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Abstract  In order to study the error propagation process of the Global Navigation Satellite System (GNSS) radio occultation,
the impact of random errors of excess phase delay on the retrieved bending angle were deduced theoretically during the retrieval
process of excess phase delay to bending angle in this work. Under the condition of precise orbit determination with the GPS
and Low Earth Orbit (LEO) satellites, the impact of orbit error on the retrieval results is neglected with the orbit parameters
as constants, and the impact of the random errors SAL of excess phase delay AL on the retrieved bending angle a’s errors da is
considered in this paper. Meanwhile, the End-to-end GNSS Performance Simulator (EGOPS) simulation software is employed
to simulate the data of atmospheric excess phase delay and, the Challenging Microsatellite Payload (CHAMP) real orbit data.
MSIS-90 atmospheric model and full 3D ray tracing program are used in the Forward Model with one occultation event selected
to validate the error propagation model. The research results show that the change of excess phase delay is able to cause the
corresponding bending angle errors. The random errors of 5 cm, 1 cm and 1 mm are set to the excess phase delay and then the
bending angles are retrieved with the result that the corresponding bending angle errors are less than * 0.2 mrad, 40 prad
and *4 prad, respectively. For the purpose of statistical analysis, 20 occultation events were selected randomly on which we
figured out the corresponding bending angles mean bias caused by the excess phase delay with 1 ¢cm random error set. It is
slightly larger than the error from case studies, but entirely consistent with the model with the retrieval bending angle errors
within +40 prad. Based on such statistical analyses accuracy of the model suggested in this paper is validated.
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Fig.1 An instant geometry relationship

of radio occultation event (from Syndergaard,1999)
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