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Low Frequency ( LF) radio waves are reflected in the lower ionosphere. The phases of the received LF radio wave vary witt
the length of ray path when the reflection height moves vertically. Therefore, the height variation of the ionosphere is observec
by the variation of the phase of received LF radio wave. Since the LF observation is one of the useful methods for the observatio
of the lower ionosphere, it is expected that it supplies important data for examining the lower ionosphere. This study examine:
the characteristics of the phase change of the LF Standard-time. The observation target is the standard radio wave of 60 kH
which are transmitted from Hagane-yama station. The radio waves are observed by crossed loop antenna at Sugadaira, Nag:
Prefecture.

In sunrise and sunset time, it is expected that the phase of the sky wave varies as the height of ionosphere varies. Therefo
the sky wave was separated using the polar coordinate representation of the received radio wave. The variation of the ionosphe
height was estimated from the phase variation of the sky wave.

In this study, we analyzed the height variation of the ionosphere observed by LF obserbation and detected the fluctuatio
whose frequency is about 0.4 mHz. This frequency corresponds to that of TID. Using the wavehop method by the ITR-U model
the LF wave is considered to propagate from Mt.Hagane to Sugadaira with a single reflection at the ionosphere. We examine
the TEC variation in the mid-point between Mt.Hagane and Sugadaira, and found the TEC variation with a same frequency a
the fluctuation of LF waves. Therefore, there is a relationship of ionospheric fluctuation between the lower ionosphere and the
F-region which affects the variation of GPS-TEC.
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