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Previous studies have suggested that the E and F regions are coupled by electrodynamic forces. In this study, to study the
local-time dependence of the coupling between the sporadic-E (Es) layer and Medium-Scale Traveling Ionospheric Distur-
bances (MSTIDs), ionosonde data obtained at Wakkanai, Kokubunji, Yamagawa, and Okinawa and Total Electron Content
(TEC) data obtained from the Global Positioning System (GPS) receivers in Japan between May and August from 1997 to
2022 were examined.

The perturbation components of TEC due to MSTIDs were obtained by subtracting a one-hour moving average from the
original TEC data for each pair of satellite and receiver. MSTID activity was defined as a ratio of delta-I / I-bar X 100%,
where delta-I: is the standard deviation of TEC perturbations observed in specific regions ranging 4.05° X 4.05° over each
ionosonde in one hour, I-bar is the background TEC observed in the same area and during the same period as delta-I.

MSTID activities are averaged between 19-02 LT. The correlation coefficients between the daily variations of nighttime
MSTID activities and foEs (the critical frequencies of the Es-layer) at each local time for 1 day before and after the MSTID
generations from May to August were calculated. The correlation coefficients between MSTID activities and foEs at a period
of about 3 hours on 19-02 LT were highly positive. These correlation coefficients became higher with latitudes. This result
indicates that the foEs (Es layer) at this period plays an important role in the strength of the coupling and the generation
of MSTIDs, and the coupling is stronger with latitudes. The correlation coefficients between MSTID activities and foEs at
09-14 LT were also positive. This trend is evident in the Kokubunji in years of high solar activity. We can speculate that this
result shows that the variation of the semidiurnal tides causing the Es-layer is strong in these conditions.

In the above, the correlation between nightly averaged MSTID activities and hourly foEs was examined. Additionally, the
correlation between hourly MSTID activities and hourly foEs was also examined. We found that the correlation coefficients
between MSTID activities for the period in which the MSTID occurs and foEs for about an hour before and after were highly
positive. This finding indicates that One of the Es-layer or MSTID could affect one hour before and after the other. In addi-
tion, this time range tends to extend to two hours in years of high solar activity.
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