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We present a summary of recent, advanced techniques for determination of ionospheric currents from ground-based
data, satellite-based data, and a combination of both, with a focus on techniques based on spherical elementary cur-
rents systems (SECS). Processed with these techniques, results of global-scale and mesoscale ionospheric current
distributions are shown, based on data from the MIRACLE and THEMIS ground-based networks, and from the
CHAMP satellite. We will present both statistical distributions of ionospheric currents as a function of various
Geospace parameters and timeseries of instantaneous current distribution results, demonstrating the rapid spatio-
temporal variability that ionospheric currents may exhibit. In the latter situations, significant induced currents can
be generated both in the ionosphere and in the solid Earth. We will discuss how to determine such induced currents,
show that in extreme cases they can amount to the same order of magnitude than the primary currents, and present
techniques to separate the primary and induced magnetic field and current parts. Finally, as an outlook we inspect
how the upcoming SWARM mission of three satellites in the upper ionosphere will improve our possibilities to
determine ionospheric currents.


