Effects of ionospheric disturbances caused by solar storm
on rapid-static positioning accuracy

Abstract

There exists a high correlation between the ionospheric delays and the integer ambiguity in GPS observation equa-
tion, so that the sufficient time span is required to revolve the integer ambiguity. This means that the ambiguity resolu-
tion plays a key role especially in rapid-static positioning mode. To analyze the effect of ionospheric disturbances on
the positioning accuracy, 02/19/2011 day of dataset was selected processed in rapid-static positioning mode. The total
of 141 30-minute sessions were processed, i.¢., the estimation procedure started every 10 minutes, and the time-to-fix
information of each data interval is obtained. In this study, the analysis is performed by comparing the time-to-fix with
the magnitudes of ionospheric delays. The computed correlation coefficient between the time-to-fix and the magnitudes
of ionospheric delays is 0.31, which indicates the ionospheric disturbances affect the positioning accuracy in rapid-stat-
ic positioning mode. Therefore, it is required to collect and process sufficient data when the GPS surveying is per-
formed in unfavorable ionospheric conditions.
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