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TOOLBOX LDT - What is a Local Digital Twin

Local Digital Twin

An LDT is a digital replica of the city that describes
and represent the current state of the city.

To create a simulation of the LDT, cities need to
collect data about their city, use algorithms (like
mathematical instructions) to process this data, and
build models (like representations of how things
work) to understand the city's needs.




iﬂ EC%I_LB%; EU LDT Toolbox — Approach to every Urban Management Challenge

Mobility Planning
Low Emission Zone Use Case/Simulator
Urban Mobility model

— Energy Optimization
Neighborhood energy demand forecasting model
Energy Efficiency model

CHALLENGES Pollution Propagation model

URBAN o~
MANAGEMENT —— Urban Health

\— Urban Planning
EU Building Database
Reconstruction model

\ Sustainability
Environmental footprint model for building




i EU LDT EU LDT Toolbox - How it works

TOOLBOX

Implementing the EU LDT Toolbox for Urban Management

=)

Your city

Data Acquisition
Gather your data

Gather data from your city or
generate new synthetic data

Al algorithms Creation & training

From Data
to Knowledge
Create models, use the ready-to-

use ones, and/or download from
the Marketplace.

Use Cases & Scenarios
Simulate
what if scenarios

Simulate to assess the impact
of various actions

Participate

Ask your citizens

Get feedback and engage
with citizens

Play & Visualise @

Visualize the impact

Get virtual representation of the

g Z City Innovation Planner
scenarios simulated

Make informed decisions
and measure

Evoluate the impact, make decisions
and measure

Your
improved
city
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DATABASE

DATABASE

European Building Database

Input Output
- GZF Potsdam The whole cities of Europe will be
- Eubucco digitalized

+ Global Human Settlement Layer

- EU Building Stock Observatory

- Instituto Valenciano dela
Edificacion

- 3D City representation

EU LDT Toolbox — Key Assets for Your City

MODEL

n Mobility

MODEL

&:’3 Reconstruction

Input Output
+ Geospatial information, + Links and intersections
+ Number of cars entering - Topography
the area « Speed limits

- Rush hour data
- Traffic congestion zones

Input Output
« OpenStreetMap « Reconstruction costs per
+ Satellite imagery building after a disaster
« Building archetype
(Tabula)
- Expert knowledge

L Building environmental

footprint

Input Output

+ European Building
Dataset

+ Building Archetype
(Tabula)

+ Materials

- COz-equivalent emissions

Neighbourhood energy
o demand forecasting

Input Output

+ European Building - Annual energy demand

Dataset forecast at the

- Building archetype neighbourhood level
(Tabula)

+ Materials

Pollution Propagation

Input Output

+ Geospatial Information
+ Meteorological
Information

- Large-scale polluntant
concentration distribution

MOoD

% Energy Efficiency

Input Output

- European Building
Dataset

« Building archetype
(Tabula)

« Materials

+ Building enerqgy efficiency
ratings
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VICEPRESIDENCIA

PRIMERA DEL GOBIERNOG
GOBIERNO SECAETARIA DE ESTADO

DE ESPARIA MINISTERIO DE DXATALZACION
DE ASUNTOS ECONOMICOS INTELIGENCA AR
Y TRANSFORMACION DIGITAL
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LDT - DS: Local Digital twin and Data Spaces

BUSCO }

L )

Acceso y visualizacion 3D para ofrecer experiencias
Inmersivas, facilitarcomunicaciony efecto Wow

. OOiris3e0

Visualizacién en 3D, AR/VR y sobre los GIS mas
populares (ESRI, Bentiey-CESIUM, etc.)
)

BUSCO

\ )
Crear réplicas virtuales de infraestructuras fisicas
para simular escenarios, predecir resultados y

optimizar operaciones

Para anticipar el futuro y mejorar la
toma de decisiones.

