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# GNSS TRF Current Realization 

1  GLONASS PZ-90 PZ-90.11 

2  GPS WGS 84 WGS 84 (G1762) 

3  Galileo ITRS GTRF14v01 

4  BeiDou CGCS2000 CTRF2000 

Table 1: TRF realized in GNSS 



FUTURE REQUIREMENTS 

§  accuracy < 1 mm, 
§  stability < 0.1 mm/yr, including geocenter; 
§  scale accuracy < 0.1 ppb, 
§  scale stability < 0.01 ppb/yr 



THE INTERNATIONAL TERRESTRIAL 
REFERENCE SYSTEM AND FRAME (ITRS/
ITRF) 

# Parameter Accuracy 

(m) 

1 Origin 0.010 

2 Scale 0.008 

Table 2: ITRF2008 Accuracy 

 





Name 

Implementation date 

Epoch Accuracy GPS Broadcast 

Orbits 

NGA Precise 

Ephemeris 

WGS 84 1987 1 Jan 1987 – 1-2 meters 

WGS 84 (G730) 29 Jun 1994 2 Jan 1994 1994.0 10 cm/component rms 

WGS 84 (G873) 29 Jan 1997 29 Sep 1996 1997.0 5 cm/component rms 

WGS 84 (G1150) 20 Jan 2002 20 Jan 2002 2001.0 1cm/component rms 

WGS 84 (G1674) 8 Feb 2012 7 May 2012 2005.0 <1cm/component rms 

WGS 84 (G1762) 16 Oct 2013 16 Oct 2013 2005.0 <1cm/component rms 

Table 3: WGS 84 Station Coordinate Updates 

WGS 84 





GTRF 

# GTRF Released 

1 GTRF07v00 Aug 2007 

2 GTRF07v01 Nov 2007 

3 GTRF08v01 Aug 2008 

4 GTRF09v01 Apr 2009 

5 GTRF13v01 May 2013 

6 GTRF13v02 May 2013 

7 GTRF14v01 Apr 2014 

Table 4: GTRF Realizations 



CGCS2000 

  Position RMS Velocity RMS 

Horizontal < 3 mm < 0.5 mm/yr 

Vertical < 9 mm < 1.3 mm/yr 

Table 5: Precision of Alignment 
BDS/GPS Stations to ITRF 2008 



PZ-90 

Version Released Epoch 
Accuracy of 

absolute position, m 
Accuracy of 

relative position, m 
PZ‑90 1990 — 1‑2 0.3‑0.5 
PZ‑90.02 2005 2002 0.3‑0.5 0.02‑0.03 
PZ‑90.11 2011 2010 0.05 0.005‑0.01 

Table 6: Accuracy of implementations of PZ-90 
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1.  Notes with appreciation the establishment of a working group by the 
Committee of Experts on Global Geospatial Information Management to 
develop a global geodetic road map that addresses key elements relating to 
the development and sustainability of the global geodetic reference frame; 

2.  Encourages Member States and relevant international organizations to 
enhance global cooperation in providing technical assistance, especially for 
capacity development in geodesy for developing countries, with the aim of 
ensuring the development, sustainability and advancement of a global 
geodetic reference frame; 

3.  Urges Member States to implement open sharing of geodetic data, standards 
and conventions, on a voluntary basis, to contribute to the global reference 
frame and regional densifications through relevant national mechanisms and 
intergovernmental cooperation, and in coordination with the International 
Association of Geodesy; 

4.  Also invites Member States to commit to improving and maintaining 
appropriate national geodetic infrastructure as an essential means to enhance 
the global geodetic reference frame; 

5.  Further invites Member States to engage in multilateral cooperation that 
addresses infrastructure gaps and duplications towards the development of a 
more sustainable global geodetic reference frame; 

6.  Invites Member States to develop outreach programmes that make the global 
geodetic reference frame more visible and understandable to society. 

UN Resolution A/RES/69/266 
A Global Geodetic Reference Frame 
for Sustainable Development 



CONCLUSIONS 
•  The implementation of all international agreements will allow 

to establish a global geodetic reference frame that meets all 
the advanced requirements of accuracy, availability and 
efficiency for sustainable global development. 

•  A Global Geodetic Reference Frame is critical to future 
positioning and navigation with GNSS. 

•  Exploitation of multiple systems to support increased demands 
of a wide range of users and long-term stability would be 
facilitated by, if not require, use of interoperable reference 
systems consistent with conventions, constants and models of 
the International Terrestrial Reference System. 



Thank you! 
 

i.gusev@glonass-iac.ru 


