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Abstract Considered the rigorous requirement on satellite measurement technology for achieving high precision
retrieval of atmospheric CO,, compared with dispersive spectroscopy and interferometric spectroscopy, a novel
technology as spatial heterodyne spectroscopy is introduced. According to the requirements on sensor aboard on
satellite, measurement principle and instrument structure are introduced in detail, which exhibits the superiority of
this technology as the ability of achieving ultrahigh spectral resolution and high signal to noise ratio, and the key
technical advantages of small volume, light mass and low power. Based on these, atmospheric CO, measurement
experiments are carried out using spatial heterodyne spectroscopy (SHS) prototype developed by our institute. The
results show that the measurements can satisfy the atmospheric CO, retrieval, and the consistency of experiment
results with greenhouse gases observing Satellite (GOSAT) CO. is verified that spatial heterodyne spectroscopy has
the ability of measuring atmospheric CO, from space.
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Fig. 1 CO, spectra simulations for three different spectral resolutions
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Fig. 2 Schematic diagram of the SHS configuration
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Table 3 Comparison of detection results of CO, by SHS and GOSAT-L.2 productions

Date (Month-day)

Longitude and latitude

Retrieval result /1076 Uncertainty /10 ¢

GOSAT-12 data 05-11~08-30

SHS data 07-11

115°E~120°E  30°N~34°N

390.6~402.0 2.2

117.26°E 31. 9°N 398. 4 2.0
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