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Toward identifying ground magnetic perturbations associated with MSTIDs
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The occurrence rate of MSTIDs at night is the largest in summer. The mechanism of daytime MSTIDs is now clarified, while
the mechanism of the nighttime MSTIDs has not been completely understood yet. In 1960s, some studies suggested that nigl
time MSTIDs are generated by atmospheric gravity waves and/or the auroral activity. In recent years, they have been thoug!
to be created by plasma instability in the ionosphere [Yokoyama et al., 2009]. Most of MSTIDs occurring over Japan at night
propagate southwestward, and its typical wavelength, velocity, period, and amplitude are 100-300km, 50-100m/s, 0.5-1.5h, ar
5-15% [Shiokawa et al., 2003].

The variations of the electric field and the magnetic field associated with MSTIDs in the ionosphere have been analyzed by
lot of methods [e.g., Saito et al., 1995; Park et al., 2009], but the variation of the ground magnetic field generated by the current
associated with MSTIDs has not been studied in detail yet.

In this study, we performed cross correlation analyses of many ground magnetometers’ data and vTEC timeseries data [ol
tained from NICT GPS-TEC database] at the magnetometer sites in order to identify the MSTID-associated ground magneti
variations and study their characteristics. To be specific, we first equalized the sampling times of the magnetometer and vTE
data; because the original sampling time is one second (thirty seconds) for the magnetometer data (VTEC), we took averages
every thirty datapoints of the magnetometer data. Next we applied FFT to the timeseries data of vTEC, determined the half-widtt
frequency range, and applied a bandpass filter with that frequency range to both the vTEC and the magnetometer data.

As an example, we calculated the cross-correlation function of ground magnetometer and vTEC data at TNO station. We di
the same for ONW and ITA, too. As a result, the obtained phase difference was 66.9, 17.9 and 94.5 degrees for TNO, ONW, an
ITA, and their standard deviation was 38.8 degree, a comparatively small value.

On the presentation day, | will present the results of the statistical analysis of many more events.
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