Proporciona una herramienta avanzada parala
toma de decisiones proactivas y la simulacion

de estrategias antes de implementarlas en el
mundo real

J/

BUSCO

Compartiry comercializar datos de forma seguray
controlada entre orgonizaciones, garantizando lo

Para fomentar la colaboracién y la
soberanio y privacidad,

innovacion

©4iris3s0

Incorporaconectores avanzados, herramientas de
gobernanza,y soporte para estondares europecs
como GAIA-X, IDSA, y FIWARE

)

pe

BUSCO
\ —

Dashboards personalizados, alertas en tiempo real y
herramientas de andalisis que facilitan la toma de
decisionesinformodaos

Gestiéon de fuentes datos,
Alertas, informes, y optimizar la \
gestion diaria

—
—
|

ooiriso |

Facilita la comprensionde datos complejos a
través de visualizaciones intuitivas, optimizando
operacionesy recursos.

BUSCO

\ )

Gestion eficiente de dispositivos conectados,
Gestion de asegurando su configuracion, monitoreo y
dispositivos y mantenimiento en tiempo real
mantenimiento
Salud
Pablica y +
Movilidod Cultura
Accesibilidad

Medio
Ambiente

CQiris3so

Garantizamos unainfraestructura soliday

funcional sobrela que se construiran
servicios de mayor valor

' Turismo y ' Urbanismo y

Obras Plblicas
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Despligue de | CITIVERSE Minimal Interoperability ‘ “’"‘_""-”" '
\ APls (MIMs Plus) |

aplicaciones CitCom.ol — B Datos entrenamiento
I —

@9 DATASPACE Green Deal Other EU

EU pisseacey Soart Communities Doto Spoce Dota Spoces

Espacio de ‘ !
Nacional LDT-DS DATA SPACE
datos /
Local DATA SPACE / L DATA SPACE r
Plataforma de High I..ow Low S low Low

datos  Velo Vi v.lo Vllo Volo vda Velo



B LR LDT - DS: Pilots
Plataforma-NodoDS Espaciode datos LDT-DS

Trafico B
. Las Rozas () Cartagena

Energia -~ Aire

Ciudad: Granada, Las Rozas,
Cartagena, Malaga y Valencia

- - -
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An example of the LDT:

Implementing a Low Emission Zone

ddddddddd
the European Union



i Ellg'!:u_LB%I Use Case — Low Emission Zone

Urban management challenges How would an LDT help?

Mobility Planning * Solution Design: by simulating and testing

Example the LEZ’s emission reduction effect
Better quality of urban life through Low Emission * Feasibility Analysis: by comparing
Zones (LEZs) different LEZ solutions based on their
simulation outcomes and supporting
Q The Challenge: informed decision-making.
Reduce vehicle emissions in cities. « Continuous Monitoring: by tracking
real-time pollution data for continuous LEZ
@ The desired solution: improvement
A clganer, healthier and more sustainable urban « Documentation and reporting : by
S documenting the LEZ design and
implementation process, also for regulatory

compliance and planning updates
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Use Case - Low Emission Zone

Implementing Low Emission Zones with LDT Toolbox

Your city

Dot ocquisition

Gather your data

Gother dat fram your clty or generote
synthetic dato

| @ Your city's data

«/ Air quality monitars history
7/ Real-time air quality monitors

&/ Traffic sensor history

£3  Real time Traffic sonsors

I Synthetic Dota Cenerator
Simulate your missing data

At oigor

Creation & roioing

From Data to Knowledge

Creagte Al models, use the reooy-16-Use ones,
ondér dawnload fram the Ma

Play & wsuolise

Visualize the impact

Cet virtuol representation of the LEZ
scenarios

Ready-to-use models

| &> Traffic

| 2> Weather

|‘%° Air quality (o2 poriickes

‘n_ﬁ_ﬁ Noise poliution

& Scenarios

Simulate what if scenarios

Simulate Low Emission Zones Scenaros

Low Emission Zone scenarios

Whatf: Restrict entry | gm, Ssomactol.
to passenger vehicles :

What if: Restrict entry o Fomnsraa
to delivery services

What if: restrict entry o Fosinrs 2
o trucks?

