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Abstract

The equatorial and low latitude ionosphere is one of the most important regions of the
ionosphere which has a unique structure with two crests of ionization at about±170

dip latitude on each side of the magnetic equator and a trough in between. This equato-
rial ionization anomaly (EIA) phenomenon is formed as a consequence of the so called
"fountain" effect, which is produced by the upward ExB drift of the plasma followed
by a downward diffusion along the magnetic field line to a higher latitude under the
influence of the gravity and the pressure gradient forces. Two important parameters of
the equatorial anomaly are the location of the crests and the strength of the equatorial
anomaly. In this paper, the total electron content (TEC) data derived from GPS signals
were used to study the variability of the equatorial anomaly. Some statistical results
on the variation behavior of the equatorial anomaly with local time, season and the
day-to-day variation are obtained. It is found that (1) The diurnal variation patterns
of the north and south crest locations are well defined but different for different sea-
sons. (2) The equatorial anomaly crests (both the locations and corresponding TEC
values) are modulated by the 27-day solar rotation period and planetary wave type
oscillations. (3) In general the locations of the crests are more dynamical in months
around June-July than months around December. (4) The location of the south crest
shows a clear annual variation. It shifts northward in months around June-July and
southward in months around December. (5) The TEC values at the crests show a very
evident semi-annual variation with maximum values occurring in equinoctial seasons
and minimum values in June-July months.
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