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Abstract: For determination of bending angle profiles from radio occultation in multipath areas, two methods,
i.e., the geometric optics (GO) method and back propagation (BP) method, are compared and discussed. The GO
method does not work well in multipath areas while in the BP method electromagnetic field can be back-
propagated from multipath area to a single-ray area for reducing multipath effects. The atmospheric propagation
of GPS signals under multipath conditions and their detection are simulated by using multiple-phase-screen model.
Under the assumption of ideal signal, bending angles computed by the GO method and BP method are compared
with corresponding solutions to Abel integral (true), the results reflect that the BP method is much closer to Abel
integral in multipath area. About 15000 CHAMP radio occultations from March to July in 2007 are retrieved by the
GO method and BP method, statistical comparisons of the retrieval refractivity profiles with that of ECMWF show
that the average deviation and variance of fractional difference in refractivity retrieved by the BP method are
generally smaller than that by the GO method in the lower troposphere of the southern hemisphere (30° S ~ 90°
S), the tropics (30° S — 30° N), as well as the northern hemisphere (30° N ~ 90° N). The results confirm that
the BP method can solve the problem of calculating bending angle profiles within multipath regions better than the
GO method.
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