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Research on the Multi-Constellation Design for GNSS RO Atmosphere Sounding
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Abstract: The radio occultation (RO) atmospheric sounding with global navigation satellite system ( GNSS) has extended a
new area on LEO satellite constellation application in the last decade, while the constellation designs so far are majorly de-
pendent on a mass of simulations and statistical results. With the assumption of the " satellite-to-earth" remote sensing which
takes the geocentric angle between sub-satellite point and the sounding point as the sensing radius, a novel estimates method
for GNSS RO soundings to accelerate the constellation design. Based on this method, the related features between
constellation parameter and sounding coverage are derived; the design criteria of GNSS RO constellation for atmospheric
sounding are established, and a GPS+BD RO constellation is designed with Sun-synchronous orbit and low-inclination or-
bit. The simulation results shows that the constellation design method proposed in this paper is feasible and effective, the a-
mount of soundings by the multi-constellation designed in this paper is tripled of COSMIC, and the uniformity of the sounding
coverage inl12h is improve by 12%.
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Fig. 2 Diagram of virtual GNSS RO sounding sensor
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Fig. 3 Instantaneous range of GNSS RO soundings
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