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Development of Es-structure observation system in wide area by receiving VHF
long-distance propagation signals
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We have been analyzing the wavefront structure and movement of Es in the range of 200km around the Kanto area b
lonosonde, HF Doppler and GPS. From this study, the structure of Es can be classified into the wavefront type and the plat
type. Since the wavefront type Es usually moves across our field of view, it can be suggested the Es comes from outside c
view. Therefore the structure and movement observation more than 200km scale is required to estimate the source of Es [1
The realization of the observation requires integration of instruments at different frequencies and multiple observation points
because the Es structure cannot be detected due to total reflection of HF-radio wave in the range more than 200km. Then v
decided to use VHF band radio wave propagated long distances by Es reflection. By considering (1)what frequency to propaga
long distance by intense Es, (2)how easy to determine the transmitting stations, (3)how mach transmission power, we set up tl
system to observe the wide-area structure of Es by many transmission circuits using VOR(108-118MHz), ILS(108-112MHz),
and AIS(162MHz) in VHF band. This system consists of a high-gain Yagi antenna, a spectrum analyzer. We decided that the
available numbers of VHF stations for observation are more than 100, the frequency resolution is 3kHz, and the time resolution i
11s. We started the observation at Chofu (Tokyo) from September 2011 using this system. Furthermore, we have developed tl
analysis program that can eliminate Es signals from solar radio waves, man-made noises, duct propagation waves. As a rest
we have confirmed more than 40 cases of Es since March 2012. In addition, we have been analyzing wide-area Es structures

with lonosonde and HF Doppler by investigating propagation events mutual relevance. Furthermore we have started the simile
observation at Kure (Hiroshima) from July 2012.
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