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Development of an automatic detection method for analyzing EEJ characteristic
with decreasing trends
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The Equatorial Electrojet (EEJ) is an eastward current observed in the equatorial region. However, cases have been reported
in which the EEJ amplitude does not appear even on magnetically quiet days. We define these unusual events as “peculiar-
type EEJ,” and have analyzed data from dip latitude stations (ANC, HUA) and an off-dip station (EUS) in the South American
region over a five-year period from 2016 to 2020. As a result, peculiar-type EEJ events were identified on 70 days out of
1569 days. Their occurrence showed to have a seasonal dependence and a relationship with the lunar phase. Specifically,
peculiar-type EEJ tends to occur more frequently in summer, and their appearance coincides with lunar phases during which
westward currents are more likely, suggesting that lunar tidal effects may suppress EEJ. However, since the identification
relied on visual inspection, quantitative evaluation was insufficient, and the possibility of human misclassification remained
an issue.

In this study, we developed an automatic detection program for peculiar-type EEJ. The analysis showed that 38 events were
confirmed by both visual inspection and automatic detection, 40 events were detected only by the automatic method, and 19
events were identified only by visual inspection. Among the latter, 11 cases were found not to be magnetically quiet days,
indicating human errors. Furthermore, 40 events overlooked in visual inspection were newly identified by the automatic
detection method. These results show that automatic detection improves the accuracy of peculiar-type EEJ identification
and is effective for clarifying their occurrence characteristics. In this presentation, we discuss the analysis results on the
occurrence characteristics of peculiar-type EEJ using the developed automatic detection method.
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