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Outline

• Project Overview & Objectives
• Phase 1: Impact Assessment
• Phase 2: 

 Market Analysis, 
 Draft Implementation Roadmap

• Q&A / Discussion
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Datum Modernisation: Drivers for Change 
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CRCSI 3.20: Impact of Dynamic Datum on the Cadastre

• Project Objectives
 Document how the cadastre in NSW will be affected by adoption of a dynamic datum.
 Establish and prioritise what tasks need to be undertaken to transition the cadastre in NSW to the 

dynamic datum.
 Identify what new procedures and tools will be required for the on-going management of the 

cadastre once the dynamic datum has been adopted.
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Project Scope
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Stage Datum 
Name

Datum 
Type

Time 
Stamp

Implementation
window

Stage 1 GDA2020 Plate-Fixed 2020 2017-2020
Stage 2 ATRF Earth-Fixed Variable 2020 onwards

• Assumes GDA2020 implementation
• Looks specifically at incremental impacts and 

implementation plan for ATRF in addition to GDA2020 
implementation – within the NSW Cadastral data domain

• Relevant use-cases: where Cadastral base-data is 
combined with GPS (GNSS) coordinates for analysis and 
decision making



Project Approach and Methodology
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1. Impact Assessment (Aug - Oct ‘17)
Document how the cadastre in NSW will be affected by adoption of a 
dynamic datum.

2. Transition Tasks (Nov ‘17 – Feb ‘18)
Establish and prioritise what tasks need to be undertaken to transition the 
cadastre in NSW to the dynamic datum.

3. New Tools & Procedures (Mar – June ‘18)
Identify what new procedures and tools will be required for the on-going 
management of the cadastre once the dynamic datum has been adopted.



Phase 1: Impact Assessment

• Stakeholder Interviews (NSW Spatial Services, Academia)
• Workshops (Surveyors, Technology & Service Suppliers)
• Questionnaire (Users – mainly local government)
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ATRF Impacts Barriers to implementation Future State with ATRF

Data
Cadastral 
workflow
Related data
Quality
Accessibility

• Positive: GNSS field data will better match Cadastre
• Impact on land development: 9% (of respondents) 

positive, 35% negative
• Limited impact on survey plans lodged with NSW LRS 

(previously LPI) - regulatory requirement to connect to 
control network

• Greater impact on related data when Cadastre moves
• High impact in urban centres
• Risk of reduced confidence

• NSW DCDB may have to be available in ATRF before user 
adoption

• Variations in, and uncertainty about Cadastral accuracy
• DCDB Cadastral update process ‘not ready for ATRF’
• No topological links with related data

• Sufficiently accurate NSW Cadastre, matching other 
datasets

• Coordinates with known accuracy and reliability
• DCDB, SCIMS, usable in both GDA2020 & ATRF
• Default for source storage is plate-fixed (GDA2020)
• Greater level of topological relationships with 

downstream/coincident datasets

Technology
Architecture
Interoperability
Software Tools

• Up to 100 different software platforms to be updated
• Users with legacy systems will need to upgrade

• 1st-mover disadvantage, software updates delayed
• Current COTS can’t handle ATRF & time-tagged data
• Can we transforming bulk imagery ‘on the fly’?
• Slow user upgrades of legacy software
• SCIMS & DCDB won’t support multiple coordinates
• Risk: solution looking for a problem (or making it worse)

• Technology deals with transformation, ”it just works”
• Transformations at point of decision making, fully 

automated
• Most COTS software tools are ATRF enabled (conform 

global standards)

Standards
Data & Metadata
Business 
Processes

• Increased reliance on proper metadata (with time tags) • Confusion re. WGS84
• Some data formats (e.g. DXF) don’t enable time-dependency
• Legacy processes & (meta-) data standards
• Dependence on international standards still under 

development

• Internationally mandated (meta-) data standards 
(time-enabled)

• Standardised, automated, federated Cadastral supply 
chain

People
Education
Behaviours
Communication

• “Short-term pain for long-time gain”
• Increased effort & possible confusion
• Risk: users will abandon NSW Cadastre and manage their 

own

• Highly variable understanding
• Broader benefits variable, not well understood, or hard to 

articulate
• Uncoordinated communication & messaging
• No access to knowledge or best-practice examples
• No consistent metadata management practice
• Risk of confusion

• Change in human knowledge, behaviours and 
practices

• “If you don't make it easy for people to do the right 
thing, you're wasting money on datum modernisation”

• Education & best-practice materials available
• End-users shielded

Organisational
Legal/ Governance
Funding
Business Cases
Policies

• “Do Nothing” is not an option
• Impact & benefits will affect users differently between 

application domains and over time
• Risk of Inconsistency in planning instruments, e.g. 

between ePlanning portal and ‘paper’ certificates
• Other legislative dependencies: e.g. biodiversity 

legislation
• May be expensive to implement
• Little or no impact on legal status of cadastre

• 1st-mover disadvantage (globally)
• Legacy datums prescribed in high-level legislation (e.g. NSW 

surveying Act)
• Cadastre: plan is the legal basis vs. Planning act: DB is the 

legal basis
• No jurisdictional implementation plans yet
• Legislation and Regulation slow to catch-up
• Unknown/prohibitive cost of adoption
• Implementation of GDA2020 will impact ATRF timing

• Public awareness drives adoption & investment
• User assistance easily accessible
• Focus on user domains & applications with highest 

value proposition & positive ROI
• Opening the door to co-ordinated Cadastre (DB is the 

legal basis)



Impact Assessment: Main Conclusions

• Possible positive impact of ATRF implementation on the NSW Cadastre 
 Subject to a considered, and nationally coordinated implementation 

• Need to consider many technical, as well as non-technical aspects 
 E.g. legal and governance issues, user awareness and training

• Managing the risk of confusion and complication 
 Might lead cadastral users to managing their own cadastral data, rather than the NSW 

DCDB.
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Implementation: Should the DCDB be supplied in ATRF?

