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The webinar will be recorded and available on the 
data.europa academy

Please reserve 3 min after the webinar to help us improve 
by filling in our feedback form.

For questions, please use Sli.do.
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Agenda

10.00 – 10.05 Welcome and introduction

10.05 – 10.15 Warm-up:
What current trends regarding geospatial topics come to mind?

10.15 – 10.50 Geospatial Digital Twins

10.50 – 11:05 Q&A

11:05 – 11:20 Brainstorming of opportunities for data.europa.eu

11.20 – 11.25 Summary and next steps

11.25 – 11.30 Closing



What's a trend?

A trend is a “general development or 
change in a situation or in the way 
that people are behaving” 

(quoted from Cambridge Dictionary 
https://dictionary.cambridge.org/dictionary/english/trend)

5

Trends named by participants in webinar on September 8, 2023

https://dictionary.cambridge.org/dictionary/english/trend


Please download and install the 
Slido app on all computers you use

What current trends regarding 
geospatial topics come to 
mind?

ⓘ Start presenting to display the poll results on this slide.



Geospatial Digital Twins
− Introduction and framing the context

− Examples and data sources 

− Technologies and open standards



What‘s a Digital Twin?

• virtual representation of a real object or system

• covers its entire life cycle 

• updated from real-time data 

• uses simulation, machine learning and 
reasoning 

• to support decision-making

Source: https://www.siemens.com/at/de/branchen/automobilherstellung/digital-twin-produkt.html

Source: https://www.dex.siemens.com/ccrz__ProductDetails?cclcl=tr_TR&seoid=simcenter-3d-structures&sku=SC13500

Source: https://www.siemens.com/de/de/branchen/automobilherstellung/digital-twin-produktion.html

https://www.siemens.com/de/de/branchen/automobilherstellung/digital-twin-produkt.html
https://www.siemens.com/at/de/branchen/automobilherstellung/digital-twin-produkt.html
https://www.dex.siemens.com/ccrz__ProductDetails?cclcl=tr_TR&seoid=simcenter-3d-structures&sku=SC13500
https://www.siemens.com/de/de/branchen/automobilherstellung/digital-twin-produktion.html
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Information model for digital twins
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Maturity model

• Maturity model by Fraunhofer Institute for Experimental Software 
Engineering (IESE)

Source: Fraunhofer IESE (2021): „Der Digitale Zwilling für smarte Städte –

zwischen Erwartungen und Herausforderungen“

5 Embedded
digital twin has become an integral part of the city

4 Engaged
digital twin is in continuous operation, permanent funding

3 Explorative 
digital twin is under evaluation, first funding and applications

2 Interested
digital twin is an interessting concept, no funding

1 Unknown
digital twin is evaluated as not important



Digital Twin Disaster Management

• Facilitate digitalization in disaster management

• Component of a digital situation picture for North-Rhine Westfalia, Germany

• Lightweight 3D application, especially for specialist and IT administrations 
without GIS expertise



Digital Twin Disaster Management



Spotlight Destination Earth
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• Flagship initative of European Comssion

• Goal: develop high-accurate model of the Earth 
(digital twin)

• DestinE shall be used to
• model, monitor and simulate
• natural phenomena, hazards and 
• related human activities.

• DestinE is implemented by
• ECMWF
• ESA and 
• EUMETSAT

• Visit https://destination-earth.eu/
for more information

https://destination-earth.eu/
https://destination-earth.eu/


Example DestinE Use Cases
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https://destination-earth.eu/


Open Data is 
a really important Data Source (but not the only one)

• Sourcing data for digital twins is time consuming

• Open Data catalogues helped significantly. Federal / local geodata as well, as
they contain a lot of additional information.

• Kindergardens, schools and hospitals seem like mundane information

• Highly requested as digital data services (API) by disaster response officals

• Easy to integrate as data / API are available as open data
• well structured, accurate and up-to-date 

• available as an API 



data.europa.eu to find data
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Data Quality

• Schools, Daycare (Kindergarden) and Hospital are available
• as OGC API Features

• as CSV Download

• as OGC WMS 

• All services are updated regularly

• Good Documentation

→ Ready to be used / enhanced with additional data in a digital twin
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Vulnerable Assets & Spatial Search: Flooding, Bomb Disposal,…
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Combining Digital Twins
Flooding in Northern Germany (December ‘23)

Copernicus ESMR Open Data: 
Actual Flooding Delineation 1 (27.12.2024)

Open Data: 
Digital Elevation Model

Open Data: LOD2 City GML 

Open Data: 
Daycare, Schools, Hospitals, …

Copernicus ESMR Open Data: 
Actual Flooding Delineation 2 (04.01.2024)

