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Urban Digital Twin in Action
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Urban Digital Twin Technological Architecture

CFD Simulations
Machine learning 

& AI

Optimization 
Algorithms

WRF Model

Analytics & Simulation Toolbox

Network 
Algorithms

Probabilistic 
Algorithms

…

Advanced Visualisations & User Interaction

Attributes display 
& query

Particle tracing & 
pathlines

Streamlines & 
pathlines

Object handling & 
manipulation

Time-dependent 
visualizations

Surface 
Plots/Isosurfaces

…

Imagine the 
Physical World

Attributes TerrainBuildingsRoads Land use Sensor data Dynamic data

Data Storage & Services

…
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Data Modeling & Integration Toolbox

Data Cleaning Data Linking
Data 

Augmentation
Data 

Normalisation
Data Structuring Data Classification …
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Digital Twin Use Cases

Urban 
planning and 

design

Wind and air 
pollution 

simulation

Spatial-
temporal air 

quality 
analysis

Solar 
potential 
analysis

Mobility and 
walkability

Urban Heat 
Islands

5



Energy Consumption @ 3D City Model
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Urban Heat Island @ 3D City Model
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Streets Solar Radiation @ 3D City Model
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Walkability @ 3D City Model
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Air Quality @ 3D City Model 
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CFD Wind Simulation @ Unreal Engine



LLAMA 3.1 (70B), QLoRA fine-tuned

The ‘Talking’ City
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Urban Digital Twin @ Data Space

Data space

One-Stop-Shop for Data | Trust, Transparency and Sovereignty | Security |Added Value

Physical City Virtual City

Adopted from Digital City Rotterdam,  Roland van der Heijden



Barcelona Budapest Flanders

Lisbon Milan Sofia Stockholm

Île-de-France Region

Tampere

Mobilising Europe using data space infrastructure

European Mobility Data Space (deployEMDS)
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Data Space for Positive Energy Districts
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Data Offers

Service Offers

Data Space

Air Quality 

Prediction

Solar 
potential 
analysis

Mobility & 
Traffic 
Impact

Urban Heat 
Island & 

Heat Risk

Digital Twin

Roads

Buildings

Terrain

Land use

Dynamic data

Sensor data

Attributes

Service 
provider

Connector

Data 
provider

Connector



10/26/2025 Urban Digital Twin and Data Spaces 16

Urban Digital Twins 
Powered by Human-
Centric AI

• Adapt
• Continually learn by itself

• Think
• Make strategic decisions

• Talk
• Chat with people in natural language 

…like a Human
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Looking 
forward to 
the future!

Q&A
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