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Å Population Growth & Increasing Complexity;

Å Land Administration System Modernization agenda; 

Å Emerging Markets, Global Trade, Safety and Supply Chain;

Å Ageing Infrastructures;

Å Environmental Sustainability, Climate Change;

Å Increasing Disasters-a Worldwide Problem;

Å Digital Economy and Smart Societies ;

Å The Role of location information in Industry 4.0, 5.0 , and Technological Trends;

Å Connected , automated  and shared services;

Å Future planning (Digital Twin -  leveraging 3D-Cadastre and BIM);

Å Needs and opportunities in the context of Sustainable  Future for All -SDGs;

Å IoT, GeoAI, AR, LLM, making sense of smart data, smart utilities, 3D, 4D,..nD 
data é

Key Drivers

..climate change, digital disruption, economic downturn and 
burgeoning populations are all Sustainability-related Challenges that 
we are positioned to make foundational and creative contributions 

towards. 

Access to Land for Climate Action



Global Challenges & Land Administration 

Climate Change

Land Tenure Insecurity

Urbanization Land Degradation

Land Use Conflicts
Gender Inequality



ṉ Land Information and Geospatial data are critical 

infrastructure.

ṉ National resilience depends on land and geospatial trust .

ṉ We face a choice:

ṉ Collaborate now to elevate land intelligence.

ṉ Or allow poor-quality data to undermine national 

systems, resilience and disaster preparedness.

ṉ The time to act is now.

Our Shared Future

Making the strategic case for treating:

 Land Information and Geospatial Data as critical National Infrastructure, essential to building Resilient, 

Sustainable, and Inclusive Communities in the face of climate risks, technological disruption, and 

economic uncertainty . 



Key Drivers for Digital Strategy 

Å Strategic

Å Political

Å Technical 

Å Adaptable

Å Standard 

operating 

procedures 

Å What data do 

you need

Å What data is 

available?

Å Proof of value

Å Proof of 

concept

Å People first

Å Training

Å Skills 
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Access to Land for Efficient Planning, Climate Action and Infrastructure is 

critical.

Aim
In support of National Vision and Mission, the Land Intelligence will aim to support and ensure 

organisations have access to trusted, accurate, usable and fit-for-purpose land data and geospatial 
information so they can sustainably manage human-kind relationship to land and climate resilience in 
the face of existing and emerging environmental, economic and societal challenges. 

The Land Intelligence will drive the advances in governance, policy, capacity building, innovation, 

and end-to-end land administration  modernisation and geospatial processes to achieve improved 

climate resilience and sustainable land management across scales in line with UN-IGIF and SDGs.

Land Intelligenceé



SDGs
Ports

Smart
Infrastructure 

Cities

3D 

Digital Twin 
BIM/nD

Resilient

Location 

SES

Interconnected Future for All

Land

Matters

In SDGs
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ÅCities are our safety valves, the engine rooms of our 
economies;

ÅAdvances in ICT are driving significant social 
changes;

ÅEnhancing the way people interact, move around 
and connect in cities requires leadership, and new 
skills; 

ÅTechnology can help address the impacts of climate 
change, and fosterurban resilience,sustainability, 
and delivery of data infrastructures; 

ÅICT, data analytics and digitalization can advance 
sustainable urban development.  

Cities are Complex and Dynamic 



Land Administration Systems are the basis for recording the 
complex range of Rights, Restrictions, and Responsibilities 
(RRRs) related to People, Policies, and Places.

Land Administration Systems

ÅLand Use

ÅLand Tenure

ÅLand Valuation

ÅLand Development

Policy

People

Place

RRRs



ṉ Handled properly, land and geospatial data can:

ṉ Unlock coverage for uninsurable homes via improved flood risk data.

ṉ Enable site selection and design for climate-smart, circular construction.

ṉ Build smarter, adaptive cities and infrastructure.

ṉ Catalyze industries in AI, sensing, data fusion, and analytics.

Land Information is not just critical Ү it is Transformative .

https://millennium-project.org/challenges-overview/

The Opportunity: 
Land and Geospatial Data 
as a Transformative Asset



Understanding Barriers
ṉ One reason for the limitations in addressing the interdisciplinary challenge of sustainability is 

the lack of an ecosystem of open, harmonised and interoperable information models and 
datasets across land, built environment and natural environments . 

ṉ Yg"fqpҲv"pggf"vq"lwuv"dwknf"vjg"vgejpqnqi{"cp{oqtg"ҭ much of it is already here. 

ṉ We need to develop capacity and apply our knowledge to enable trust, fairness, quality, and 
market growth in geospatial innovations



Complexity
ṉ YgҲxg"eqog"c"nqpi"yc{<

ṉ Cloud accessible, open distributed systems are readily available

ṉ Standards are facilitating integration and interoperable solutions in many 
domains

ṉ Coupled with Machine Learning (ML) and AI provide there is real potential to 
address some of the grand sustainability challenged

ṉ But now, lack of:

ṉ Regulation - mandating sustainable outcomes

ṉ Skills ҭ to work with diverse stakeholders to implement trusted complex 
solutions

ṉ Quality Assurance  - geospatial expertise ensuring AI and GEOAI produce quality 
spatial outputs 

ṉ Trust & Social License ҭ starting  with communities to ensure technology 
enables rather that alienates

ṉ Means we still have a complex challenge.

