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After forty years of radio occultation (RO) experiments it is clear now that the phase acceleration of radio waves
has the same importance as the Doppler frequency. This was shown by use of analysis of high-stability GPS RO
signals. Phase acceleration technique allows one to convert the phase and Doppler frequency changes to the re-
fraction attenuation variations. From the derived refraction attenuation one can estimate the integral absorption
of radio waves by use of the amplitude data. This is important for measurement of water vapor and minor atmo-
spheric gas constituents in future RO missions because of excluding the difficulty with removing the refraction
attenuation effect from the amplitude data. Phase acceleration/intensity technique can be applied to separate the
influence of layered structures from contributions of irregularities and turbulence in the atmosphere and iono-
sphere. Phase acceleration/intensity technique can be applied also for location and determination of the height and
inclination of the layered structures in the atmosphere and ionosphere. In many cases the layered structures in the
atmosphere indicate quasi-periodical altitude dependence that reveals their wave origin. The altitude profile of the
vertical gradient of refractivity of the layered structures can be used to find the main characteristics of the internal
wave activity with a global coverage. In general case, when the type of internal waves are not known, the height
dependence of the vertical gradient of refractivity can be applied for monitoring the seasonal and geographical dis-
tributions of wave activity at different levels in the atmosphere. In the case of the internal gravity waves (GW) one
can measure important GW parameters by use of the vertical profile of the refractivity: the intrinsic phase speed,
the horizontal wind perturbations and, under some assumptions, the intrinsic frequency as functions of height in
the atmosphere. Advantages of the phase acceleration/intensity technique for GPS occultation mopnitoring of the
atmospheric internal waves are validated by means of analysis of the Challenging Minisatellite Payload (CHAMP)
and the FORMOSA Satellite Constellation Observing Systems for Meteorology, Ionosphere, and Climate mission
(FORMOSAT-3/COSMIC) RO data.