DestinE: Simulated Extreme Weather,…



Technologies and Standards

• Data access and integration

• Need for interoperability

• Reducing integration efforts and facilitating data re-use

• Standards for geospatial information: Open Geospatial Consortium (OGC)

• Specific challenges for Digital Twins
o3D data

oReal-time data



3D Geospatial Data and Services

• 3D Data is an important foundation for the creation of many Digital 
Twins

• There are different standards available to support the interoperable 
provision of 3D data
oOGC 3D Tiles

oOGC I3S - Indexed 3D Scene Layers

oOGC API 3D GeoVolumes

oOGC CityGML (3D City Models)

oOGC 3D Portrayal Service

24



OGC Standards for 3D Data

• There are two OGC Community Standards

• Encoding of 3D Meshes, 3D (Building Models), Point Clouds

• OGC 3D Tiles
• https://www.ogc.org/standard/3DTiles/
• Submitted by AGI (Analytical Graphics, Inc.) → Cesium
• Just supports WGS84 as world-wide coordinate reference system

• OGC I3S - Indexed 3D Scene Layers
• https://www.ogc.org/standard/i3s/
• Submitted by Esri → ArcGIS
• Flexible support of coordinate reference systems

25

https://www.ogc.org/standard/3DTiles/
https://www.ogc.org/standard/i3s/


OGC API 3D GeoVolumes

• Emerging standard

• Belongs to the new OGC API Family of standards

• Enable interoperable discovery of and access to 3D geospatial
content

• Approach: abstract from currently co-existing solutions for
providing access to 3D geospatial content

• Comprises resource model and corresponding API

|    
26

https://ogcapi.ogc.org/geovolumes/

https://ogcapi.ogc.org/geovolumes/


Real-time Data

• Two use cases:
o Streaming-based data delivery

▪ Minimize latency of data delivery

▪ Data is delivered as soon as it is available

▪ Technologies and standards: MQTT, AMQP

oAccess to archived time-series data
▪ Efficient query options and data discovery

▪ Technologies and standards: OGC API Connected Systems, OGC SensorThings API



Internet of Things (IoT)

CC0 Public Domain
https://pxhere.com/en/photo/1575607

• Interconnected devices: e.g., sensors

• Collection of data

• Sharing data via the internet

• Important souce of information

• Examples
o Smart homes
oWearable devices
oConnected cars
o ...



MQTT

• MQTT: Message Queuing Telemetry Transport

• Publish/subscribe protocol

• Efficient data delivery to subscribers

• Based on topic structure

• Different quality of service levels

• Popular in the Internet of Things 
Community



OGC SensorThings API

• Provision of all kinds of sensor data

• Interface based on REST and JSON

• Comprehensive filtering functionality 
for data access

• Can be combined with MQTT Broker

• Focused on Internet of Things 
applications

• Includes data model specification

https://www.ogc.org/standard/sensorthings/



OGC API Connected Systems

• OGC API Family of standards

• Functionality
oProvision of sensor data

oProvision of relevant sensor metadata

• Supports many data formats and 
protocols (O&M, SensorML, GeoJSON, 
MQTT, Websocket)

• Currently in development
https://ogcapi.ogc.org/connectedsystems/



Conclusion on Technologies and Standards

• There are suitable standards available to support the provision of 
data needed to build Digital Twins

• Need to promote the use of these standards in order facilitate data 
reuse

• Investigate how to provide metadata for new types of data sources 
(e.g. describing the data streams offered by a MQTT Broker)



Q&A

Antje Kügeler
con terra
Consultant
Spatial Data Infrastructures

Dr. Holger Fritze
con terra
Consultant
Spatial Data Infrastructures

Inmaculada Farfan 
Velasco
Project Manager, 
Data.europa.eu, 
Publications Office of 
the EU

Dr. Thore Fechner
con terra
Team Lead Open Data and 
Copernicus

Dr. Simon Jirka
52°North
Managing Director



Please download and install the Slido 
app on all computers you use

Audience Q&A

ⓘ Start presenting to display the audience questions on this slide.



Please download and install the Slido 
app on all computers you use

What opportunities for data.europa.eu might arise from 
this trend? How can data.europa.eu benefit from and 
support Digital Twins?

ⓘ Start presenting to display the poll results on this slide.



Next steps

• Short report to be published

• Findings will provide input to further 
development of data.europa.eu 

 

Thank you!



Stay up-to-date on our
2024 activities!







Thank you
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