• Well, it depends…
 Maintenance environment should/will be static (plate fixed): GDA2020
 Delivery in GDA2020 (equates to ATRF with epoch 2020 – for practical purposes)

• Questions:
1. What is the computational load and investment required for ‘on-demand’ delivery?
2. When will user impact reach critical levels?
3. When will (C)OTS software support (on the fly) transformation?

• Answers:
1. Benchmark / Proof-of-Concept
2. & 3. If user impact precedes software support (let’s explore….)
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Impact: Hitting the Sweet Spot

• If/when is ATRF relevant?

• 4-Factor Alignment:
 Data Accuracy (positional 

uncertainty)
 GPS/GNSS Device Accuracy
 Business Accuracy Needs
 ATRF vs GDA2020 Difference
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Any one of four too low, no ATRF Impact!

• Business needs only 2m accuracy 
(e.g. pizza delivery); 
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Any one of four too low, no ATRF Impact!

• Business needs only 2m accuracy 
(e.g. pizza delivery); or

• Device is mobile phone with 2m 
accuracy; 
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Any one of four too low, no ATRF Impact!

• Business needs only 2m accuracy 
(e.g. pizza delivery); or

• Device is mobile phone with 2m 
accuracy; or

• Data has 1m uncertainty; 
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Any one of four too low, no ATRF Impact!

• Business needs only 2m accuracy 
(e.g. pizza delivery); or

• Device is mobile phone with 2m 
accuracy; or

• Data has 1m uncertainty; 
• While ATRF has shifted only 14 

cm since 2020
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Where & When will the first impact be?

• Where the business need is in the same order 
as:
 the ATRF-GDA2020 difference (7 cm pa),
 the base data positional uncertainty, and
 the achievable accuracy of the GNSS devices

• And then:
 Is the cost/risk big enough to warrant 

investment into ATRF enablement?
• Initially a very small set of use-cases, 

growing over time as 
 ATRF gets further away from GDA2020
 Ubiquitous devices get more accurate (sub 10 

cm within 5 yrs?)
 Relevant base-data improves positional 

accuracy
16

Needs Devices

ATRFData



If (C)OTS Support precedes User Impact…
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User Software can Manage the Transformation… 
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Transformation at point of decision making (by User)
 (C)OTS transformation
 ‘On the fly’ in mobile device or GIS software



However, if User Impact precedes (C)OTS Support 
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Users will need ATRF base-data
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Transformation at point of supply (by Custodian)
 Web-service transformation, ‘on demand’
 ‘Market Lag’ to warrant government investment?



So, will user impact precede software support?

• Knowns (estimates):
 Devices accuracy: sub decimetre in consumer mobile receivers in 5 

years (2023)
 Data: DCDB positional uncertainty (urban) ~20cm (2020?)
 ATRF: 7cm pa; > 20 cm from 2023

• Unknowns:
 Needs: Impacted users with 20cm or better accuracy needs

 Business Case & User Domains analysis
 (C)OTS transformation support: 

Vendor engagement

Do we have till 2023 before the impact hits?
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Impact by Sector (Desktop Assessment)
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Sector
DCDB 
dependency 

Accuracy 
need Value of Spatial (2022) Tier

Asset Management High 30-50 cm $58.7m 1
Land & Property Very high 20 cm $244.4m 1
Smart Buildings and Infrastructure High 10-30 cm $360m 1
Smart Cities & Local Government High 10-50 cm $11m 1
Utilities High <5 cm $84.5m 1
Building & Construction Medium <5 cm $40.5m 2
Planning and Environment Very high 10-50 cm $6m 2
Agriculture Low 10-30 cm $84m 3
Emergency Services, Insurance, Ambulance 
Services Low 1-5m? $391.4m 3
Forestry Low 10-100cm $9.3m 3
Logisitics Low 10-50 cm $105.8m 3



Take-Aways

• Impact – Hitting the Sweet Spot
 Impact Grows as ATRF shifts, more sectors are affected, and devices and data become 

more accurate
• Should the DCDB be supplied in ATRF?

 Investment to address Market Lag? 
 Subject to Technical Feasibility, (C)OTS support and Sectoral Business Needs
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Next Step – Transition Planning

• Further Analysis Needed:
 Validate Business Needs – Impacted 

Sectors
 Vendor Engagement – (C)OTS availability
 Technical Feasibility – ATRF supply

• Two stage Implementation Roadmap;
1. Business Case: 

− Define & Evaluate Options
− Investment Needs
− (C)OTS Availability
− Technical Feasibility (Proof of Concept)
− National Collaboration Opportunities

2. Coordinated Implementation & 
Maintenance
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Questions to this Forum…

• Any comments or suggestions?
• Applicability of methodology & 

outcomes to
Other (Foundation) data themes?
Other jurisdictions?
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