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Separability Hypothesis Inversion Method of

Ionospheric Occultation

LIU Zhao-lin™?2, SUN Xue-jin', FU Yang?

(1. Institute of Meteorology, PLA University of Science and Technology, Nanjing 211101, China; 2. Beijing Insti-
tute of Applied Meteorology, Beijing 100029, China)

Abstract: With the increasing number of Global Positioning System (GPS) applications, the
knowledge of the elements that affect their radio signals has become an important field of study.
One of the most important effects on ionosphere monitoring is the ionospheric radio occultation,
TRO. Using IRO, the monitoring data of ionosphere has been richer. How to inverse these data
to the Electric Density Profile, EDP, is the important problem of ionospheric occultation. On
traditional, base on the assumption of (local) spherical symmetry, Abel inversion has been applied
to solve the problem. In ill-suited condition of the assumption, the error from using Abel inversion
is very large, and the result is unauthentic. How to improve the problem of Abel inversion becomes
the focus research of ionospheric occultation.

The purpose of this paper is to improve the problem of Abel inversion. First, briefly introduce
the radio occultation sounding technology and developing situation. Separability hypothesis of
EDP and its inversion method has been introduced for improving the problem of using Abel
inversion. Then using 1 000 sections simulative cases from International Reference Ionosphere
2007(IRI2007) model and one day’s real ionospheric observed data from COSMIC, the validity
of Separability hypothesis inversion method has been confirmed. Third, the way to get the pre-
VTEC(Vertical Total Electron Content) field has been pointed out. In the end, the development

orientation of the Separability hypothesis inversion method in future has been probed.

Key words: Occultation technology, Abel inversion, Separability hypothesis, VTEC, IR12007,
COSMIC