Partcinote

Ask your citizens

Got feadbock and engoge with citizens

oz

Make informed
decisions and measure

Anclyze the smulction results evaluote

i qQue Ve
the quality of

it in your city,

Your
improved
city
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EU LDT Hall Website

Website

=

The Toolbox - Tool by Tool

EU LDT Marketplace
Marketplace

&

vy

K&

EU LDT Al Notebook
EU LDT Federated Learning

From Data to Knowledge

Create models or use the ready-to-use
ones from the Marketplace

EU LDT Data Platform
EU LDT Data Space Ready
EU LDT Data Modeller
Your city Gather your data

Gather data from your city or
generate new synthetic data

\ EU LDT Play & Visualise
--’ » Visualize the impact

Get virtual representation of the

EU LDT Use Cases & Scenarios
Simulate
what if scenarios

Run scenario simulations to assess the
impact of various actions
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EU LDT identity Manager

Security

scenarios' results

EU LDT Participate

Ask your citizens

Get feedback and engage with
citizens

Your
Improved
city

EU LDT City Innovation Planner

Make informed decisions
and measure

Evaluate the impact, make decisions
and measure
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Gather your Data Data Acquisition
. . Self Data Collector
The data of your city is collected from sensors, & Integrator
data spaces, and more. iy
This data can be integrated with synthetic data Iy
. .y . .. Integrate with 3rd
if the existing data is insufficient and party data

EU LDT Data Space Ready

Synthetic Data
Generator

EU LDT Data Modeller

complemented with third-party data to address
specific needs.




ENTEULDT
B TooLBox

From Data to Knowledge

Users can create, edit, and train algorithms in
three ways:
1.Train your own private data.

2.Use a default repository offering algorithms

(e.g., pollution, traffic, weather).

S.Import solutions from the Marketplace.

15

The LDT also provides Federated Learning for
training and scaling models securely with third

Al Algorithms creator

Editor and Repository of
Al Algorithms

EU LDT Al Notebook

Link to Marketplace
catalogue

%

Al models training with
private data

EU LDT Federated Learning

parties without compromising private data.
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Simulate What if scenarios

Use Case and Scenarios functions as a space
for creating and simulating urban scenarios to
evaluate strategies before implementation.

Use Cases Creation Space

EU LDT Use Cases and Scenarios

{ ]

RIIRRL
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Visualize the impact

C»pesoee  TTHI LDT Visualisation

h:‘ b "V"" B | EU LDT Play and Visualise
It helps you visualize the results through = R S
extended reality, geospatial visualisations PR -
and advanced analytics. e i il
Make faster and more informed decision-making WLt [

by providing insights that are easy to interpret
and share with stakeholders.
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Visualize the impact

BARRIADA SAN
CINES

grm ' = C

Default Simulation

Simulation1  §

CARTACS A SARTACSTA
CASCO ANTIGUO ‘
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LDT Visualisation
EU LDT Play and Visualise
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Ask your citizens, make informed

Simplify community engagement by allowing you " |
to easily gather and integrate citizen feedback. . Bl Citicen Engagement

EU LDT Participate

The City Innovation Planner helps monitor city
evolution by setting KPIs based on the

simulation of key verticals. i igiEal Tt mation

Road map Manager
EU LDT City innovation Planner

19
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Follow Us
and be part of the ravolution

m @ldttoolbo



https://www.linkedin.com/company/eu-ldt-toolbox/
https://x.com/ldttoolbox
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Dev Community

EULDT Hall EULDT Marketplace
Security Apps
2 ®
EULDT EULDT City Innovation Planner EU LDT Participate
Identity Manager

Visualization

EULDT Play & Visualise

Orchestration

EULDT Use Cases & Scenarios

City Services g ® Data Acquisition
EU LDT Data Platform
[ Z Environment ] ‘ ih Tourism }
EULDT Data § R
[ € Mobility ] [ O Water ] gata Sourcis EiaSpare Rowsly

MIM 3

=2

20

MiM 7 |

2 0

e |

g
s

MiM 1 MiM 2 |

8 =)
o Knowledge
2 L
|
nie | EULDT Al Notebook
[ J
MIM9 |
EU LDT Data Modellor
® MIM 3 MiM 5
MIM 9
® o
EU LDT Federated
Learning
MIM7 |

[ & waste ] [ 4 Energy ]

Databases ] l

Sensors ] l

Data Spaces ]

Gneery et

Public
consultation

Guidelines &

DevOps

ICONS REFERENCE
U Lot s
EULDT 100L

EXTERNAL

MIAS REFERENCE
LAYERS REFLRENGE

© Vvisualization Layer
City view and sz

©Orchestration Layer
©Sarvices Layor
ty sorvicos and apptications

O Interoperability Layer

Knowledge Layer

Mol send Al alg 61 e
O Data Acquisition Layer
Smart d. 11, daks spaces, snd

O Data Sources
10 dericus. sansets. & other dita
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Extra details:

Use
Low Emissi




i 75&.&3%; Use Case - Low Emission Zone

Use case for Low Emission Zone — Low emission Regulations

Monitor the compliance with local, regional, and national low emission regulations.

