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A process first conceived 20 years ago to apply 
survey accuracy to GIS cadastral databases.

Surveying workflows create a SURVEY DATA 
MODEL from survey title measurements to manage a 
survey accurate cadastral layer for Property Title and 
asset management.

A rigorous survey process with GIS outcomes 
constrained by the survey rules applied by 
surveyors for boundary definition.
(Eg, Title dimensions as parcel attributes)
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A new technology to increase accuracy and 
efficiencies in cadastral database management 

and outcomes 



SURVEY DATA MODEL (SDM) PROCESSES

1. DATA ENTRY
I. Manual data entry
II. Importing electronic survey data
III. Migrating existing cadastral database

2.PARCEL JOINING

3.ADJUSTMENT
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Record survey plans of varying accuracy and reliabi lity 
(usually relative to age) are currently used by 
surveyors to define the legal cadastre.

They identify legal and cadastral attributes (Parcel number, 
plan number, areas, dimensions, easement locations 
etc.) and they reflect the previous surveyor’s decision 
on the location of title boundaries on the ground. 

They also show extra survey information to support their 
decision and provide the registering authority with the 
evidence to guarantee that title. 
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The extra survey information in the database 
adjustment provides more data and redundancies 
for checking.

Allows the setting of survey rules for the model 
(maintaining road widths etc).

The accuracy of the model is directly related to the 
quality of the data entered. (ie 20-30mm in modern 
urban survey data)
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This method allows the 
incorporation of at least the last 10 
years of most surveyor’s 
electronic coordinate geometry 
database - a significant resource 
of quality data.  



MIGRATING EXISTING CADASTRAL DATABASE
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2. PARCEL JOINING

After data entry the parcels are 
selectively joined to the SDM to force 
the outcome of a continuous fabric 
without overlaps or gaps. 

With manual data entry, this process 
provides the greatest rigor in the 
checking of the data and entry and 
reports on the quality of the ‘fit’ of the 
new survey data into the existing 
model.
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If a quality Parcel Fabric exists, 
the parcel joining process 
becomes a tool for checking the 
integrity of new survey geometry 
being added.  



LPI  PLAN CHECKING PILOT

The Land and Property Information (LPI) of the NSW 
Lands Department is undertaking a pilot study using the 
SDM process as part of the EPlan (Electronic 
processing of digital plans) program.

One of the aims of the program is to develop a plan 
information management system incorporating 
automated electronic lodgement and examination of 
survey quality , registration and data capture for the 
cadastre that uses digital plan data lodged in a file 
modelled on the LandXML format.



NSW LAND AND PROPERTY INFORMATION (LPI) - EPlan PILO T

BUSINESS GOALS FOR LPI

• SURVEY GEOMETRY – Automation of reporting on the 
precision of the fit of the parcel geometry and the adjoining 
survey information into the existing model reduces manual 
mathematical plan checking times.

• STAFF RESOURCES – The process allows utilisation of 
less experienced plan checking staff, freeing up se nior 
staff.

• E BUSINESS – Review internal business processes & 
identify legislative changes needed for land title plan 
processing 

www.lands.nsw.gov.au/land_titles/eplan
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The current and historical survey measurement geometry 
in the model is adjusted using a least squares adjustment. 

The adjustment allows geodetic survey control marks  
to be nominated as ‘inactive’ so new coordinates for  
that point are computed by the model – provides 
independent verification when checked against the 
true coordinates. 

A detailed report is produced after every adjustment 
showing model displacements and comparisons between 
the adjusted model dimension and the original 
measurement dimension for every line. This provides an 
excellent troubleshooting tool for incorrect or poor data. 
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Using the existing plans and their own 
measurements, a surveyor then used their 
intuition & experience to make decisions on 
spatial location of a boundary. 

The  SDM process automates the intuitive 
survey rules followed in the creation of the 
cadastral fabric and making decisions on the 
spatial location of a boundaries.  



��(������)��F�4 ��)����� ���(���F��(���(������)��F�4 ��)����� ���(���F��(���(������)��F�4 ��)����� ���(���F��(���(������)��F�4 ��)����� ���(���F��(�
������)��*������)�������)��*������)�������)��*������)�������)��*������)�

The full process with manual data entry involves 
higher costs initially but significant long term 
benefits are achieved:
• A survey accurate cadastre & asset database
• Efficiency in data management
• Security in the quality of the data
• Tool for surveyors

Migration of other databases will begin the 
process but  upgrading of the database will 
generally not be as efficient or have same level of  
data integrity. 

OR – a combination of both 
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SOUTH AUSTRALIA – The complete State DCDB inversed into a Cadastral 
Fabric (820,000 parcels)

NORTHERN TERRITORY – Legislation enacted for survey definition of title 
by coordinates   

GLOUCESTER SHIRE COUNCIL 
- In 2004 a cadastral fabric replaces a spatially poor cadastral database over 
the complete LGA 
- In 2008 a pipeline project upgrades a 10 km corridor to survey accuracy

HUNTER WATER CORPORATION – Cadastral and asset management in 
urban areas

RICHMOND LINE UPGRADE – A cadastral fabric completed for a 10 km  
urban rail corridor

SYDNEY CBD METRO PROJECT – A deliverable of the initial survey tender 
for the $4Bill underground rail project will be a ‘cadastral fabric’
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GLOUCESTER SHIRE COUNCIL
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GLOUCESTER SHIRE COUNCIL

OUTCOMES

Discrepancies over 100 metres were found 
between the existing Digitised Cadastral 
DataBase and the new numerical cadastre 
created.

Council can now set the agenda about only 
accepting plans of a certain spatial standard to 
ensure an efficient transition to the GIS.

