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Abstract This study investigates a nighttime medium-scale traveling ionospheric disturbance
(MSTID) event observed over Fuke Station (19.5°N, 109.1°E) in low-latitude China on 8 December 2019,
using airglow imaging and Digisonde observations from the Chinese Meridian Project’s Fuke Station,
Global Positioning System (GPS) total electron content (TEC) measurements from Beihai Station
(21.7°N, 109.2°E), and simulations from the Thermosphere-lonosphere-Electrodynamics General Circula-
tion Model (TIE-GCM). The observations reveal typical northern hemisphere nighttime MSTID struc-
tures, characterized by alternating bright and dark bands with northwest—southeast-oriented bands prop-
agating southwestward. During the propagating process, two dark bands exhibited a chasing phe-
nomenon, in which the band that entered the field of view later caught up with the preceding band. The
TIE-GCM was used to simulate the nighttime background neutral wind and electron density distribu-
tion. The simulation results suggest that the combined effects of spatial variations in the background
zonal wind gradient and enhanced electron densities within the low-latitude equatorial ionization anoma-
ly region were primarily responsible for regulating this chasing process. This study provides a theoretical

basis for understanding how spatially nonuniform neutral winds and electron density distributions influ-
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ence MSTID propagation.
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Fig. 1

Airglow observations at Fuke station on 8 December 2019 (Numberl,2,and 3 are assigned according

to the sequence where the dark bands enter the airglow field of view, and the red pentagram represents the

geographic location of the Fuke Station)
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Meridional wind at 250 km altitude from TIE-GCM simulation for the region by 100°E—120°E and

11.5°N—27.5°N at 02:00—05:40 LT on 8 December 2019
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