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Abstract: Objectives: Latest release of international terrestrial reference frame has been generated with an
enhanced modeling of nonlinear station motions, while more investigations on the strategies applied for the
terrestrial reference frame modeling nonlinear station motions still needed. Methods: A global GPS (global
positioning system) network has been reprocessed, using the latest GNSS (global navigation satellite sys-
tem) data processing models and an integrated strategy, and then accurate and consistent input data are ob-
tained; the post—seismic deformation models of 13 CMONOC (crustal movement observation network of
China) stations are established and used as the input data, and FREQ2016 based on the function model,
and GFZ2016 and EOST2016 considering the environmental loading correction are realized; these GPS ter-
restrial reference frames with different models are compared in terms of the goodness for fit, velocities and
seasonal signals, and then the optimal model is explored. Results: The results show that the weighted root

mean square averages of the postfit residuals of FREQ2016 are smaller than those of GFZ2016 and of
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EOST2016; FREQ2016 shows more significant seasonal signals, especially for semi—annual signals; the
horizontal velocity field differences of these three are almost negligible (<£0.08 mm/a), and the large verti-
cal velocity differences, for some stations, reach 1.3 mm/a; the reduction of FREQ2016 horizontal velocity
formal errors is about 10%;. Conclusions: This paper suggests that the strategy based on the function model
is better than that of considering the environmental loading correction.

Key words: terrestrial reference frame; global positioning system; environmental loading; nonlinear sta-

tion motion
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Tab. 2 WRMS Averages of Postfit Residuals/mm

BES E N U
FREQ2016 2.42 2.70 6.24
GF72016 2.58 2.87 6.28
EOST2016 2.54 2.84 6.29
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Tab. 3 Helmert Transformation Parameters at Epoch
J2010. 0 and Their Rates from FREQ2016, GFZ2016 and
EOST2016 to ITRF2014

Iy FREQ2016 GFZ2016 EOST2016
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T,/mm 04+0.2 04+0.2 04+0.2
T,/(mm-a”')  0+02 0+0.2 0+0.2
Tz/mm 04+0.2 04+0.2 04+0.2
Tz/(mm-a ') 0402 04+0.2 040.2
D/10°° 040.03 040.03 040.03
D/(10 %ea !) 0+0.03 040.03 04 0.03
R,/mas 04 0.007 04 0.006 04 0.007
R,/(mas+a ') 0+ 0.007 0+ 0.006 0+ 0.007
R, /mas 04 0.008 04 0.007 0+ 0.007
R,/(mas+a ') 0=£0.008 0+ 0.007 0+ 0.007
R./mas 04 0.008 04 0.007 04 0.007
R./(mas-a ') 0=+ 0.008 0=+ 0.007 0=+ 0.007
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