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Abstract
Using data collected by GNSS dual frequency receivers network, TEC perturbation maps were generated to identify the presence of MSTIDs over the South American equatorial region during solar cycle 24 (2014 to 2019). The MSTIDs were predominantly observed in winter solstices and equinoxes during daytime. The number
of MSTIDs observed decreased with the solar cycle phase from maximum, descending and minimum phase. The horizontal wavelengths of the MSTIDs were concentrated between 300 and 1400 km, with the mean value of 667+131 km. The observed periods were ranging from 20 to 60 min with the mean value of 36+7 min.
The observed horizontal phase speeds were distributed around 100 to 700 m/s, with the corresponding mean of 301+75 m/s. The MSTIDs in winter solstice and equinoctial months predominantly tend to propagate northeastward and northwestward. Meanwhile, during summer solstice they propagated in all directions. The
anisotropy of their propagation directions could be as result of the source regions and generation mechanism. Atmospheric gravity waves from strong convective sources originated from Amazon region could be a precursor of the northeastward and northwestward propagating MSTIDs during summer solstice and equinoxes.
Strong cold front emanating from low latitude could be the precursor of the northeastward and northwestward MSTIDs during winter solstice. In all the seasons, we noted that some oscillations of MSTIDs propagated toward southeast, which could be associated with the Intertropical Convergence Zone (ITCZ) activity.
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