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Abstract: GF-5 satellite was successfully launched on May 9, 2018. It is the first hyperspectral observation
satellite in China. The Greenhouse gas Monitoring Instrument is one of the payloads. It is the first
satellite —borne greenhouse gas remote sensing equipment in the world to use spatial heterodyne
spectroscopy technology for hyperspectral spectroscopy. The basic working principle of the payload was
described, including the principle of light splitting, working mode and band setting. The optical system of
the payload consisted of five parts. The core unit was a bonded interferometer. In order to avoid spectral
aliasing, the parameters of narrowband filters were required to be high. In order to improve the on—orbit
data quantification level, a calibration device based on diffuse reflector system was designed, which can
meet the requirements of spectral and radiation calibration. Finally, the basic process of payload data
processing was sorted out, and the first batch of observed data was restored by spectrum. The first—level
data products are successfully obtained, which lays a foundation for the next application of greenhouse
gas inversion.
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Fig.1 Schematic diagram of GMI detection principle
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Tab.1 Main technical indicators of GMI
Technical indicators
Parameters
O, 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@p=30% 250@p=30%

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)

Operati d
perating mode Sunlight observation model ; Calibration observation model

Quantitative level/bits
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Fig.2 GMI optical layout
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Fig.4 Schematic diagram of GMI on-board calibration device
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Fig.6 First observation spectrum data from GMI
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