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Statistical relationship between amplitude of magnetic ripples or electron density

fluctuations and rainfall below the Swarm orbit
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In the mid- and low-latitude ionospheric F layer on the dayside, magnetic field and electron density (Ne) fluctuations with
a spatial scale of several tens of kilometers to several hundreds of kilometers are almost always observed. The amplitudes of
fluctuations are as small as 1 to 2 nT and 1 to 2% or less of Ne, respectively, and it is presumed from the analysis so far that
the cause is the waves caused by the lower atmosphere. However, the type of wave (sound wave or internal gravity wave)
and its generation and propagation are not clear. The origin of atmospheric waves is not only meteorological phenomena,
but also earthquakes and volcanic eruptions, but from the fact that they are observed almost all the time, it is presumed that
meteorological phenomena are the main origin. Among them, cumulus convection and associated rainfall are considered to
be the main candidates for atmospheric wave generation. Because there is no global atmospheric wave observation that can be
compared with satellite observations, we use the global rainfall map (GSMaP) published by JAXA as a proxy of atmospheric
wave activity and compare with the amplitude of magnetic ripples and electron density fluctuations observed by the Swarm
satellites. Hourly data of global rainfall directly below the satellite orbit are compared with amplitude of magnetic ripples and
electron density fluctuations. On the dayside, there are similarities between the global distribution of these amplitudes and the
distribution of rainfall, but it cannot be concluded whether or not they are related only by the similarity of the distributions.
Therefore, the amplitudes of magnetic ripple and electron density fluctuation along the Swarm satellite orbit with and without
rainfall were compared. As a result, statistically, the amplitude tend to be about 10% larger in the case with rainfall than in
the case without rainfall.
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