Paper/current 
digital

Digital Twin

2D
3D+

Siloed Integrated

Accessible

Ad-hoc Standardised

Isolated

Unknown 
provenance Trusted



Integration of AI/ML in location/geospatial analysis (GeoAI)

Emerging Trends in land and 
Geospatial Innovation

Next Generation Land & Geospatial Intelligence

FiSolutions Through Collaboration and Leadership



Land and Geospatial capability powers Australia... and has 

the potential to add a further $689B in economic impact!

ÁCritical to the economy - cuts across government, industry, society

ÁEnables strategic policy ς climate, housing, services, security

ÁPowers industry ς mining, construction, finance, agri, transport

ÁPresently adds $38.6B to the Australian economy

Á²ƛƭƭ ŀŘŘ ŀ ŦǳǊǘƘŜǊ Ϸсуф. ƛƴ ŜŎƻƴƻƳƛŎ ƻǳǘǇǳǘ ƛŦ ŀ ΨŦŀǾƻǊŀōƭŜ ƻǇŜǊŀǘƛƴƎ 

ŜƴǾƛǊƻƴƳŜƴǘΩ ƛǎ ŎǊŜŀǘŜŘΧ

Government fully utilizing its 
sovereign Geospatial via Geospatial 

asset will help fuel productivity

Geospatial Council of Australia/ACIL ALLEN 2024 modelling over next 10 years

$689B 

Geoscape, Australia (2025)



Digital Land 
Administration 
Systems



Land Administration Maturity Levels

Level 1 ς 2D Digital Land Administration

Level 2 ς 3D Parcel Fabric

Level 3 ς 3D Digital Land Administration

Level 4 ς Digital Twin & Land Administration



ÅFundamental datasets 
superimposed over the 
map base

ÅDatasets specifications

ÅDigital plan lodgement platform

ÅAutomatic adjustment specifications

ÅAutomatic data integration 
specifications

ÅCadastral systems interactions

ÅRequired map base 
accuracy in metro & 
rural areas

ÅAdjustment technique

ÅAdjustment software 
application

ÅCurrent format of cadastral plans 
lodged with Government

ÅMap base status & accuracy

ÅDigital cadastral plan protocol

ÅStrategic plan for Digital Cadastre 
Modernisation

ÅSmart cadastre services

Capture & 
Back 

capture

Validation 
& 

Adjustment

IntegrationAutomation

Digital Cadastre Modernization Framework



3D Land Administration-Research & Development 

Data 

Models

New 

Surveying 

Methods

Institutions

3D Land 

Administration

Data 

Validation 

& Integrity

Data Query

 & Analytics



2D Cadastre

$1
/3

Return
Ratio

2D Spatially 
Accurate Parcel 
Fabric

3D Parcel 
Fabric

Digital World/ Digital Twin

Digital Economy

3D Digital 
Cadastre

Real World

From Real World to Digital World
Maximizing Return on Our Investments

Roadmap.avi


From BIM to 
3D Cadastre

From 2D to 3D 
Floor Plan



From 2D to 3D Floor Plan

DWG Data 
Preparation

Attributes 
Enrichment

Whole Building 
Floor Plan 

Aggregation

Register data in 
DT for 

Visualisation & 
Query

Å Line to Polygon
Å Geometry clean up
Å Geo-reference

Å Floor number
Å Floor-to-ground height
Å Floor-to-ceiling height

Å Merge floor plan layers
Å Export and publish results 

via WFS

Å Upload data into DT
Å Create styles
Å Query floor plan features
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BIM: Enabler for 3D Land Administration



3D MapBase and DT for Smart Urban Land and Property 
System

Integrate 3D Model into Map Base

Subdivision Plan 3D Digital Subdivision Model Validate Model

3D Spatial Operations on MapBase

Euler-Poincaré Formula 

( ) ( )GSFLFEV -=--+- 2

MapBase to Digital Twin



3D Cadastre and Urban Underground Modelling and 
Visualization



BIM-based Data Model for 3D Land Administration



New 3D Data Model for Underground Land Information

We are developing a new 3D data modelling approach to managing 

subterranean ownership RRRs by referencing  these RRRs to the 

physical reality of the underground  environment 



3D Land Administration and BIM in Infrastructure Projects

Major (Linear) Infrastructure Projects 



Land Administration 
and  GeoAI



Enabling machines  to mimic cognition  aspects  of human -intelligence  
(i .e., Vision  and  Language)  to understand  land and property  data and 
generate  appropriate  responses!

AI for Land Administration



AI for Land Administration Challenges

ÅLand ownership includes formal and informal 
rights and overlapping ownership. AI helps clarify 
and reconcile these using NLP.

Complexity of 
Land Rights

ÅDisputes over land boundaries are common, 
especially where records are outdated. AI tools 
such as pattern recognition and anomaly detection 
can identify suspicious land transactions early.

Land Ownership 
Disputes and 

Fraud 

ÅMany ownership records are scanned, handwritten, 
or inconsistent. AI can extract, digitise, and 
standardise this data automatically.

Unstructured 
and Incomplete 
Land Records 



Automation of Processes Insightful Data Analysis
Decision Support and 

Recommendation

2D

Paper

3D 

Digital

Me

AISure. See the blue spaces.

I want to see legal spaces owned by Hamid .

Identifying patterns, relations, 
trends. and influential factorsDigital Models

Dispute Resolution

Making Predictions

Information Inquiry

Validation & Error Detection

AI Opportunities for Land Administration Systems

Land Use Classification

Urban Growth

Undefined ownership space 


