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Visualization of two-dimensional structure of Sporadic-E in a wide area by using
air-band VHF radio observations and GPS-ROTI
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Sporadic-E (Es) is one of the outstanding phenomena in the mid-latitude ionosphere, during which the electron density in th
bottom of E region extremely increases often greater than that in the F region. It is generally known that Es reflects the VHF radic
waves for the Analog TV broadcasting and FM radio broadcasting. Recently, it was suggested that VHF radio waves assigne
for the aircraft navigation system (108-118 MHz) can also be reflected by Es and propagate in a long distance (anomalou
propagation).

Since the beginning of May, 2019, we have been observing VHF radio waves in the air-band frequency range (VOR and ILS
at Chofu, Kure, Oarai, Sugadaira, Onna, and Sarobetsu in Japan. By using these data, we aim at estimating the occurrence of
in a wide area. In addition, we also attempted to detect electron density irregularities within Es using ROTI (Rate of TEC index)
routinely derived from GPS-TEC observations. We combined these two datasets in the same geographic coordinate system a
tried to visualize the two-dimensional structure of Es in a wide area.

During the summer months in 2019, we detected an event of intense Es on July 4th, 2019 in the ROTI map. The Es firs
appeared in the south of the mainland of Japan, and then moved northward. ROTI visualized that the Es maintained its spati
structure elongating in the east-west direction for about 3 hours. In addition, the reflection points of air-band VHF radio waves
well matched the structure visualized by ROTI. This result shows that the monitoring of air-band VHF anomalous propagation is
an effective way to visualize the spatial structure of Es. In the presentation, we will introduce the strong point of the combination
of ROTI and air-band VHF radar observations for visualizing the two-dimensional spatial structure of Es. We also discuss how
the increase of the observation points affects the coverage of the Es visualization.
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