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What is a Digital Twin ?





Digital Twins



2019 & 2023

$48B
estimated industry 

value by 2026

75%
use or plan to use 

digital twins

13%
already using a 

digital twin

1/3
of respondents 
say digital twins 
serve multiple 
constituents

Gartner Survey: Digital Twins Are Entering Mainstream Use

$150B
estimated industry 

value by 2030

62%
already using a 

digital twin

1/2
of respondents 
say digital twins 
serve multiple 
constituents



Business Problem Core Area

Increasing demand to support movement of people and goods. Mobility

Respond to a rapidly changing environment that is causing increased

occurrence of natural disasters. 

Disaster Response & 

Climate Response

As populations grow and shift geographies there is a demand for a more

sustainable source of power
Energy

Cities are becoming increasingly complex and most are built on 

infrastructure and services that are struggling to keep up. 
Smart Cities

Buildings and Facilities are struggling to keep up with changing demand for

use. 
Smart Facilities

Clean and accessible drinking water should be available to everyone. Water

Business-process Problems



Cloud Collaboration AI and ML Game Engines

3 Key Breakthrough Technologies



Creating Smart Digital Realities



Building from Existing Approaches

Networks
Utilities / Telecom

Pipelines

Roads & Highways

Plants & Structures
Facilities

Buildings

Landscapes

Environment Cities
Planning

Community

Event Security



Creating Smart Digital Realities



. . . Modeling the Complete Lifecycle

Digital Twin

ArcGIS
 Enables Digital Twins

Data Capture &

Integration
———————

• Data Modeling

• System Integration

• Reality Mapping

• Information Management

1

Real Time  & Visualize
———————

• Dashboards & Reporting

• Real-Time

• Analytics

• Visualization
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Analyze & Predict
———————

• Automation (AI / ML / DL)

• Modeling

• Simulation

• Forecasting

3
Share & Collaborate
———————

• Engagement

• Collaboration

• Data Access

• Information Sharing
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3D
Design & Engineering

Drones & Construction
Mobile First

Smart Cities

Asset Management

Big Data and Analytics

IoT and Real-Time

Imagery

AI & ML

GIS



OperationsDesign /
Construction

Spatial 
Planning

Reality /DataCapture

Environmental 
Hub 

Applications & Solutions



Reality 

Capture

Primary applications:

• Production tools to generate 3D 

Meshes (SLPK), True Ortho, DEM 

Point Clouds

• Import and publish Revit (BIM), 

networks, and infrastructure layers

• Provide an aggregated baseline for 

demographics and human movement





Air Quality Aware

City of Eindhoven Development Dashboards

Environmental

Hub

• Visualize local climate trends / 

extremes

• Summarize and score environmental 

vulnerability on Noise, Heat, and 

Pollution (air quality)

• Establish indicators for hazard risk 

evaluation that show the impacts for 

ongoing plans and projects

• Measure Sustainability Performance

Primary applications:





Spatial

Planning

Primary applications:

• Overlay major plans and projects on a 

citywide Urban Model

• Design and iterate master plan 

scenarios based on defined strategies

• Establish KPI dashboards for 

evaluation (accessibility, financial 

performance, tax revenue, etc.) 

• Create a walkthrough of proposals 

with Unreal Engine / XR





Design & 

Construction

Primary applications:

• Visualize Building Scene Layers 

within a citywide mesh

• Connect to Autodesk Construction 

Cloud and BIM 360

• Support an integrated visualization 

and query of assets in context

• Share project status and issues 

through a common dashboard





Operations

Primary applications:

• IoT Integration 

• Predictive Analysis

• Traffic Management

• Facility Management

• Asset Management

• Operations and Maintenance

• Wayfinding







Smart Cities is the concept of integrated urban development and engagement

. . . by introducing digital innovation. 

Digital Twins are virtual representations of the real world

     . . . including physical objects, processes, relationships and behaviors.

GIS creates digital twins of the social, natural, and built environment 

    . . . and uniquely integrates and interconnects many types of digital models. 

What is a ...?



Cumulative shadows

Persisted line of sight

Flood impact

• Resources

• 3D Capabilities Website https://www.esri.com/en-us/capabilities/3d-gis/overview

• Documentation https://doc.arcgis.com/en/3d/workflows/help/what-are-3d-workflows.htm

• Blogs https://www.esri.com/arcgis-blog/?s=#3D&categories=3d-gis&from=05-19-2021&to=05-18-2023

• Training https://www.esri.com/training/catalog/search/

• Esri Community https://community.esri.com/t5/3d/ct-p/3d

• Social Media
• Twitter @ArcGISXprise @ArcGISApps

• Facebook @ArcGISApps

• Instagram @ArcGISApps

• Contact Us
• ArcGISProducts@esri.com

Additional Resources

https://www.esri.com/en-us/capabilities/3d-gis/overview
https://doc.arcgis.com/en/3d/workflows/help/what-are-3d-workflows.htm
https://www.esri.com/arcgis-blog/?s=#3D&categories=3d-gis&from=05-19-2021&to=05-18-2023
https://www.esri.com/training/catalog/search/
https://community.esri.com/t5/3d/ct-p/3d
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