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Abstract: As one of the major greenhouse gases in the atmosphere, the spatial distribution characteristics of Methane (CH,4) were the
main content of climate research. However, differences were observed between the methane column concentration (XCH,) data from
multiple satellite sources. A systematic evaluation of these differences was conducted to improve the accuracy of its scientific
application. The XCH, products obtained by the Greenhouse Gases Observing Satellite (GOSAT) and the Tropospheric Monitoring
Instrument (TROPOMI) from March 2019 to February 2023 were compared and analyzed, and the Total Carbon Column Observing
Network (TCCON) data were used for evaluation. The results showed that the two satellites shared the following common
characteristics: XCH, was higher near the equator and decreased towards the poles, with XCH, values in the northern hemisphere
generally being higher than those in the southern hemisphere; In the interannual variation, the fluctuation range in the southern
hemisphere was larger, reaching +15x10 %; Seasonal variation was characterized by lower values in summer and higher values in
winter. The differences were as follows: The data volume of TROPOMI was found to be 1300 times greater than that of GOSAT; The
annual average growth rates of GOSAT in North America and Africa (13.08x10°/a and 13.92x10/a) were slightly lower than those
of TROPOMI (13.34x10 °/a and 14.12x10 °/a), while the interannual amplitude in South America (16.10x10 °/a) was found to be
larger. The XCH, difference between the two satellites in summer was found to be the largest, with a measurement of =5.00x107°.
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Verification and analysis with TCCON data showed that both satellites exhibited high consistency, although errors were also
observed. Specifically, the differences between TCCON and GOSAT and TROPOMI were —7.61x107° (-4.59x10”° and —4.63x10” in

the northern and southern hemispheres, respectively) and —5.03x107° (-6.70x10° and 0.18x10” in the northern and southern

hemispheres, respectively).

Key words: XCH,;; GOSAT; TROPOMI; cross-validation; remote sensing
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Table 2 TCCON site information and data volume matching

with satellites

AR i #ZE  GOSAT TROPOMI ICfik
Brenben (br) 8.85 53.10 9 43 [27]
Burgos(bu) 120.65 18.53 14 106 [28]
Caltech(ci) -118.13 34.14 496 1049 [29]
Darwin(db) 130.89 -12.43 34 551 [30]
Dryden(df) -117.88 34.96 391 865 [31]
East Trout Lake(et) —104.99 54.35 - 443 [32]
Eureka(eu) -86.42 80.05 - 53 [33]
Garmisch(gm) 11.06 47.48 50 326 [34]
Hefei (hf) 119.17 31.90 7 176 [35]
Harwell(hw) -1.5 51.5 - 58 [36]
Izana (iz) -16.50 28.31 - 28 [37]
Saga (js) 130.29 33.24 166 401 [38]
Karlsruhe (ka) 8.44 49.10 11 326 [39]
Lauder (Ir) 169.70 -45.00 123 589 [40]
Nicosia (ni) 33.40 35.10 - 712 [41]
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Sodankyl4 (so) 26.63 67.37 49 335 [49]
Tsukuba (tk) 140.12 36.05 67 101 [50]
Wollongong (wg)  150.88 34.41 64 296 [51]
Xianghe (xh) 117.00 39.80 147 608 [52]
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