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Abstract This study utilizes the optical observation data from the 630 nm all-sky airglow imager, the
data from the ionospheric digital ionosonde, and the data of the echo intensity of the Very High Fre-
quency (VHF) coherent scatter radar at the Fuke Station in Hainan of the Meridian Project (19.5°N,
109.1°E). In combination with the geomagnetic horizontal component data from the Dalat Geomagnetic
Station (11.9°N, 108.5°E; GL:2.5°) and the PHU Thuy Geomagnetic Station (21.0°N, 105.9°E; GL:11.5°),

as well as the observations of the interplanetary magnetic field and solar wind speed from the ACE satel-
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lite, the study is carried out on the variations of the ionospheric plasma bubbles/irregularity structures
over Hainan during the super geomagnetic storm in March 2015. The results show that the appearance
of pre-midnight plasma bubbles and the uplift of the virtual height at the bottom of the ionosphere after
sunset were observed both before and after the geomagnetic storm. However, the plasma bubbles ob-
served after the end of the geomagnetic storm were of a fossil structure, which may be due to the fact
that the ionospheric electric field during the occurrence period of the plasma bubbles on that day showed
a westward polarity, which was not conducive to the development of the plasma bubbles. The uplift of
the virtual height at the bottom of the ionosphere during the geomagnetic storm was significantly sup-
pressed, and no plasma bubbles were observed at the Fuke station. The analysis of the variations of the
interplanetary electric/magnetic field and the geomagnetic horizontal component shows that the Pre-Re-
versal Enhancement (PRE) electric field before the ionospheric reversal during the geomagnetic storm
may have been successively suppressed by the over-shielding penetrating electric field with a westward
polarity and the Disturbance Dynamo Electric Field (DDEF), resulting in a decrease in the Rayleigh-

Taylor instability, which is not conducive to the development of the plasma bubble/ionospheric irregu-

2026, 46(1)

larity structures.
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Variations in interplanetary magnetic/electric field and geomagnetic parameters from 16—20 March 2015.

(a) B, component of IMF with northward positive direction. (b) Interplanetary electric field E,, calculated

from solar wind speed and B, component of IMF. (c) Geomagnetic AH, calculated from the horizontal

component of geomagnetism at Dalat geomagnetic station and PHU Thuy geomagnetic station.

(d) sym-H, i.e. geomagnetic Dst index data at 1 min resolution
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Table 1  Statistical result on the appearance time of

plasma bubbles in the field of view of the airglow

imager on 13—16 and 19 March 2015

H b S5 BRI B A (UT)
20154F3H 13H 12:31—14:44
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Table 2  Statistical results of the occurrence time of

structures of irregularities on 13—16 March 2015
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Fig. 4  All-sky airglow imager observations at Hainan Fuke station during 13:42—14:06 UT on 16 March 2015
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Fig. 7 All-sky airglow imager observations on 19 March 2015 at Hainan Fuke station
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