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KEY DRIVERS

• Increasing urban complexity;

• Needs and opportunities in the context of future cities;

• 3D land and property info to support future planning 
and management of urban environment (e.g. 
leveraging BIM, PIM);

• Future users vs current users, including wider array of 
stakeholders;

• Making sense of smart data, smart utilities, 4D data.

SMART FUTURE CITIES SYMPOSIUM 2015

EMERGING NEEDS

• Smart Cities

• Digital Economy

• Vertical Living

• Consumer Expectations

• Process Improvement
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• 3D cadastre offers new engagement
opportunities and is fundamental for the 
future. 

• Future cadastre needs to take into account the 
expectations of all stakeholders.

• Future cadastre requires the consideration of 
how the needs of current users should be 
balanced against the needs of future users. 

MY KEY MASSAGES ARE

SMART FUTURE CITIES SYMPOSIUM 2015
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THE SMART CITY MOVEMENT

2-3 FEBRUARY 2015
Melbourne-Australia

Public 
safety

Energy

Social 
programs

A
rc

h
it

ec
ts

 a
n

d
 

co
n

st
ru

ct
io

n
s

Buildings

Water

Policy makers

Smart
Future 

City

2-3 FEBRUARY 2015
Melbourne-Australia



© The World Cadastre Summit, 2015 
Congress & Exibition | wcadastre.org

22.04.2015

© Abbas Rajabifard, WCS-CE, Istanbul, 
Turkey, 20-204 April 2015. 5

Industry
Business/market opportunities
Applications
Value added/advanced data providers
Business case for extension from 2-3D

Government
Policy/Strategy 
Legislation/regulations
Institutional coordination
Services/ standards
Basic data sets

Citizens
Consumers/mass market
Welfare/health/education
Direct/indirect data providers 
Demand providers

THE SMART CITIES CONCEPT
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(Enemark & Coleman 2015)

2-3 FEBRUARY 2015
Melbourne-Australia

INCREASING URBANISATION

2050
(9.3 billion)

70%
urban

30%
rural
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URBANISATION TREND WILL CONTINUE

COMPLEX STRUCTURES
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URBANISATION AND COMPLEX HIGH-RISES

What are the Challenges in managing ownership 
rights in high-rise buildings?

COMPLEX INTERDEPENDENCY
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LAND AND PROPERTY MANAGEMENT

CADASTRE

AUD$5.2 Trillion

(ICSM, 2014)

defines and locates land and property 
rights, restrictions and responsibilities

This facilitates the 
operation of 
property markets, 
which underpin 
national 
economies.

INCREASING VERTICAL DEVELOPMENT

How can the cadastre accurately and readily identify all
property rights, restrictions and responsibilities?
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‘SMART CITY’ CONCEPT

SMART 
CITY

Smart EconomySmart Economy

Smart GovernanceSmart Governance

Smart LivingSmart Living

Smart MobilitySmart Mobility

Smart PeopleSmart People

Smart EnvironmentSmart Environment

www.smart-cities.eu

SMART FUTURE CITIES SYMPOSIUM 2015
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‘SMART CITY’ CONCEPT

SMART 
CITY

Use ICT to develop intellectual capital and participatory 
practices in the governance of a city’s resources…

Urbanisation

Globalisation Sustainability
Economic 

competitivenessTechnology & Data

(Holland, 2008; Caragliu et al, 2011) 

TOWARDS THE FUTURE - KEY DRIVERS

URBANISATION

TECHNOLOGICAL 
TRENDS

SENSOR 
NETWORKS

CITIES

Cadastre & SDI – the backbone in efficient 
eGovernment.
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SMART FUTURE CITIES SYMPOSIUM 2015

“BUSINESS AS USUAL” vs
SUSTAINABLE URBAN DEVELOPMENT

(Lehmann 2013)

SMART FUTURE CITIES SYMPOSIUM 2015

UBIQUITOUS MOBILITY
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SMART FUTURE CITIES SYMPOSIUM 2015

(J. Hunter 2015)

SMART FUTURE CITIES SYMPOSIUM 2015

24

BIG DATA AND DATA MINING

Data mining is going to 
speed up mass 

exploitation of "big data"

Data mining is going to 
speed up mass 

exploitation of "big data"
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SMART FUTURE CITIES SYMPOSIUM 2015

VOLUNTEERED GEOGRAPHIC INFORMATION

http://discovery.ucl.ac.uk/1433169/2/GRDRR%20report%20final%20for%20web.pdf
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CADASTRE SHOULD BE USED IN ..

