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Changing Weather

Underwater waste management

Technology Innovation

Natural Resources

Autonomous Everything

Seawilding

Megatrends Shaping The Future

. . . Needing Holistic & Collaborative Approaches

Changing Climate

Conservation

Leaner, cleaner and greener



. . . Transforming Organizations and Communities

Digital Twins are virtual representations of the real world . . .

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

GIS creates digital twins of the natural and built environment . . .

 . . . and uniquely integrates many types of digital models. 
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Digital Twins Abstract and Model the Physical World
GIS is the framework for Creating & Integrating Digital Twins
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GIS is the framework for Creating & Integrating Digital Twins

Oceans
Ocean Health

Ecological Marine Units

3D Interpolation (EBK)

Digital Twins Abstract and Model the Physical World



The Digital Twin of the Ocean
Will be 1D, 2D, 3D, 4D, …

Computational Fluid Dynamics Multidimensional DataIntegrated Topo-Bathy



The Digital Twin of the Ocean
Will be Time-Dependent

Short-term Simulation

Computational Fluid Dynamics, 

Agent-based Models

Current Conditions

Dashboards, GeoEvents

Long-term Models

Models & Scenarios



The Digital Twin of the Ocean
Will Produce Big Data

Sensor Data

Time Series

Trend Analysis

Ship Locations, Tracks, Density, 

Count Movements

Deep Learning

Catfish Detection, GeoAI



Transformative

Prescriptive

Predictive
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Control

Integration

Model

Computing Capabilities

Data

Human Machine Interaction

Maturity Levels of Digital Twins
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Our Own 

Content

Integrated Geospatial Infrastructure

(Data Spaces, Data Mesh, Data Fabric, …)

Scales of Digital Twins 
Built on an Integrated Geospatial Infrastructure

Including Content 

from Others



App Templates

500+ GitHub Projects 

Open Format

Specifications

Open 
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Open 

Data
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Source
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Python API
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Security
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I3S
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Open Street Map

The Digital Twin of the Ocean
Built on Interoperable Technologies



ArcGIS Supports a Digital Twin of the Ocean

. . . Modeling the complete Lifecycle

ArcGIS

Ocean

Digital 
Twin

Outreach, Share 

& Collaborate
Engagement
Collaboration
Data Access

Information Sharing
Training
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Observing System 

& Data Spaces
Data Modeling
System Integration
Reality Capture

Information Management

01

Data Analytics & 

Prediction Engine
Automation (AI/ML/DL) 
Modeling
Simulation

Forecasting
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Interactive and 

Privisioning

Dashboards & Reporting
Real Time
Analytics

Visualization
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https://oceans-esrioceans.hub.arcgis.com/
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