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Internal gravity waves (GW) play a decisive role in affecting the atmospheric circula-
tion and temperature. For theoretical studies of the GW phenomena it is important to
have the experimental data showing the phase and amplitude dependence of the GW
on height with global coverage. This raises the problem of insufficient data for estab-
lishing wave climatology, despite the good results from many of the ground-based and
space-borne instruments.

The Global Positioning System (GPS) signals registered during the radio occultation
(RO) experiments are important source of information for studying the wave processes
in the atmosphere and mesosphere. The amplitude variations in the GPS signals can
be considered as the 1-D radio holographic image of the waves in the 5-80 km height
interval. The current theory of the internal gravity waves (GW) is considered with the
goal to be applied for the RO data analysis. It follows, that the GW polarization rela-
tionships can be used for the RO data analysis if the frequency of GW is far above the
inertial frequency and far below the Brunt-Vaisala frequency. A new polarization re-



lationship is found which connects the relative variations of the refraction index with
horizontal wind perturbations caused by GW propagation. The GW polarization and
dispersion relationships and the Hilbert transform are used to find the 1-D GW radio
images in the atmosphere by analysing the amplitude radio holograms of the RO sig-
nals. The radio image, also called the GW portrait, consists of the phase and amplitude
of the GW as functions of height. Analysis of the GW radio images has shown the
possibility to reveal locations of GW breaking regions in the stratosphere. The GW
activity is non-uniformly distributed with the main contribution associated with the
upper troposphere and lower stratosphere in the 8-40 km interval. The height depen-
dence of the GW vertical wavelength was inferred through the differentiation of the
GW phase. Analysis of this dependence using the GW dispersion relationship gives
estimation of the GW intrinsic phase speed. Comparison of the horizontal wind per-
turbations obtained from the amplitude data analysis with radiosondes data revealed
good correspondence. It follows that the GPS signals can be used as a high-precision
tool for establishing wave climatology in the middle atmosphere with global coverage.