.. every day decision making across the 
jurisdiction.

SMART FUTURE CITIES SYMPOSIUM 2015

SPATIALLY ENABLED SOCIETY

- SUPPORTING SMART FUTURE CITIES

SES

SDI

Big 
Data

Cadastre
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Urban Connectedness
– engineering the nervous system of the city –

‘Plan Melbourne’ (to 2050)

• House, employ and move
more people around the 
metropolitan area, and 
beyond. 

• Build confidence, 
investment and 
employment

• Become a global city of 
opportunity and choice.

“MELBOURNE WILL BE A GLOBAL CITY OF 
OPPORTUNITY AND CHOICE.”
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Planning and spatially-enabled data

parks reserves cycling networks

heritage historical sites community spaces

“everything happens somewhere”

But most information 

is static 
or 

in 2D format

LIMITATIONS OF 2D INFORMATION

planning

development

management

community 
knowledge

architectural 
plans

engineering 
plans

site survey other 
documents

sketches subdivision
plans
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NEW TECHNOLOGICAL OPPORTUNITIES

BIM Digital data

3D trends

3D CADASTRE DATA MODEL (3DCDM)

Paper based Representation 
of Ownership Boundaries

Digital Representation of Ownership 
Boundaries and Physical objects, including BIM

Legislation Institution TechnologyData Model

Includes:
Legal objects
Physical objects

3D Cadastral Data Model

(3DCDM)

Legal objects
(eg. ownership boundary, 
easement ..)

Physical objects
(eg. Wall, floor...)
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DRIVERS FOR 3D

2D = Abstraction 3D = Representation
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(Lehmann 2013)

Building

3D LAND & PROPERTY INFORMATION

From an individual property 
and building level 
to a city level

(MUTOPIA 2013)

Precinct

City

This requires a spatially accurate map-base and
cadastre as a foundation.
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3D ‘VALUE ADD’

(LINS 2015)

LAND AND PROPERTY VALUE IN 3D
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Roadmap and Potential Strategies

Social
Core

Project Focus

Technical 
Core

3D Land
and 

Property

INSTITUTIONAL 
CHALLENGES 

• Regulatory
• Social
• Cultural 

TECHNICAL 
CHALLENGES 

• Data source
• Data model
• Data 

visualisation
• BIM
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Project Outcomes

STRATEGY 
DEVELOPMENT

• Cultural change
• Collaboration
• Adoption
• Implementation

TECHNICAL 
TOOLS

• Data model
• Web-based 

visualisation
platform

• Specifications

Social
Core

Technical 
Core

3D Land
and 

Property

4 prototypes
2 data models

26 publications 
10 new expert resources 

into the market 

Project Outcomes 
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45

3D Land and Property Prototype

Cadastral BIM Prototype

Legal InformationInterior Boundary exampleExterior Boundary exampleMiddle Boundary example
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Framework for Change: 2D to 3D

CULTIVATE 
LEGITIMACY

(3D as necessary)

SOCIETAL 
DEMANDS AND 
EXPECTATIONS

foster
legitimacy

focus
legitimacy

Align with macro-level societal demands and 
expectations to cultivate legitimacy around 3D-
enabled land administration as ‘appropriate’

First principle:

Focus broader 
legitimacy through 
strategic leadership. 
Develop strategies to 
operationalise 3D-
enabled land 
administration

STRATEGIC 
LEADERSHIP

Second principle:

Support cultural change: 
normalisaton and 
internalisation of new 3D-
enabled practices and 
processes (3D as industry 
norm)

SUPPORT 
CHANGE AND 

ACTION

Third principle:

Maintain short/longer-term 
relevance and 

appropriateness of 
strategies/actions

PERIODIC 
REVIEW

Fourth principle:

Urbanisation

Digital economy

3D tech/info

(Other drivers)

3D-ENABLED 
URBAN LAND 

ADMINISTRATION

(CONFORMITY)

INSTITUTIONAL 
PRESSURE

(Serene Ho 2014)

Future Cadastres

Community
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2034
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Integrated Knowledge Systems

The wealth of multi-dimensional information that 

will be generated in the future through urban 

planning and land development processes must be 

integrated with existing statutory land 

administration systems (eg land registry) to 

provide the broad, accurate and accessible

integrated knowledge base necessary to support 

multi-faceted decision making.

3D cadastres and smart future cities

THANK YOU

www.csdila.unimelb.edu.au


