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The estimation of differential code bias (DCB) of GPS system is one of the necessary steps for total electron
content (TEC) derivation from GPS measurements. Usually, the method for estimating the GPS DCBs follows
the assumption of the gentle temporal and spatial variation of the ionosphere, but this assumption is just an
approximation because of the ionosphere’s inherent variability. It has been indicated that the estimated GPS
satellite DCBs are sometimes influenced by the ionospheric conditions. Here, we demonstrate a possible influence
of ionospheric condition that differs between day and night on the estimated DCBs from measurements of a
single GPS station. It is found that the average standard deviations (STDs) of the satellite DCBs estimated with
daytime data are higher than that with the nighttime data. To reduce this day-night difference effect on GPS DCB
determination, we use an improved estimation method based on the primary features of the ionospheric variability
with local time. A local time dependent weighting function was introduced into the original least-squared DCBs
estimation algorithm. A test with data for BJFS station (39.60°N, 115.89°E) in 2001 indicates that the STD of
the DCBs decreases from 2.533 TECU to 2.308 TECU, or by 8.9%, after the improved method was applied. For
comparison, another test for the same station in 2009 indicates that the STD decreases from 1.344TECU to 1.295
TECU.

Reference

Li, LX. DH. Zhang., SR. Zhang., et al. Influences of the day-night differences of ionospheric variability on the
estimation of GPS differential code bias, Radio Science, 2015, DOI: 10.1002/2014RS005565

Zhang D H, Shi H, Jin Y Q, et al. The variation of the estimated GPS instrumental bias and its possible connection
with ionospheric variability. Sci China Tech Sci, 2014, 57: 67-79, doi: 10.1007/s11431-013-5419-7

Zhang D H, Zhang W,Li Q., Accuracy analysis of the GPS instrumental bias estimated from observations in
middle and low latitudes, ANNALES GEOPHYSICAE,28, 1571-1580 DOI:10.5194/angeo-28-1571-2010,2010.
Zhang W, Zhang D H, Xiao Z, The influence of geomagnetic storms on the estimation of GPS instrumental biases
ANNALES GEOPHYSICAE 27,1613-1623,2009.



