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Abstract Variations in atmospheric electric fields constitute a critical component in studying the
coupling processes among Earth's spheres. With the rapid advancement of space science, the
extensive application of multi-platform observation systems (including space-based, ground-
based, and airborne approaches) has significantly propelled research progress in near-surface
atmospheric electric fields. This paper systematically elaborates on a coordinated multi-platform
observation network comprising satellites, and unmanned aerial vehicles (UAVs), , along with its
application in three-dimensional dynamic monitoring of spatial electric fields. The study reveals
correlations  between atmospheric electric  field anomalies and solar activities,
thunderstorm/lightning events, as well as pre-seismic "bay-shaped" negative anomalies,
demonstrating that abrupt atmospheric ionization signals can serve as crucial indicators for short-
term earthquake prediction. Research indicates that atmospheric electrostatic models and current
pulse characteristics hold significant application value in aerospace safety, meteorological studies,
and solar-terrestrial relationship research. Finally, this paper summarizes the main development
trends in current near-surface atmospheric electric field research.
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