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ABSTRACT

Global Navigation Satellite Systems (GNSS)—originally designed for Positioning, Navigation, and Timing
(PNT)—have now evolved into powerful tools for studying Earth's atmosphere. This study clearly demonstrates
how GNSS can be utilized to investigate atmospheric processes, with a particular focus on the ionosphere and the
troposphere. As GNSS signals traverse the atmosphere, they experience delays caused by variations in electron
density and the refractive index. These delays are not merely errors; rather, they can be employed to estimate
critical atmospheric parameters, such as Total Electron Content (TEC) and atmospheric water vapor. The study
further highlights how TEC data derived from GNSS can be utilized to investigate various atmospheric and
ionospheric phenomena, including geomagnetic storms, solar flares, solar eclipses, earthquakes, thunderstorms,
and tropical cyclones. These phenomena significantly influence the distribution of electrons within the ionosphere
and can be effectively monitored using GNSS observations. Overall, this study demonstrates that GNSS-based
measurements provide invaluable insights into the coupling between the lithosphere, the atmosphere, and the
ionosphere, as well as into space weather processes. Consequently, as a reliable, cost-effective, and continuous
observational tool, GNSS remote sensing holds immense potential for enhancing weather forecasting, climate
studies, and disaster monitoring.

Keywords: GNSS, PNT, PNT TEC, TEC, Remote Sensing



£ R EE 3, 37 9, HEH 038

[grecantopy
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83 37K 132 Teaft qoff auricR ot 37K 4 3w sqeaHITaTs: HE § 29
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FT T, FTE8 S T &1 ST € 3T S8k e Soldei o
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5. Fen:

SfTaTH /s Ao o i uh sTmeet gl &, ST agrsa
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