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Empowering Sustainability and 
Resilience

a new Era empowered by 

Digital Twin 



A Changing World … Global challenges, and facing 
the existential threat of changing climate…



➢Disaster events are increasing in frequency and severity

➢Often as a direct result of man-made activities such as: 

• unplanned urbanization and land-use

• climate change

• population growth 

• over-exploitation of natural resources

Disasters – a worldwide problem 



• 55% of the world’s population live in cities, 
50% are connected to the internet (half are 
not)  – most of us are now urban and 
digital  

• 85% of global GPD comes from world 
cities 

• SDGs are a ‘blueprint to achieve a better 
and more sustainable future for all’  

• Citizen participation in city planning and 
equitable digital access is inherently linked to 
the sustainability of the planet 

Urban Populations are under stress from climate change, 
population growth, natural and human disasters…

Image source City of Melbourne 



csdila.unimelb.edu.au

- Context: Challenges for cities, urban and rural populations 

-Digitalisation and Modernisation of Land, Environment, 
and Assets

- Opportunities: Digital Twins, Sustainability, Resiliance

Emerging digital engineering, spatial information and services enable us to 
gain insights from data resulting in cost, efficiency, and decision-making benefits.



A Role for Digital Technologies 
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UNHABITAT World Cities Report 2022 acknowledges:

• Governments and industry increasingly use cloud 
computing, big data and data analytics while 
consumer-oriented businesses e-commerce

• After decarbonization the 2nd key technological 
development relates to advances in the digital world

• Smart technologies can facilitate big data
collection, ‘widespread deployment of sensors and 
devices, large-scale data analytics and machine 
learning’  

• Connected and digital technologies find expression 
in the ‘smart city’ a key driver of  ‘urban policy and 
increasingly, everyday reality’.
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Our Perspective on Capabilities
'Beyond 2D/3D Visualisation’

Improving business workflow and data processes to support:
• Multi source spatial data collection and integration 

• Spatial data analytics (modeling, forecasting, simulation)

• Disaster management and resilience

• Urban environment simulation

• Real-time and open data integration

• Scenario-based planning

• Crowd modeling and panic management 

• Measuring and monitoring UN SDGs' goals and indicators



Key Capabilities

Multi-source Data 
Integration

Disaster Modelling & 
Simulation

Advanced Geospatial 
Analytics

Augmented and Virtual 
Reality Capabilities



• Enhanced decision-making through scenario 
planning

• Advanced optimisation and simulation

• Real-time data collection, integration and 
analysis

• Modelling and visualisation capabilities

• Crowd sourcing component

Intelligent Disaster Decision Support System (IDDSS)

flood simulation & damage assessmentbushfire impact analysis & resources allocation regional evacuation planning 



Road Network Impact Analysis  

CAPABILITIES
• Transport planning
• Intelligent transportation systems
• Travel demand forecasting
• Large scale optimisation

IMPACT
• Identification of vulnerable roads in a 

disaster event
• Integration of Melbourne’s transport 

model into IDDSS
• Development of decision kits in 

disaster management operations



Australia Bushfire Live DatahubAustralia Bushfire Live Datahub

Near Real-time Himarwari-8 Aerial Mosaic and Infrared (Zehr) Mosaic
Digital Earth Australia Hotspots and Burnt Area (Geoscience Australia), last 72 hrs

FRIMS (Fire Information for Resource Management System, NASA), near real-time MODIS 

(Moderate Resolution Imaging Spectroradiometer, 1km) and VIIRS (Visible Infrared 

Imaging Radiometer Suite, 375 m) active fire data.Live alert feeds from EMV (Emergency Management Victoria) & RFS (Rural Fire 

Service, NSW), updated every 2 minutes.
Real-time Air Quality Index over 260 stations for Australia and New Zealand, 

updated every 10 minutes..



Leveraging Land and 
Geospatial Systems 
for Improved 
Disaster Resilience



Data

Communication

Models

Interoperability at the data level in an 

unrestricted manner; seamless integration and 

free flow of data and information(land & 

geospatial) exchange for DRM.

Disaster Management Main Aspects



Application of 3D Cadastre
Styling Clipping View & Slide View

Exploded View & Rotation ViewQuery & Search

BIM Data Application for 
Asset Management,
3D Query, Search, 
Visualisation (above and 
underground),and
compliance Assessment,



Urban Ecological Adaptation – Water Sensitive Urban Design

○ A collaboration between transport 
planners, landscape designers, 
geospatial scientists, and urban 
planners
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Digital Twin Flood
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Challenges and Future 
Research

Data
• Automating the workflow of IFC to 3DTile 

conversion to create a Fit-for-Purpose LoD;

• Creating an ontological approach for 
standardisation and harmonisation of different 
2D/3D data formats;

Technology
• Developing a Digital Thread capability through a 

two-way communications with external models, 
simulators, applications, libraries via web APIs and 
CLI (Command Line Interface), complying with 
open data exchange standards and protocols.

https://www.sciencedirect.com/science/article/pii/S0198971518300632

https://www.sciencedirect.com/science/article/pii/S0198971518300632


Challenges and Future 
Research (Con.)

Governance

• The value proposition of Digital Twin is not fully 
understood by different stakeholders;

• Defining the security and privacy principles

Capacity building, Advocacy, and Awareness

• The Digital Twin lifecycle should be defined and 
agreed upon by all stakeholders (learning from 
other standards; e.g. OGC);

• Upskilling and refreshing the professional 
community with potential use cases 

https://www.gminsights.com/industry-analysis/digital-twin-market

https://www.gminsights.com/industry-analysis/digital-twin-market
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THE FUTURE IS BRIGHTER

Thank You
We welcome new 
partnerships and 
collaborations.


