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Satellite-based navigation and the ionosphere - lonospheric studies at Electronic
Navigation Research Institute
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The ionosphere is one of the largest error source for a global navigation satellite system (GNSS). Electronic Navigation Re
search Institute (ENRI) has been studying a satellite-based augmentation system (SBAS) and a ground-based augmentati
system (GBAS) for aircraft navigation to reduce and limit the error originated from the ionosphere.

lonospheric plasma delays propagation of radio waves. lonospheric irregularities cause amplitude and/or phase scintillatior
of radio waves. The ionospheric delays are estimated with reference stations of which locations are known. However, error stil
remains in the case of the inhomogeneous ionosphere. Scintillations degrade the radio signal quality, and sometimes result
satellite lock-off. Small number of available satellites increases the positioning error. Augmentation information broadcasted
from satellites may be disrupted by scintillations. To overcome these difficulties, it is necessary to understand both the iono
spheric physics and the mechanism of the GNSS. To develop better augmentation system based on observations, ENRI has b
collaborating with various institutions to conducting radio and optical observations of the ionosphere.

At the meeting, ionospheric studies at ENRI will be introduced. What kind of information on the ionosphere is required for
the GNSS will be discussed. We hope that the ionospheric sciences and the GNSS engineering will make progress collaboratil
with each other.
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