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Since 1995, the global positioning system (GPS) has been exploited by the means
of the radio occultation (RO) method to study the Earth ionosphere and atmosphere.
Several satellite missions have been launched with GPS occultation receivers includ-
ing OERSTED, SUNSAT, CHAMP, SAC-C, and GRACE. The temporal interval of
the GPS RO database occupies now about six years of observations, which allows
studying the seasonal and geographical dependence of the ionospheric phenomena
on a global scale. These phenomena may be important and (sometimes) dangerous
for communications, space flights and other areas of human activity. Analysis reveals
five types of the ionospheric influence on the RO signals: quiet, isolated regular spikes,
quasi-periodical modulation, isolated diffractive and noisy patterns. This classification
is based mainly on the amplitude variations because the amplitude response is more
sensitive to the sharp gradients in the ionospheric plasma perturbations than the phase
path excess of the RO signal. The amplitude variations are sensitive to small-scale (∼1
km), medium-scale (∼10 km), and large-scale (100-500 km) electron density struc-
tures, and can be used to reveal dependence of the intense ionospheric plasma pertur-
bations on the solar and magnetospheric activity and geographical position. Analysis
of the CHAMP RO data revealed dependence of the amplitude variations on long-term
variation of the solar activity, the sharp changes in the DST and Kp indexes and on
the local time thus indicating a variety of mechanisms responsible for creation of the



plasma structures in the ionosphere. Maps of the seasonal, geographical and temporal
distributions of the CHAMP RO events with highS4 index values observed during the
years 2001-2003 indicated their dependence on solar activity and intimated the pres-
ence of two mechanisms of ionization: (1) ionization owing to the fast electron moving
in downward direction from the magnetosphere in the polar regions and (2) solar ra-
diation. As follows from this analysis the GPS signals in the trans-ionospheric links
can be used for investigating the influence of solar activity on the lower ionosphere
and detecting the relations between processes in the atmosphere and mesosphere with
global coverage.


