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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. Generally, VHF radio waves, whose frequenc
is greater than 100 MHz, penetrate all the way through the ionosphere, but they are sometimes reflected by Es when they ent
the ionosphere obliquely. The aircraft navigation system uses such VHF radios (&gt; 100 MHz) for communications within the
range of direct propagation. However, when Es appears, the radio waves propagate abnormally for a long distance through tl
reflection by Es, and then an interference between the desired and abnormal waves may take place.

We have been observing VHF radio waves in the air-band frequency range in Chofu, Tokyo and Kure, Hiroshima since 2014
In this study, we used the data from Chofu in 3 years from 2014 to 2016 and from Kure in 2 years from 2014 to 2015. In addition,
we attempted to detect electron density irregularities in Es by using ROTI (Rate of TEC index) routinely derived from GPS-TEC
database at NICT. We mapped these two data onto the geographic coordinate system and compared the spatial distribution of
in ROTI with the occurrence of abnormal propagation of air-band VHF waves.

As a result of the mapping, we extracted a number of examples where the spatial distribution of Es in ROTI coincides well with
the distribution of the reflection points of the abnormal propagation. This indicates that 2D mapping of E region irregularities
by using ROTI can be used for visualizing the spatial distribution Es. At the same time, it was confirmed that the abnormal
propagation of air-band VHF waves is directly associated with Es. In addition, we found that the mapping of the reflection points
of the waves enables us to monitor the spatial distribution of Es even outside the coverage of GPS-TEC observations of GEONE'
In the presentation, we will introduce a few examples of simultaneous mapping of Es by using ROTI and air-band waves, anc
then discuss the possibility of monitoring the spatial construction of Es in a wide area by combining the air-band VHF waves
with ROTI.
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