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Big Data for Smart Society (GATE) Institute

From 2019, Develop Big Data and Al applied
research, innovation and education in
collaboration with government, industry and

entrepreneurs
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Urban Digital Twin in Action
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Urban Digital Twin Technological Architecture

Advanced Visualisations & User Interaction

Imagine the
Surface Physical World

Plots/Isosurfaces

Attributes display Object handling & Streamlines &

pathlines
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Digital Twin Use Cases

Spatial-
temporal air
quality
analysis

Solar
potential
analysis

Urban
planning and

Wind and air

Urban Heat Jamt— MObllltyand pollution

simulation
Islands walkability (il SIS
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Energy Consumption @ 3D City Model

3D City Model

09/28/2025 02:83 PM
Keaa more
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Air Quality Legend (PM10)
Good: PM10 < 25pg/m?
@ Moderate: 25 < PM10 < 50pg/m®
@ Poor: 50 < PM10 < 75pg/m?
Very Poor: 75 < PM10 < 100pg/m*
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Urban Digital Twin and Data Spaces

Energy (Upper Bound)

= 1050 kWh/m? year
= 900 kWh/m? year
2 750 kWh/m? year
= 600 kWh/m? year
2 450 kWh/m? year
8 =300 kWh/m? year
8 = 150 kWh/m? year
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Urban Heat Island @ 3D City Model

3D City Model

09/28/2025 902:03 PM

Urban Heat Island 22.0.2018
21:00 pm: Represents the urban
heat island effect at 9 pm, with

detailed visualization of heat

distribution. Read more
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Streets Solar Radiation @ 3D City Model
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Walkability @ 3D City Model

3D City Model

09/28/2025 ©2:03 PM

Walkability: Shows pedestrian
accessibility and walkability

levels across the urban

environment. Read more
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Air Quality @ 3D City Model

3D Clty Model : : Air Quality Sensor AT9 -
2 NO2: 50.4
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The ‘Talking’ City
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Urban Digital Twin @ Data Space

Data Consumers
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Adopted from Digital City Rotterdam, Roland van der Heijden
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European Mobility Data Space (deployEMDS)

Mobilising Europe using data space infrastructure
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European data space
for smart communities
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Urban Digital Twins
Powered by Human-
Centric Al

* Adapt

e Continually learn by itself

* Think

* Make strategic decisions

* Talk

e Chat with people in natural language

...like a Human
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