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Description The Terrestrial Reference Frame (TRF) is the basis that defines
the earth’s coordinate system, i.e. latitude, longitude, and
elevation.  The accuracy and stability of this TRF is tied to a
number of parameters, but currently the limiting factors are the
frame’s realization of center of mass and scale.  Currently, the
world’s best TRF is the International Earth Rotation and
Reference System Service’s International TRF 2008 (IERS’
ITRF08).  The ITRF08 is considered to have a level of accuracy
at the level of 1.2 ppb (parts per billion), that is 8 mm at the
equator.

The ITRF08 is realized through the combination of geodetic data
from the four space geodetic techniques: Satellite Laser Ranging
(SLR), Very Long Baseline Interferometry (VLBI), Global
Navigation Satellite Systems (GNSS), and Doppler Orbitography
Radiopositioning Integrated by Satellite (DORIS).  One of the
larger sources of error to this frame is believed to be the
differences between the SLR and VLBI scales estimated at 1.05
+/- 0.13 ppb and 0.049 +/- 0.010 ppb/year at epoch 2005. 
Future improvements in TRF accuracies reside in improving the
consistency of local ties in co-location sites, site
characterization, and space geodesy estimates.

In a recent study by Haines et al. (JGR, 2015), they estimate a
Global Positioning System (GPS) based TRF frame.  Their
frame’s scale differs from ITRF by 1.1 ppb (about 7 mm at the
equator).  With this advancement future terrestrial reference
frames may use SLR, VLBI, and GNSS techniques to estimate
scale.

Example Approaches

The aim of this research is to investigate the different space
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geodetic techniques: SLR, VLBI, and GNSS focusing on the
different sources of errors that will affect the realization of TRF
scale and how these errors can be reduced to improve TRF
scale estimates.  This includes the potential contributions of local
ties in co-location and knowledge of site characterization and
how changes in these site characterizations introduce errors into
scale.
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