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This study investigated a long-term climatology of nocturnal low-latitude F-region
irregularities at African longitudes by ground-based observations of the global positioning
system (GPS). The results of irregularity occurrence obtained by using GPS phase
fluctuations showed that in both East and Middle Africa (1) the distributions of the occurrence
of ionospheric irregularities are two-peak patterns which peak in equinox months with
obviously shallow/deep dips in June/December solstice months during high solar activity
period, and however, with slightly shallow/deep dips in June/December solstice months
during low solar activity period; (2) the occurrence rates of irregularities are positively
dependent on solar activity; (3) during some years of high solar activity period, the
occurrence rates of moderate irregularities in June solstice months can surpass those in
equinox months (especially in Middle Africa) although the occurrence rates of strong
irregularities still achieve maxima in equinox months. Likewise, in West Africa, the
occurrence rate of irregularities is also positively dependent on solar activity and reaches
maximum in equinox months. However, the occurrence rate in December solstice is larger
than that in June solstice, which is quite different from the results in both East and Middle
Africa. There is an interesting longitudinal effect in solstice occurrences of irregularities, that
IS, ionospheric irregularities develop easier in June solstice months in both East and Middle
Africa but develop easier in December solstice months in West Africa during high solar
activity period. The results obtained by ground-based GPS observations are similar to those
obtained by previous satellite-based observations.
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