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Utilizing Space Weather Information for Air Navigation
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Global Navigation Satellite System (GNSS) has been widely used for air navigation and is going to be used in all flight phase:
from oceanic en route to precision approach and landing. Since safety is extremely important for air navigation, systems mus
satisfy the international standards specified by International Civil Aviation Organization (ICAQO). However, core satellite systems
available for aviation purposes (GPS and GLONASS) cannot satisfy the standards by themselves. Thus, augmentation systel
that corrects ranging errors and check the navigation information broadcast by satellites are necessary. For GNSS-based syste
for precision approach and landing that require extremely high safety level, rare safety issues must be considered. However, tc
conservative systems may not be practically usable although they are safe.

Spatial and temporal variation of ionospheric total electron content (TEC) are one of the most difficult error sources in GNSS
to correct. Currently available GNSS augmentation systems assumes that such ionospheric disturbances always exist with t
worst geometry for users because of difficulty in quantifying the probability of existence of ionospheric disturbances by closed
systems that do not rely on external systems. However, if any systems could provide information on existence and non-existenc
of ionospheric disturbances with quantitative reliability, they could potentially be used for air navigation to realize advanced
GNSS applications. Indeed, ICAO is working on standardizing utilization of space weather information for various aspects of
aircraft operations.

In this talk, what is required for ionospheric monitoring information as a part of space weather is presented. Based on the
requirements, possible means of ionospheric monitoring will be introduced. Some simulation results to evaluate the monitoring
performance for GNSS augmentation systems will be demonstrated.
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