A. Prerequisites:
a. Pollution models
b. Traffic models
B. Tools: 4 o 'ﬁ'
a. EULDT Use Cases & Scenarios ' N .
b. EU LDT Data Platform
c. EULDT Al Notebook
d. EULDT Play & Visualise
C. Assets:
City Traffic Dataset
Sentinel satellite Dataset
loT sensors Dataset
LEZ models collection

QoD



E%._LB%; Use Case: Low Emission Zone (LEZ)

The city wants to implement a Low Emission
Zone (LEZ) pilot, integrating comprehensive
environmental and socio-demographic analyses.

The EU LDT Toolbox helps to:

LEZ Roadmap
methodology

Simulate the impact of various LEZ strategies,
examining potential outcomes and
optimizations.

Low Emissions
Zones (LEZ)

Visualize the potential for enhanced social
cohesion and support for the city's transition to
sustainable practices.




i Eé":.._LB%; Use Case: LEZ - Benefits

Optimal Implementation and Design P 0 "

Tests various urban development scenarios to enhance green zones A ! ’ o

and reduce emissions, ensuring environmentally and socially @f’w e
178 i

beneficial strategies are applied. y
= L ‘118 .) 2N\
Feasibility Analysis = B ~ ﬁg\s )
Facilitates pre-implementation analysis, allowing stakeholders to o
visualize potential outcomes and make informed decisions.

Continuous Monitoring

Monitor ongoing projects, compare real conditions to initial
simulations, and provide continuous feedback for adaptive , y
management. CRAN, s ERCAS

Documentation and Reporting

Maintains detailed records of planning and implementation
processes within the EU LDT Toolbox, ensuring compliance, future
planning accuracy, and public transparency.



i#_ Etll-l':lLLB%; Use Case: LEZ - Actions

With the insights gained from his simulations, formulate a comprehensive plan for the city, A
introducing innovative projects: P Ty n°

.
E
]

Q Green Zone Expansion

Expand green spaces with air-purifying plants and sensor-based air quality monitors.

O Smart Access Management

Deploy smart cameras and Al to control vehicle access and optimize traffic in the LEZ.

Q Sustainable Mobility Solutions

Enhance public transport and non-motorized travel options to reduce reliance on private
vehicles.

O Community Integration Programs

Host bi-monthly workshops to align LEZ projects with community needs and feedback.

27
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Use Case: LEZ - Evaluation of Results

Q Air Quality -1 80/0

dtoa18% reduction in

cifically nitrogen dioxide
PM2.5 (particulate matter)

Green zones contribute
urban air pollutants, sP&

and particulate matter.

Initial Results:
Significa ins i
nt gains in envi
nvironmental s : .
i . u . .
CO][nmumty cohesion have been aChiZtalnabnny and Q Traffic Congestion 0
safe and inclusive urban space ved, enhancing implementation of smart access controls "25 /0
S. decreased traffic congestion by 25% during peak ) )
Pilot Success: hours in the city center: Traffic congestion
Motivated o
cofi b_y the pilot's achievements, conti _ .
ine the city urban : , continuously O Low-Emission Vehicle Use
Toolbox ban strategies using the EU LDT +35°/0
) prOmotlng an active sustai - The number of electric and hybrid vehicles
B alnab|||ty agend a. enttfering thcla LEZ increased by 35% due to Zero Emission Vehicles
. . ti i ti .
Trr]'oader APP|ICatlons; preferential access incentives
e positive outc i
omes inspire t
. (0] . S .
Toolbox for wider use in urban d explore the EU LDT O Public Transit Ridership +300/
evelopment project _ _ o
J S. Upgrades to public transportation systems saw
a 30% rise in ridership, reducing private vehicle Public transport usage
use.
Q Community Engagement +330 /
0
The workshops led to a 33% increase in public o
pan planning discussions. Participation

participation in ur
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