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Abstract
Ionospheric F-region irregularities are typical post-sunset background electron density inhomogeneous structures that are both storm-induced and naturally occurring equatorial plasma bubble (EPB) phenomena. Their dynamic morphology and latitudinal occurrence differ depending on the observational technique, including ionograms from ionosondes and ROT and ROTI derived from GPS-TEC measurements, which are commonly used to detect equatorial spread-F (ESF) and EPB-related irregularities. In this study, we investigate how the May 2024 geomagnetic storm modified ionospheric conditions over the American sector during a 30-day interval spanning quiet and storm-time periods. Manually scaled ionograms from Araguatins (ARA; within the equatorial anomaly: 5.6°S, 48.1°W, dip latitude 6.2°S) and São José dos Campos (SJC; outside the equatorial anomaly: 23.2°S, 46.0°W, dip latitude 22.1°S) were used to derive h′F, foF2, and ESF occurrence in both range and frequency spread-F. These results were compared with irregularity structures detected from ROT and ROTI across 14 GPS-TEC stations distributed over eastern and western America. The analysis reveals strong agreement between the techniques and significant storm-induced enhancements in ESF and F-region irregularities. The observed structures are attributed to the combined effects of post-sunset pre-reversal enhancement (PRE), dusk-side prompt penetration electric fields (PPEF), and storm-time neutral wind–driven dynamo electric fields.
