3 and GOSAT satellite
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