Modeling the Propagation of Interplanetary Coronal Mass Ejections during the 1–3 August 2024 Event Using the Drag-Based Model
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The interplanetary conditions during 31 July–2 August 2024 are analyzed, when interplanetary disturbances associated with coronal mass ejections (CMEs) were registered near the Earth and resulted in a geomagnetic storm with a minimum Dst index of −101 nT (Kp = 7). The main sources of the disturbances were CMEs observed on 31 July–2 August and associated with flare activity in active region NOAA 3768, which was located in the western part of the solar disk during the studied period. According to the CACTus, DONKI, and LASCO CDAW databases, the CME speeds ranged from 500 to 1100 km/s. The later CMEs propagated through a disturbed solar wind, which affected their propagation speed in the heliosphere and, consequently, their arrival time at the Earth. The geomagnetic storm commenced with the arrival of an interplanetary shock on 3 August at about 23:00 UT, followed by a decrease of the Dst index to −101 nT. The arrival of interplanetary disturbances was also detected by the STEREO-A spacecraft, located about 20° west of the Earth, and by the Parker Solar Probe, located about 10° west of the Earth at a heliocentric distance of ~0.7 AU. The CME propagation was modeled using the drag-based model (DBM). Different scenarios of CME propagation and interaction at various heliocentric distances were considered.

