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Arrival directions of ionospheric echo received by ionosonde antenna array
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National Institute of Information and Communications Technology (NICT) has been observing ionosphere by ionosondes
for over 70 years in Japan. In 2017, we replaced the previous ionosondes with Vertical Incidence Pulsed lonospheric Radar
(VIPIR2) ionosondes, which is mainly developed in NOAA. VIPIR2s are automatically operated at four stations at Wakkanai
(Sarobetsu), Kokubuniji, Yamagawa, Okinawa (Ogimi). The biggest advantage of VIPIR2 is the multiple spaced receiving an-
tenna. This antenna array makes it possible to estimate arrival directions of received echo. Methodology of deriving arrival
directions are confirmed using radio waves which is transmitted from already-known locations, such as HF radio broadcasting o
VIPIR2 transmission at other stations. Arrival directions of ionospheric echo of sporadic E-layers (Es) are also derived. In the
presentation, preliminary results of the arrival direction derivation will be shown and possible collaborations will be discussed.
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