Plans of any development work (Subdivisions, 
Building or infrastructure) are required to be  
endorsed by Registered Surveyor.



GLOUCESTER SHIRE COUNCIL 
Pipeline upgrade

The original cadastral fabric was created in 2003.

In Dec 2008 the model was upgraded along the 
10km route for a proposed pipeline.

In several critical areas (rail and highway 
crossings) no survey plans existed thus the 
existing fabric showed no information.
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HUNTER WATER CORPORATION (HWC)

Provides water and sewer infrastructure to a population of  
500,000 over 5,000 sq km.

Starting with hand calculations 30 years ago, HWC have always 
recognised the efficiencies of a survey accurate database of 
assets and cadastre.  

Since 2000 the SDM process has been used to build and 
maintain an accurate database across the 210,000 properties 
serviced in 5 Local Government Areas in the Hunter Valley of 
NSW.



HUNTER WATER CORPORATION

OUTCOMES

OPERATIONS EFFICIENCIES
A survey accurate database minimises the area of 
uncertainty in locating assets for emergencies and 
maintenance.

DATABASE MANAGEMENT EFFICIENCIES
The cadastral database is kept completely up to date 
by one person and the whole of the Corporation’s 
database is updated weekly.



NSW TRANSPORT INFRASTRUCTURE DEVELOPMENT CORPORATION

RICHMOND RAIL PROJECT

Upgrade of 10km of an existing single line that 
serviced areas identified as a major growth centre 
for Sydney’s future.

Undertaken by the NSW Government authority – the 
Transport Infrastructure Development Corporation 
(TIDC). 

For the planning and design stage, the project needed 
a survey accurate cadastral model of the route.

It was also preferred for political reasons that th is 
was done initially with a minimum of survey field 
work. 



RICHMOND RAIL PROJECT

The desktop model was created.

2 days GPS field work was undertaken to provide: 
• extra survey control in areas of poor survey definition.
• Ground-truthing of the model

The model was taken into the field with GPS and the 
desktop model coordinates allowed the surveyors to 
navigate accurately (0.05 – 0.5 meters) to marks on the 
ground or where buried marks were located. 

In many cases the model quickly allowed recognition  
that survey marks had been destroyed by cables or 
other works.



TIDC SURVEY DATA MODEL
JOB STATISTICS

10 kms

4000 Parcels

92Existing coordinated Geodetic Control Points 
connected  to the cadastre 

ADJUSTMENT  OVERVIEW

16 Control Points held fixed 

76 Control Points ‘inactive’

REPORT ON  INACTIVE CONTROL PT PRECISION
Accuracy Range       No. of Inactive Control Pts %
0   - 50mm 25 33
50 – 150mm 26 34
150 - 250mm     15 20
>250mm 10 13



RICHMOND RAIL PROJECT

OUTCOMES

The spatial accuracy of the final TIDC model is in the 
order of 30mm – 100mm in urban areas and 100mm-
200mm in rural or areas of older survey plans

The project would have required 4 - 6 weeks field 
survey to create the cadastral model. 

The project now has a survey accurate cadastral 
database with property attributes to underpin the 
project GIS database for ongoing design, 
construction & asset management.



SYDNEY CBD METRO PROJECT
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SYDNEY CBD METRO PROJECT



SYDNEY CBD METRO PROJECT
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The benefits of a the SURVEY DATA MODEL PROCESS
• spatially accurate GIS database:
• operational efficiencies
• no problems caused by a cadastral layer of unknown spatial quality.
• Support your capital programmes

• Drainage, road maintenance
• Asset programme – water , sewer, power, community as sets etc

• Support planning process
• reduction in GIS data maintenance
• improved metadata on accuracies
• foundation for geodatabase functionalities – feature  dataset adjustment to new 

cadastre location 

Currently there is no appreciation of the real econ omies of the issues and no true 
accounting of the real cost of inefficiencies or pr oblems. 

People who have had to deal with spatially poor GIS databases in the past are the only 
ones who truly recognise  the value.

Spatially accurate data is EFFICIENTLY migrated int ernally & externally and risk 
management issues and potential liabilities are red uced.



OUTCOMES for GIS DATABASE 
MANAGEMENT

� SURVEY ACCURATE CADASTRAL DATABASE 

� ASSET DATA MANAGEMENT EFFICIENCIES

� OPERATIONAL EFFICIENCIES 

� MANAGEMENT & BUSINESS EFFIENCIES
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The SDM process provides surveyors with a new level  of 
survey data management. 

Surveyors now build an SDM for all jobs (large and small) so 
problems in survey plans can be found prior to fiel d work 
and field work can be planned more efficiently.

The SDM is also used in the field allowing the surv eyor to 
accurately search for cadastral survey marks. When a mark 
is found, new coordinates are fixed for the mark an d the 
model is readjusted. The increase in the precision of the 
model allows other marks to be found more easily.
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Currently there is no appreciation of the real econ omies of the 
issues of a spatially inaccurate database and no tr ue 
accounting of the real cost of:
• inefficiencies of data management
• operational inefficiences
• direct problems

� plans used for other purposes 
� construction in wrong location ?
� severing optic fibre cables ??????????????

People who have had to deal with spatially poor GIS databases are 
the only ones who truly recognise  the value.

Spatially accurate data is about:
• EFFICIENCY
• RISK MANAGEMENT & REDUCTION IN LIABILITY
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‘Cadastre is the core of SDI’
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‘Accuracy is a future issue technology must address  
and only RIGOROUS TOOLS ENSURE FIDELITY’
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‘Redundancy is a key factor in automation’
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