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Objective: 
 
To provide key NSW stake holders with an awareness of the proposal for a next generation datum in 
Australia, consider the broad costs and benefits at both scientific and practical levels. To receive initial 
feedback from stakeholders and develop key NSW principles for ICSM to make informed decisions on the 
proposal. 
 

Outcomes: 
 
The attendees reached consensus on the following principles / actions: 
 
1. Since GDA94 was first established, the spatial landscape has changed significantly in terms of 

technology, applications and the number of end users. The majority of these users will have 
expectations of centimetre level positioning, albeit with no knowledge of datums or reference frames. 

 
2. ñDo nothingò is not an option. The industry will lose confidence in positioning systems unless existing 

distortions, geophysical tectonics and the effects of natural and man-made deformations are accounted 
for. 

 
3. A strong case for change with clarification of all issues and options must be documented and put 

forward to ICSM, ANZLIC and Government decision makers at all levels. The link with an already 
sanctioned NPI (National Positioning Infrastructure) should be highlighted. 

 
4. Implementation of the new Australian datum must be driven at the National level, and deployed with a 

consistent and authoritative approach across all jurisdictions. 
 
5. Realisation of the new datum will include a new three-dimensional National re-adjustment and definition 

of an Australian reference frame aligned to ITRF. Deformation modelling should be included in the 
technical considerations. 
ñATRFò was tabled as a possible label for the next generation datum. 
The terminology ñdynamicò was rejected in favour of ñKinematic or Semi Kinematicò. 

 
6. Although the majority of positioning applications are already coupled with a global reference frame 

(ITRF) and will deliver coordinates directly in that system, a number of standard ñuser framesò will be 
required to manage legacy datasets. This flexibility will allay the concerns of many expert users and 
bring scientific and mapping activities into closer alignment. 

 
7. The general user must be insulated from the complexities of moving between these reference frames. 

This may be achieved by publication of ñofficialò transformation-conversion techniques and their 
adoption by software providers. 

 
8. With the technical implementation of a new datum already under way, it is now time to embark on a 

National awareness program which must deliver a consistent message about what is under 
consideration in terms of a new reference frame. Agreement on terminology and avoidance of any 
confusion with labelling of existing working datums is critical to this process. 

 
9. The importance of metadata is obvious when dealing with multiple realisations of a datum, and data 

providers must find ways to embed this information rather than tack it on at the end. 
 
10. Industry has an expectation that LPI will continue as the lead agency dealing with implementation of the 

new datum in NSW. 



Summary of Presentations: 
 
Doug Kinlyside, Manager LPI Survey Infrastructure & Geodesy 
Where have we been? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Glenn Jones, Senior Surveyor LPI Survey Infrastructure & Geodesy 
Lessons learnt from GDA94 Implementation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Time-frame, 1988 > ongoingé 

 Separate ICSM working group for education / awareness 

 Re-education in basic geodesy first 

 Surveying Regulations changed 

 Business case, project plans & funding required 

 Case for change much the same as now 
 



Prof. Chris Rizos, School of Surveying & Geospatial Engineering, UNSW 
Modernising the Datum... 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Dr John Dawson, Chair Permanent Committee for Geodesy, ICSM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Simon McElroy, Senior Surveyor LPI Survey Infrastructure & Geodesy 
The Case for Improvement in NSW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Richard Stanaway, School of Surveying and Geospatial Engineering 
A semi-kinematic approach to datum modernisation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Feedback from participants: 
 
(Limited notes by G Jones only) 
 
David Abernethy, Manager LPI Elevation & Imagery Programs 

 The earth is dynamic, ITRF provides a stable platform 

 Noted the local deformations and concerned about 30cm on NSW North Coast 

 Is the effort required to get GDA94 up in the first place required again? 

 Itôs a 3D world 

 Timely discussion, ANZLIC currently formalising fundamental datasets 

 Education required 

 Perhaps vendor solutions will need some level of accreditation 
 
Lew Haley, Team Leader LPI Topography & Mapping Programs 

 Originally there was a strong case for change, more difficult now 

 Need to hide the complexity 

 Utilities sector will be difficult 

 Imperative to provide transformation software 

 Current topographic data not at the accuracy level for concern 

 Any shift is more critical to users, LPI have business rules limiting movement of data 

 Topographic mapping (hard copy) will not be affected 

 All hard copy maps will be on GDA94 within two years (therefore many AGD66 still current) 

 Address points & nodes will require special attention 
 
Bob Davis, Team Leader LPI DCDB Update  

 Currently attempt to maintain a temporal DCDB (update within 5-7 days of registration) 

 Process is fit-to-fabric and work areas are locked 

 If all data was moved over the weekend, then come Monday no effect on update processes 

 On-the-fly conversions will be needed for externally sourced digital data 

 Concerned about the frequency of any proposed changes 

 Accurate metadata is essential 
 
Greg Griffith, Supervisor LPI DCDB Update 

 Assumes that new technology will make it all seamless 

 More information / awareness needed 
 
Greg Dickson, Senior Surveyor LPI Survey Infrastructure & Geodesy (dinosaur) 

 Responsible for update of SCIMS database 

 Always used transformations 

 No issue for surveyors, not so for other users 

 Can provide control in whatever datum you want 

 Current changes in technique related to point positioning (rather than LS adjustments) 

 ñSmart things should be smartò 
 
Doug Kinlyside, Manager LPI Survey Infrastructure & Geodesy  
(SCIMS ó3ô Development) 

 Accuracy is addictive, we have to provide the next level of accuracy 

 SCIMS to handle rigourous 3D, not 2D +  

 Will replicate the NGRS 

 Will include the mark register, GOMS and images (site photographs etc.) 
 
