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Abstract Aiming at the insufficient attention to influence of plant chlorophyll fluorescence on the accuracy of CO,
inversion, we investigate the global vegetation fluorescence distribution, and simulate the influence of fluorescence
column-averaged CO, dry-air mixing ratio (XCQO,). The simulation shows that when chlorophyll fluorescence is
neglected, the inversion maximum error of XCO, can reach 15X10 °. This bias can be controlled within 0.5>X10"°
by synchronous inversion fluorescence in a full-physics based retrieval. We retrieve the summer data of the
Greenhouse Gases Observing Satellite (GOSAT) near Park Falls TCCON (The Total Carbon Column Observing
Network) site. It is found that the error is corrected from 6 X 107° to less than 2 X 10~° based on synchronous
inversion fluorescence. This research shows that chlorophyll fluorescence cannot be neglected in high precision CO,
inversion.
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Fig. 1 Global chlorophyll fluorescence map.
(a)July; (b)December
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Table 1 Factor of simulation spectral

Parameter Variation range

0.05, 0.07, 0.09, 0.1,
0.2, 0.3, 0.4, 0.5

Albedo (three bands)

AOD (0.55 pm) 0.05, 0.1, 0.2, 0.3, 0.4, 0.5
Solarzenith angle /(*) 30

Atmospheric profile ECMWF

Note: ECMWF is European Centre for Medium-Range
Weather Forecasts.
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Fig. 3 Inversion bias of XCO, during simultaneous inversion of chlorophyll fluorescence.
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