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disasters and fostering climate-smart development. 



✓ Population growth and rising complexity

✓ Climate change and environmental sustainability

✓ Digital economy and smart, inclusive societies

✓ Global trade, emerging markets, and resilient supply chains

✓ Future cities: adaptive, regenerative, and sustainable

✓ Digital infrastructure with open ecosystems, IoT, and sensors

✓ Ageing assets and the need for integrated digital upgrades

✓ Connected, automated, and shared services

✓ Growth in open data, 3D models, AR/VR, digital twins, and 

urban analytics

✓ AI and Large Language Models are changing everything!

Global  Chal lenges

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



✓ Land Information and Geospatial data are critical 

infrastructure.

✓ National resilience depends on land and geospatial trust.

✓ We face a choice:

✓ Collaborate now to elevate land and geospatial 
intelligence.

✓ Or allow poor-quality data to undermine national 

systems, resilience and disaster preparedness.

✓ The time to act is now.

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. 

Our Shared  Future

Broad Application Domains 



Why Res i l ience?

• Resilience is about improving the ability of systems to proactively and positively 

manage change. It underlines preventive (sustainable pathways), anticipative

(understand), absorptive (withstand), adaptive (adjust), and transformative

(fundamental shift) capacities in planning (Davoudi, 2018; Manyena et al., 2019; Meerow et al., 2016; 

UNDRR, 2017).

• Resilience underscores the importance of systems thinking and the role of 

governance, people, and technology in making solutions place-based, 

inclusive, and future oriented (Hölscher et al., 2019; IPCC, 2022; Rajabifard et al., 2021; UN, 2015; UNISDR, 2017).

• Resilience has the ability to engage multiple actors based on multi-level 

collaboration (top-down and bottom-up) and provide a common ground for 

planning and practices (Asadzadeh et al,., 2022; Bene, 2017; Cutter, 2016).

Uddin et al., 2019

Moghadas, M., Fekete, A., Rajabifard, A., & Kötter, T. (2023). The wisdom of crowds for community disaster resilience: A near -real-time analysis of social media data and an 

online survey on the July 2021 flood in Germany, Geoinformation. 

Resilience includes Sharing Benefits.



G lo ba l  C ha l l eng es & Land  Ad m in i st ra t i on  

Climate Change

Land Tenure Insecurity

Urbanization Land Degradation

Land Use Conflicts
Gender Inequality



The Impor tance of  Land 

● Land and geospatial information are key to ensuring that 

land records are comprehensive and secure - informing 

the what , who, where , and how much. 

● Without this information , it is almost impossible for 

countries to develop proper planning and disaster 

response or preparedness plans. 

When disasters displace 

people, land records and 

geospatial data are key 

to protecting their 

property rights and 

building resilience

26 M
People displaced by 

disasters in 2023



Access to Land for Efficient Planning, Climate Action, and Infrastructure is critical.

Aim
In support of National Vision and Development Plan, 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 Inte l l igence  …

This is a call to move from fragmented efforts to coordinated systems —
with policy, talent, and trust as the foundation for disaster-ready, 

spatially enabled futures.

Access to land facilitate tenure, land use, land valuation, and zoning information for planning, 

monitoring, and implementing responses before, during, and after any incident, e.g., disasters. 

Today 2025, the number of connected devices worldwide is over 75 
billion, up from ~15.7 billion in 2015.

✓ Land/geospatial Information is not just critical — it is Transformative.



Complementar y Domains  

If we consider the innovations required to advance the capture, visualization, discovery and use of land and 
geospatial data, for Disaster Ready and Spatially Enabled Communities– the geospatial industry need to 
grow our collaborations with complementary domains.

Natural Language Processing

For spatial search and query

Crowd Sourced Data

Processes and metadata

Policy for new authoritative 

data

i.e. Open Utility data to support 

renewables planning

High-fidelity

3D models 

Harmonised multi-source data

Urban and rural

Above and below ground

People to place relationships –future 

cadastre

Capturing and harmonising: all types of land 

use and tenure, 4D heritage data and place 

value from shady streets to building air-

quality

Intelligent Modelling

AI models to assess impacts 

of environmental, economic 

and societal challenge 

scenarios. 

Data and Analytics 

marketplaces

Open and commercial

ESG & Natural Capital 

Accounting

Ecosystem and biodiversity data 

for ESG and natural capital 

accounting  

Virtual and Augmented Reality 

Mobile accessible, Reliable 

alignment of 3D models indoor 

and outdoor  

Machine Actionable Data 

Processes and metadata

Computer Science/AI Data Science Marketing Technology

ESGGovernment

Real Estate

PeopleEcology Architecture

Individualised 

knowledge and insights

User specific outputs from 

queries

Energy



Improving Resilience and Resilience 
Impact of National Land and 

Geospatial Systems
2023

In Par tnersh ip  wi th  The  World Bank 



World Bank Project :

Almost 1 in 2 Climate Actions will 
require accessing Land with actions 
related mainly to: Forestry, Infrastructure 
(Energy, Transport,..), Environment, and 
Agriculture.