Joel Haasdyk, GNSS Surveyor (Geodesy and CORS) 
(CORSnet NSW) 

 Does not affect operations, already taking account of many issues 

 Already using a kinematic datum, albeit a snapshot (Reg 13) 

 GDA94 local site transformations needed by users to deal with distortions 



Alan Garside, Manager LPI Spatial Data Services 

 Responsible for provision of data to clients 

 Many clients had issues with original GDA94 (software based) 

 Possible impact on incremental updates 

 If LPI moves the data, clients have to move all associated data 

 Geotiff data is supplied for GPS navigation devices 

 LPI SIX channel caches imagery & data with numerous associated user channels directly linked 

 Metadata even more important now 
 
Les Gardner, Senior Surveyor LPI Cadastral management Unit 

 Only just re-made the surveying regulations, use of coordinates removed! 

 Pushing for a 3D cadastre (strata) 

 Conservative survey industry resists change, however very used to using coordinates 

 Industry provides the observations 

 Traceability required ï only in SCIMS now 
 
Michael Dunn, Senior Survey Officer Roads & Maritime Services 

 Looking forward, a typical project is the Hunter Valley freeway (2001 ï 2015) 

 GNSS base station network on ñglobalò GDA (no relationship with local control) 

 Transformation model employed to cover local distortions 

 All set-out based on local system 

 Metadata! 

 Must maintain spatial relationships with other utilities 
 
Graeme Gaggin, Principal Surveyor Railcorp Engineering & Projects Group 

 Originally no coordinate system,1975 ï 1990 move to ISG, ISG FIXED 

 2008 estimated $30m to move to GDA94 

 Really keen, but really difficult 

 Converting on a project by project basis 

 Have their own version of SCIMS and now a rigid standard for observations 

 Realise that MGA wonôt be forever 

 Much legact data on hard copy plans 

 Transformations do not work, re-design needed each time. 

 Scale factor still a major issue, however scales may not change 

 Railcorp provides data to many other providers 
 
Tom Williams, Mining Sector 

 Re underground work, spatial connection with external services very important 

 Legal implications with definition of boundaries and therefore royalties  

 Proper location of hazards is critical 

 Metadata important 
 
Stephen Gale, Land Information Manager Transgrid 

 Handle geographically dispersed data 

 Relatively small core dataset (50,000), much external data behind the scenes 

 If the fundamental data moves, then will have to re-work all 

 Is the effort the same as before and worth it? 

 (Ausgrid has millions of assets with huge expense to change from ISG to MGA) 

 Have terabytes of ALS data to be re-observed every three years 

 User awareness is not good, some engineers still on flat earth 

 Issue are the same as before 
 
Colin Lutton, Senior Registered Surveyor Tweed Shire Council 

 Tweed experience may not be typical 

 Spatial data used for ALL projects (survey>design>construct>GIS) 

 Most users will see no effect 

 1% of Tweed staff have some knowledge of datums 

 Breakdown of users: Experts, Some Knowledge, Great Unwashed. 



 Experts have to sort it out 

 Most donôt need to know 

 Vendors are important 

 Ned a seamless conversion / transformation 

 Much pressure from clients. Particularly if core processes fall over 

 Tweed has 300 GIS layers 

 Need to sell it 
 
Post-workshop thoughts from Colin by email: 

 Historical datasets - this was mentioned many times at the workshop and needs to be reinforced 
from a LG perspective. Many of council's activities require investigation or use of old data, and there 
will always be the requirement that it can be viewed in the correct spatial position relative to new 
data in a GIS environment. In some cases this is of legal significance. 

 Interaction with external agencies - council receives data from and supplies data to many external 
agencies, both private and public. These data sets need to be on a compatible datum. A good 
example is constraint data provided by NSW Planning, much of which is forwarded electronically 
and placed directly as a layer in council's GIS. Any difference in datums or coordinates could 
undermine this process. 

 External website - Tweed (and many other LGAs) has developed an external website for viewing 
and accessing council data. Tweed is a state leader in eplanning -  all DAs must be lodged 
electronically, and we are one of the pilot councils for the Electronic Housing Code (EHC), an online 
system for the electronic lodgement of complying development applications. While these processes 
are a bit coarse at the moment, they will develop to be genuine exchanges of digital information 
very similar to where LPI is heading with EPlan.  I anticipate in a few years we will also be sending 
and receiving data via the website for as constructed works and DBYD with all data being spatially 
correct and able to interact with GIS in a seamless manner. A common datum or the ability to adjust 
to a common datum is essential for these things to occur. 

