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Background  

• With the growing societal dependency on GPS, the need for the legal 

traceability of GPS positions with respect to the Geocentric Datum of 

Australia 2020 (GDA2020) has become increasingly apparent  

• Objective: to ensure consistency of positions derived from private 

and government Continuously Operating Reference Stations (CORS)  

• Geoscience Australia maintains an appointment as a legal metrology 

authority in accordance with the National Measurement Act 1960  

 

 



National Measurement System and traceability of 

measurement 

• The governing Commonwealth legislation is The National 

Measurement Act 1960  

• The National Measurement Institute (NMI)  administers the Act  

• National Association of Testing Authorities Australia (NATA), 

responsible for laboratory accreditation  

• Standards Australia, responsible for standards specifications 

 

http://scaleplus.law.gov.au/html/pasteact/0/156/pdf/NatMeasure1960.pdf
http://scaleplus.law.gov.au/html/pasteact/0/156/pdf/NatMeasure1960.pdf


Geoscience Australia’s role in the national 

measurement system 

 

• To operate the AFN to appropriate standards  

• To ensure that key continuous GNSS reference sites 

across Australia are appropriately linked to the AFN 

 

 



History of recognized-value standards of measurement 

in the Australian Fiducial Network (AFN) 

First determined in 1998, so-called 

GDA94 (see Government Gazette 

1998), computed from data observed 

in 1992, 1993 and 1994, including 

    seven mainland Australia stations 

    one Tasmanian station and  

    stations on Macquarie Island and 

Cocos Island    

 



History of recognized-value standards of measurement 

in the Australian Fiducial Network (AFN) 

• In 2012, updated AFN 

coordinates of 21 stations 

were adopted directly from 

ITRF 2008 then 

subsequently transformed 

to GDA94 (ITRF1992@1994) 

 



Recognized-value standards of measurement in 

the Australian Fiducial Network (AFN) –GDA2020 

 109 extended AFN sites across Australian plate with GDA2020 (ITRF2014@2020.0) 



Recognized-value standards of measurement in 

the Australian Fiducial Network (AFN) –GDA2020 



Recognized-value standards of measurement in 

the Australian Fiducial Network (AFN) – GDA2020 



Calculation of global Cartesian coordinates at an 

epoch t 

 Reference epoch: 2020.0 

 Reference frame: GDA2020 (realization of ITRF2014) 

 Reference Ellipsoid: GRS80 

 Uncertainties: 95% confidence interval 

 



The recognised-value standard of measurement of 

position  

The recognized-value standard of measurement of position to the extended 

AFN, including 109 stations that met each of the following criteria: 

 operated by Geoscience Australia or similar agency; 

 located on the Australian Tectonic Plate, within Australia’s jurisdiction 

and on a high quality survey monument; and 

 have plate motion model residuals less than 1 mm / yr 



Certificate of NATA approved accreditation facility 

 GA is the only agency appointed as a legal metrology authority under 

the National Measurement Act, 1960, to provide legal chain of position 

traceability 



Quality Policy  

     The principal objective is to provide customers with GDA2020 
verified positions of CORS site that is in accordance with the 
requirements of: 

• National Measurement Act 1960; 

• National Measurement Regulations 1999; 

• National Measurement Guidelines 1999; and 

• National Measurement Institute’s Verifying Authorities 
Handbook 

 



Quality Policy 

• Reassessment visits by NATA at three year intervals for 
assessment against the AS ISO/IEC 17025:2005 general 
requirements for the competence of calibration and testing 
laboratories standard 

• Midway between each reassessment visit NATA conducts a 
surveillance visit  

• Following each NATA reassessment visit NMI assesses the GA 
for continuing appointment as a verifying authority for position  



Structure of quality management system in GA  

 

Quality Policy 

Section Profile 

on Intranet 

Standards & 

Legislation 

 

Quality Manual 

 

Guides & 

Manuals 
 

Work Instructions 

 

Quality Records 



The basic requirements for reg 13 position certification  

1. Requested by CORS owner or a signed consent letter issued by 

the owner 

 

2. CORS is one of the APREF CORS network 

 

3. A summary file signed by CORS owner containing all the metadata 

associated with CORS, including: 

 Antenna type and serial number (refer to IGS Central Bureau 

for IGS standard naming convention, see the link 

igscb.jpl.nasa.gov/igscb/station/general/rcvr_ant.tab).  

 Site description 

 Antenna offset measurement.  



Solution quality control 

• Internal validation: daily coordinates repeatability RMS 

< 5 mm horizontal 

<10 mm vertical 

• External validation: comparing with the IGS combined 

analysis weekly solutions after helmert transformation 

< 5 mm horizontal 

<10 mm vertical 

• External validation: checking the GDA2020 solution against 

the Recognized-value of AFN after helmert transformation 

< 7 mm horizontal 

< 15 mm vertical 



Re-issuing reg13 certificates for all APREF sites in Australian plate 

• Bernese v5.2 software 

• Conforms to the IERS 

2010 conventions 

• IGS final products 

• IGS14 of ITRF2014 

• up to date igs14.atx 

 

 



Example of re-issuing reg13 certificate 



Summary 

• GPS position traceability in Australia is ensured by comparing all computed  

solutions against the recognized-value standard for position of the AFN 

 

• Quality control via the structured maintenance and continual improvement 

process 

 

• As of February 2018, total 420 Reg 13 certificates re-issued with GDA2020 

across Australia region 

 

• Website link: http://www.ga.gov.au/scientific-topics/positioning-

navigation/geodesy/regulation-13-certificates 

  

ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/pub/reg13/reg13_GDA2020/  

http://www.ga.gov.au/scientific-topics/positioning-navigation/geodesy/regulation-13-certificates
http://www.ga.gov.au/scientific-topics/positioning-navigation/geodesy/regulation-13-certificates
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