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全球雷活動の時間・空間変化と電離圏・磁気圏への影響
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Recent satellite observations of global lightning discharges conducted by Microlab-1/OTD and TRIMM/LIS revealed that
lightning occurs mainly over the continent regions and that ˜80% of global lightning occurrences centers in the latitudinal range
from 30oS to 30oN. It is also found that lightning occurs with a rate of ˜50 flash/s in the global scale. However, it is not possi-
ble to estimate rapid spatial and temporal changes of global lightning activities from the satellite data. On the other hand, the
continuous electromagnetic wave measurements in the ELF/VLF range excited by lightning discharges enables us to monitor
such activity changes. According to the ELF data analysis, it is found that global lightning activities dynamically change with a
periodicity of ˜5, ˜10 and ˜30 days and that the lightning activities over Africa, America and Asia are synchronized each other.

Recent results derived from numerical simulations showed that the strong electromagnetic pulses (EMPs) excited by lightning
discharges can lead to significant increases in the electron density of the lower ionosphere with a magnitude of ˜100% to the am-
bient electron density. Based on the satellite and ground-based observations, the lightning-induced electron precipitation (LEP)
is obviously identified and is considered to be generated by the cyclotron-resonant loss of the trapped electrons in the magneto-
sphere through the scattering process caused by the lightning-induced whistler waves. It is suggested that LEP has a significant
role of the loss process of the trapped particles in the radiation belt. These modulations of the nighttime electron density can
be monitored by the ground-based observations of the VLF transmitter signals. Thus, these ionospheric and magnetospheric
disturbances may be changed spatially and temporally with same periodicities of the global lightning activities.

In the diurnal variation of the global lightning activities, it is confirmed that the lightning activities reach their peak at 16-18LT
in general. Though we need more careful analysis, this fact implies that the lightning activity may have a strong impact on the
generation mechanism of the plasma bubble or may be a seed. Based on the analysis of the ELF measurement data, it is found
that the active regions of the global lightning activities locate not only at Africa, America and Asia but also over the Pacific
Ocean. This result may show that lightning activities and wave-4 structure at the ionosphere have a close relationship.

At the presentation, we will show the results derived from the measurements of lightning-excited ELF/VLF waves and will
discuss the possible relationship between lighting activities and ionospheric and magnetospheric responses.