 The general reaction here has been reserved and cautious, particularly to the concept of a 

kinematic datum with moving coordinates. A lot rests on the ability of the vendors to provide the 

right tools. On Simon's curve I would say they are at the bargaining stage. 

Gavin Evans, ACT Office of Surveyor General 

 Internal discussions only, not yet engaged stakeholders 

 Still on AGD66 with ACT Grid coordinates 

 Undertaking new observations ready for new adjustment, new datum and compatibility with NSW 

 Will cease to operate the ACT grid 

 DCDB can be transformed 

 Local control marks will also be transformed 

 Regulations need modification 

 Concerned with maintaining the integrity of the DCDB (+/-50mm is an error!) 

 Still two schools of thought, live with 2020 or create a new local projection 

 Resourcing always an issue 
 
Craig Roberts, UNSW 

 Comfortable with ATRF & multiple User Frame terminology/concepts 

 ñSocietyò will be in ATRF 
 



Supplementary Notes from Volker Janssen & Joel Haasdyk 
 
Discussion 

 Users will need to do cost/benefit analysis. At some stage a tipping point will be reached where 
transforming new data to old user frame (i.e. not ATRF) is not sustainable. 

 User frame @ 1994 not as much work as update of datasets to GDA2020. 

 Google does not make maps, they only present external (e.g. LPI) information. Who should bear the 
risk & consequences of providing wrong data? Google should as it is the data provider. 

 In-car navigation: There is nothing wrong with the GNSS but there is something wrong with your maps! 

 Datum is inhibitor to National Positioning Infrastructure (NPI) and Spatial Data Infrastructure (SDI) Ą 
can build strong business case for change (to present to ANZLIC). 

 
Some general notes 

 Cadastral surveyors already assume change... they keep looking up new coordinates. 

 14 parameters cannot account for all distortions Ą need a grid (2D, 3D?). 
o Requires complex deformation models to compare/combine surveys. 
o Consistency & accuracy of deformation models is paramount. 

 Coordinates change by ~1 to 1.5 mm per week. 

 Current lack of awareness and use of metadata. 
o Metadata seen as an overhead. 
o More overhead for no additional profit! 

 Datum change carries significant cost and significant risk. 

 Datum change requires update to standards, infrastructure, education, software, regulations. 

 Still consider hierarchy of marks. 
 
Summary of motivations: Why update the datum / geodetic processes? 

 Why wouldnôt you? But leave it to the experts. 

 Increased accuracy, stability, automation, ease of access. 

 User expectation of cm-level access to datum, including human impact, climate change & hazard 
assessment. Geodetic surveys should be mm-level, but distorted to fit current datum. 

 Allow the introduction of new observations. 

 Closer alignment of science & mapping. 

 Reform/reset the role of the datum, i.e. hide complexity, link old & new data, provide society with spatial 
services. 

 Majority of users will position in ITRF, i.e. we require seamless integration with ITRF. 

 New users groups emerging/growing (e.g. precision agriculture, construction, transport). 

 Changing technology/infrastructure: highlighting deficiencies, provision of uncertainty, dynamic earth 
(plate rotation not currently catered for Ą errors; deformation including human-induced subsidence; 
geodetic analysis should include these dynamics), cannot work in existing datum (CORS, NPI). 

 No technological hurdles (only small issues for CRC to deal with). 

 Need to go 3D. 

 Overcome data ñstalenessò of current datum. 

 Want a datum that is accurate, reliable, relevant, responsive, authoritative, easy, future-proof, traceable 
& consistent. 

 
Summary of issues raised regarding moving to a new or dynamic datum 

 Current process do not necessarily allow small changes <3 m. 

 All data would have to move simultaneously. 

 Software & processes would have to be updated to allow deformation/velocities Ą software vendors 
must be on board. 

 Who will be making these changes? 

 Who will pay for these changes? 

 What if the datum changes while you have things checked out of a database? 

 Not just data-keepers, but all clients must change with datum shifts Ą provide data to 3rd parties with 
limited knowledge. 

 Projects can span several years. 

 Large overhead to establish and apply transformations Ą onus is on user! 

 Not all datasets are electronic. 



 Large jobs mean multiple/various distortions are encountered. 

 Some changes require readjustment, not just transformation. 

 Multiple datasets (and resulting confusion) are currently an issue. 

 Metadata (and resulting confusion) is currently an issue. 

 Marketing is just as or more important than surveyor education. 

 Just as difficult to move 2 m as to more 200 m (and what about 20 mm re distortions?). 
o However, errors in datum application are harder to detect. 
o Repeated updates each take time. 

 Do not change user coordinates if possible. Donôt cause added anxiety. 

 What really happens in an emergency? 

 It was mentioned several times that GDA94 was re-gazetted, but no one noticedé However, that 
change was never propagated to any users! No wonder, they didnôt notice! 

 Is it $$$ well spent to update all our existing datasets? ($30 million estimated by Railcorp) 

 Who are the users? Experts, knowledgeable, oblivious Ą Insulate which users from the complexity? 
Just the ñobliviousò? 
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