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Development of a method for estimating the lower ionosphere from ground-based
observations and passing on the technology

Fukami, Tetsuo
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It is difficult to investigate the lower ionosphere directly as the altitude

is lower than satellite orbit and higher than balloon. Therefore, observations are regularly made
from the ground by radio waves all over the world. In Japan, government agencies are currently
conducting regular observations every 15 minutes at four locations, including Kokubunji. The data
obtained from these ground-based observations is called an ionogram. The ionogram is made by pulse
wave intensities of the ionosonde and shows frequency characteristics of the virtual height
calculated by time delay of the pulse wave received after traveling in the ionosphere. So, the
ionograms have information of both virtual heights and reflection coefficients on observation
frequencies. However, only a few data in the ionogram are currently available. In this study, we
developed the world®s first method to accurately estimate the electron density distribution of the
lower ionosphere from the entire ionogram.
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[%] 1. Measured Ionogram at Kokubunji in Japan
(2017/05/20 15:00 JST)
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3. An estimation example ((a) the IRI electron density profiles and the modified profile, (b) the ionogram for the IRI profile
and the observed ionogram, (c) the ionogram for the modified profile and the observed ionogram).
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