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Abstract: A method for calculating the rate of loss-of-lock (LOL) at carrier phase and pseudo-
range measurements of GNSS L, and L, was introduced, and the impacts of different satellite
elevation angles on the LOL rate were also investigated. Using global GNSS observations, the
qualities of GNSS signals during two strong geomagnetic storms at the 23rd solar cycle were
analyzed. The results showed that the LOL rates of L,, L,, P, and P, signals significantly
increased during strong geomagnetic storms comparing with the quiet days. The LOL mainly
occurred in the main phase and the early recovery phase of the storm. The LOL rate of L,was
significantly higher than L,, and the LOL duration was longer. This means the L, was more
sensitive to geomagnetic storm than L,. The high correlation between the LOL rate and SYM-H
index indicated that the abnormal increase of global LOL rate was driven by the strong
geomagnetic storm. The results could provide methodological support for the assessment of signal
quality of the Beidou navigation satellite system.

Key words: global navigation satellite system; geomagnetic storm; ionosphere; signal loss-of-
lock; Beidou navigation satellite system
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