Currently, 3% of GDPs on Infrastructures. 
But for Climate Action requires 8% 
investment on infrastructures.

WB has agreed to double its 
investments in access to land.

“Global Guide for Access to Land for Climate Action and Infrastructure”



Climate Change–Paris Agreement

• The Paris Agreement is a historical 

document that legally binds the whole 

World to participate in  cl imate change fight

• The Agreement urges speeding up clean 

tech development and international 

technology transfer

• Countries have submitted their  National ly 

Determined Contributions (NDCs),  which 

contain  targets,  policies,  and measures for 

reducing national emissions and adapting 

to cl imate change impacts .

Addressing Climate Actions requires 1.2 bh
of new land…



SDGs
Smart 

Infrastructures

3D 

Land & Property

DigitalTwin 
BIM/nD

Resilient

Interconnected  FUTURE For ALL

Location

SES

Sustainable Development 
requires an integrated 
approach that takes into 
consideration environmental 
concerns along with economic 
development.  

Land
Matters

in SDGs



Identifying 
Challenges

Collect Spatial Data

Understanding Socio-
Economic and 

Environmental Diversities

Visualise the Data

Monitoring 
Progress

Spatial Analysis

Develop

Action Plan

Take Action

Implementation

Interrelationships 
Mapping

Process-Based Approach to Achieve SDGs

SDGs



SDGS

SDGs Inter-Re lat ionships  



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

Support ing Resi l i ence -
From Rea l Wor ld  to Digi tal  Wor ld

Maximizing Return on Our Investments

Roadmap.avi


Resilient and Intelligent 
Infrastructure Systems (RIIS)

ARC Re sea rch Hub - R I IS  



UBIQUITOUS SENSING, 
INTELLIGENT AND 

ADAPTIVE SYSTEMS

DATA COLLECTION, 
SECURITY, AND 
INTEGRATION

MODELLING, 
SIMULATIONS AND 

PROGNOSTICS

INFRASTRUCTURE HEALTH 
MONITORING AND 

PREDICTIVE MAINTENANCE

SPATIAL DATA 
INFRASTRUCTURES, 
DIGITAL TWIN AND 

DECISION SUPPORT

TOWARDS PRODUCTIVE, CONNECTED, SUSTAINABLE AND SMART INFRASTRUCTURE

ARC Re sea rch Hub - R I IS  



R I IS-T he Unive rs i ty  of M elbo urn e N ode

• Analysed and processed IoT data for Townsville

• Integrated flood data in Digital Twin

• Multi-step ahead predictive flood model

• New sensor deployment

• Published an article in the high impact IEEE journal 

for building infrastructure.

Infrastructure protection utilising
real time monitoring and predictive 
models during flash flooding events

Integrating Spatial Digital Twin with 
Automation System in Smart 
Infrastructure Asset Management

Data Integration with Spatial 
Digital Twin for No Spill Network

Structural Health Monitoring of 
Bridges: A Digital Twin Demonstrator

.  

0 5

0 4 • 3D Graph Database for Water Infrastructure

• 3D City Water Utility Network Model

• 3D BIM model for Water Treatment Plant

• Article Published and others in progress

• Sensor Deployment & Testing

• Digital Twin for Bridge Health Monitoring

• 2 Research Article and 1 Conference paper in Progress

• Advanced AI for 3D Infrastructure point clouds

• Successful engagement with the industry partner 

• Runner-up in the RIIS Presentation in Sydney (Nov 2024)

• Submission of a paper to IEEE’s International Geoscience 

and Remote Sensing Symposium

Advanced point cloud segmentation for 
real-time infrastructure modelling, 
management, and resilience.

• AI-based 3D Asset Detection

• High Resolution Depth Estimation

• 3D Object Detection using GenAI (Vision Language Models)

• 3D Asset Localisation using GenAI (MLLMs)

• Conveyor Health Prediction

• 2 Articles published and 2 others in progress

0 1

03

02

Innovative 
Tools & 

Prototypes

High Quality 
Publications

Industry 
Collaborators

PhD 
Students 

Industry 
Placements



A WORLD CLASS 
RESEARCH
CENTRE
EMPOWERING SOCIETY WITH 
LAND AND LOCATION 
INTELLIGENCE

WHO WE ARE ?

Centre for Spatial Data 
Infrastructures and 
Land Administration
Established in 2001



Key  Capabi l i t ies  



THE FUTURE IS BRIGHTER

Thank You
We welcome new partnerships and 

collaborations

Prof Abbas Rajabifard

abbas.r@unimelb.edu.au

eng.unimelb.edu.au/csdila
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