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Reference frame bias in the F3 solution of GEONET
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Accurate and homogeneous coordinate time series of GNSS data over a decade is essential for

investigation of various geophysical phenomena. In Japan, precise daily coordinates of GEONET, the

GNSS continuous observation system, is analyzed by network relative positioning method, and they are

called as F3 solution. However, it is suggested that F3 solution may contain bias because the combination

of baselines has changed in response to the change of the number of stations. In this study, we reanalyze

the daily coordinate of 19 GEONET stations all over Japan for the last 21 years by Precise Point

Positioning method (PPP). Since PPP makes it possible to obtain coordinate of one site independently of

other sites, this solution is expected not to contain bias due to constructing analysis network. We estimate

daily Helmert parameters that transform F3 solution to our PPP solution.  

In some parameters, there is discontinuity between 2002 and 2003 because there are larger offsets in

PPP coordinates that is caused by antenna change. This means that PPP is more sensitive to Phase Center

Variation (PCV) correction than relative positioning. After 2004, scale parameter indicates a systematic

bias of 2~3 ppb, which means that the F3 network is defined a little larger than its actual shape.

Furthermore, 3 parameters of translation show that F3 network is deviated by 2~7 cm from the true

position. Difference between F3 and our PPP coordinates suggests that vertical component mainly

contributes to these bias of the reference frame. A major error source in the vertical component is

considered to be the tropospheric delay, and difference of tropospheric delay of F3 and our PPP solution

is correlated with that of coordinates.
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