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Abstract

The influence of sudden stratospheric warming (SSW) on the ionosphere and ionospheric irregularities has been studied extensively
over the years. However, majority of these investigations have been conducted using warming events originating from the northern hemi-
sphere. Only a few studies have been done on ionospheric variations due to the Antarctic SSW events and to the best of our knowledge,
there have not been any studies on southern hemisphere SSW and the occurrence of ionospheric irregularities. In this study, the occur-
rence of ionospheric irregularities during the 2019 minor Southern hemisphere (SH)/Antarctic SSW is investigated. The event occurs in a
relatively calm solar and geomagnetic activity period which makes it possible to identify the effects of SSW on the occurrence of irreg-
ularities. Three ionosondes located in different latitudinal regions in Brazil as well as a network of ground-based GPS receiver stations
located in both Brazil and Africa were used for this undertaking. Complimentary data from the same ionosonde stations using the same
months from 2017 and 2018 were also used. On average more Spread-F was observed in 2019 than in 2017 or 2018 at all stations. ROT
observations showed more occurrence in the Brazil sectors followed by West Africa and thenEast Africa. It was observed that the occur-
rence frequency decreased between 8% and 46 % from the pre-SSW phase to ascending/peak phases and from 2018 to 2019 for the peak
phase.
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1. Introduction

Sudden stratospheric warming (SSW) is a large-scale
meteorological phenomenon that occurs in the polar
stratosphere during winter. The phenomenon is described
as one of the most spectacular meteorological fluctuations
in the polar stratosphere during the wintertime, acting as

one of the strongest manifestations of vertical coupling of
the different regions of the atmosphere (Chau et al., 2012;
Goncharenko et al., 2010b; Taroh Matsuno, 1971). The
phenomenon is characterized by a sharp increase in strato-
spheric temperature at high latitudes occurring over several
days. This temperature increase is caused by the interaction
between upward propagating planetary waves (PWs) and
the zonal wind. The eastward zonal wind sometimes decel-
erates (minor warming) and often completely reverses
direction westward (major warming). The warming events
are known to contribute to large-scale electrodynamic
and morphological variations in the ionosphere and their
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