Space Weather effects on regional short term TEC and scintillation forecasting
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Ionospheric irregularities can cause sudden, rapid and irregular fluctuations of the amplitude and phase of the radio waves
crossing them, termed “ionospheric scintillation”. Given the morphology of the Earth’s magnetic field, the regions in
which scintillations are more likely to occur are the polar and the equatorial/low latitudes regions. At high latitudes,
scintillation is mainly associated to magnetospheric phenomena under storm events whereas at low latitudes, the so-called
“fountain effect”, due to the interplay between ExB drift, gravity and pressure gradients, leads to an enhancement of
ionization in the regions close to ±15° magnetic latitude. Such enhancements are commonly referred to as the northern
and southern crest of the Equatorial Ionization Anomaly (EIA), respectively, where scintillation are more likely to occur
during post-sunset hours. Scintillation causes GNSS signal degradation reducing the accuracy of PPP and RTK. The
ionosphere modelling and forecasting is then of great importance, contributing with TEC and scintillation prediction to
the necessary input for improving/developing errors mitigation algorithms. A regional short-term forecasting model to
predict ionospheric scintillation and TEC at low latitudes has been implemented and tested for the Brazilian region [1]
and is now under improvements [2]. This work presents the comparisons between the first formulation of the model and
the improved version by correction of the mesh structure and tested with real data under quiet and perturbed geospatial
conditions.
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