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Abstract This paper carried out CO, inversion experiments based on the remote sensing data from the greenhouse
gases monitoring instrument (GMI) on the GF-5 satellite in China, calculated the CO, profile samples according to
the differences in China’s regional characteristics, and constructed the representative sample set suitable for
China’s regional characteristics. Then, it substituted the CO, profile obtained by statistical inversion as the initial
value into the physical inversion method to form a new algorithm for synergistic statistics and physical methods. By
analyzing the inversion results of the new algorithm, we conclude that the collaborative inversion algorithm improves
the accuracy by 47.7% on the basis of using the physical inversion algorithm alone, and the correlation between the
inversion results of the new algorithm and the observation results provided by the international satellite of the same
type, OCO-2, reaches 88.5%.
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Table 1 GMI main instrument parameters

Technical indicator

Parameter

0O, CO, CH, CO,
Central wavelength /pm 0.765 1.575 1. 65 2.05
Spectral range /pm 0.759-0. 769 1.568-1.583 1.642-1. 658 2.043-2.058
Spectral resolution /cm ™! 0.6 0.27
SNR 300 250
Radiometric calibration Absolute accuracy: 5% Relative accuracy: 2%
FOV 14. 6 mrad (10.3 km@705 km)

Nadir observation model: 1, 5, 7, 9 points(Default mode is 5 points)

Operating mode

Sunlight observation model; Calibration observation model
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Fig. 3 Comparison of inversion results using a physical algorithm and collaborative statistical method.
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Table 2

GMI and OCO-2 data inversion results

Volume fraction of CO,/10°

Serial number

GMI inversion result  OCO-2 product

Volume fraction of CO,/10°
OCO-2 product

Serial number - - -
GMI inversion result

1 404.12 405. 55
2 402. 56 402. 85
3 401. 97 402.09
1 402. 46 403. 01
5 401. 69 401. 82
6 401. 09 400. 91
7 400. 74 401. 18
8 402. 84 403. 21
9 400. 85 401. 08
10 402.73 402. 30
11 401. 31 401. 55
12 401. 86 401. 87

13 401. 85 402. 87
14 402. 46 402. 62
15 402. 04 402. 42
16 402. 04 402. 42
17 403. 43 403. 59
18 404.67 405. 01
19 398. 45 400.03
20 402. 74 402.52
21 399. 36 399.75
22 403. 63 403. 66
23 402. 14 403. 05
24 403. 40 403. 56
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Fig. 5 Inversion results distribution map. (a) GMI inversion result; (b) OCO-2 product value
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