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How can we transform Darwin into a __________ city?

• Understand current 
conditions
Remotely sensed data, 
surveys, social network, 
public data.

Insight

•Implement urban 
interventions to improve 
conditions.

Low-energy buildings, 
green corridors, improved 
public transportation

Transformation
• Estimating impacts of 

urban interventions
Urban design, Mobility, 
Tourism, Built and 
natural environment.

Prediction

• Enable discussion and 
analysis of alternative 
urban interventions for 
building consensus with 
multiple stakeholders.

Consensus
• Incentivising change

Monitoring, Reporting, 
Adapting.

Governance

Source: Adapted from MIT media lab

green
cool
vibrant
prosperous
...



Our definition of a digital city twin.

A virtual representation of the built, natural and 
socioeconomic environment of a city.

Science and data driven models of the processes, interactions, 
and dynamics of different components of a city. 

Interactive solutions, tools and models to gain insights into the 
potential benefits, costs and opportunities of targeted 
interventions.

A responsive and adaptable platform for complex analysis at 
different spatial and temporal scales.

Accessible to non-technical users. 



A virtual urban environment: Land use mapping



A virtual urban environment: Heat Vulnerability



Urban monitor data (20 cm resolution-- 2011, 2016, 2021)

Vegetation heightTree Cover



Buildings

A virtual urban environment: Buildings



Science and data driven models: Embodied materials 

• Tonnes of materials in buildings and their 
environmental footprint (emissions, water, energy).

• Project material demand and environmental footprint 
for replacing ageing buildings and constructing new 
ones for a growing population.

• The construction industry accounts for 44% of all 
waste in Australia. 

• Significant potential for recycling 

• Transformation needed not only in building operation 
but in building construction technologies.



Tree canopy cover (TCC):
2011: 191 ha
2016: 206 ha

Net gain: 15 ha (8% of 2011 TCC)

TCC per capita:
2011 -> 26.21 m2

2016 -> 26.18 m2

Science and data driven urban models. 



206 ha of TCC  in 2016
Valuation
(thousand $ per year)

Pollution removal 25 
Carbon storage 1,157 
Avoided stormwater runoff 88 
Annual flows of ecosystem services 1,270 

Building energy savings In progress (3x Canberra’s annual flows)
Land rate premium In progress(4x Canberra’s annual flows)
Avoided heat morbidity In progress (<1% Canberra’s annual flows)



Science and data driven models of urban processes. 







Supporting city level decisions.
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What is a digital twin?

Source: Nathan Miller @archinate (Nitter)

https://nitter.net/archinate
https://nitter.net/i/status/1440029507096911874


Science and data driven models of urban processes. 
Long range 3D laser data (Shaun Levick and Jodie Hayward)
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Science and data driven models of urban processes. 



Science and data driven models of urban processes. 

• Surveying of Darwin residents about how, when and why they 

use and value urban green spaces, 

• Investigating spatial trends of heat and air quality across 

Darwin using a network of environmental sensors.

• Long range 3D laser data for high resolution analysis of tree 

growth.

https://research.csiro.au/darwinlivinglab/survey-of-nature-experiences-in-darwin/


TCC in 2016 206     hectares

Biophysical flows

Valuation
(thousand $ 
per year)

Pollution removal 11 metric tonnes /year 25 
Carbon storage 50,625 metric tonnes /year 1,157 
Carbon sequestration 828 metric tonnes /year 19
Avoided stormwater runoff 39 thousand cubic meters/year 88 
Annual flows of ecosystem services 1,289 

Building energy savings In progress (3x Canberra’s annual flows)
Land rate premium In progress(4x Canberra’s annual flows)
Avoided heat morbidity In progress (<1% Canberra’s annual flows)



Australia’s National Science Agency

In Darwin we are co-developing urban sustainability 
science solutions that are scalable, flexible, cost-
effective with potential to be a global benchmark.

UrbanMonitor
NSW Spatial digital twin


