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Digital twins are powered by data and 
perpetually hungry for more



▪ UN-GGIM* - 80% of data globally has geographic or spatial component

▪ McKinsey Global Institute emphasizes the growing importance of geospatial data due 

to the proliferation of location-based technologies (e.g., satellite, drones, IoT, and others).

▪ IMO - 100% of maritime activities depend on geographic information, from planning 

trade routes to navigating safely

▪ Studies in port management and logistics report that geospatial data forms the backbone 

of 80-90% of decision-making processes, including port efficiency analysis, berth 

allocation, environment and security.

* United Nations Committee of Experts on Global 

Geospatial Information Management

What’s the role of Geographic Information?



Why GIS?
         A System For Managing, Sharing And Applying Geographic Information



What Is a Digital Twin?
 

GIS
The foundation of the Digital Twin

Terrain (Land base Information Model)
Topography, landscape, social

BIM (Building Information Model)
Infrastructures, facilities, industries

Networks (Network Information Model)
Linear assets and its connectivity

City |Port (City Information Model)
Large Scale Modelling – Smart Cities
          – Smart Ports

Rotterdam Port Digital twin
European port with the highest traffic uses a Digital Twin 
to monitor over 80 ships per day and 460 million tons of 
cargo per year, generating 3% of the Netherlands' GDP.



Digital Twin:: Life Cycle

DT is not an end in itself
▪ must serve a purpose 
▪ to drive meaningful 

insights and decisions



Common Ground for a Digital Twin 

Nexus Location Intelligence Platform



Logical Architecture

GeoEvents and 
Alarmistic



Common Ground for a Digital Twin 

Nexus Location Intelligence Platform

Open Data 
Visualization



Advanced Mode

Dataset Preview

Visualization Approach

Metadata Table Map Export API

Create Map Add Data Geolocate Data Analysis

Share
(link)

Save Map
Embed
(iframe)

API Resources

API Explorer
(customize request)

Analyze Dashboard

Visualization Approach



Digital Model
Accurate Digital Representation

Maps and 3D Models

Common Ground for a Digital Twin 

Nexus Location Intelligence Platform



Digital Model Prototype

3D Web Scene App with

• aerial surveys done by drone

• vectorial 2D existing data

• Esri satellite base map



Digital Shadow
Integrate Real-Time /IoT Data

Common Ground for a Digital Twin 

Nexus Location Intelligence Platform



Digital Shadow Prototype

3D Web Scene App with

• Real-time vessels’ position and info



Digital Twin
Interaction Smart Berth Planning - PCS (Single 

Window) – AIS – IoT - Bathymetry

Common Ground for a Digital Twin 

Nexus Location Intelligence Platform



What is the Smart Berth Planning?

• Solution to provide port authorities an 
environment to validate vessels berth in 
the different types of terminal

• Several business rules as cargo type, 
priority contracts, daylight constraints, 
depth constraints and others are used to 
help port authorities to take decisions 

• Clear picture of the port calls (list and 
table)

• Do plans and scenarios simulations

• Timeline view of the recent operations



Components
Port Viewer Planner

Simulator Historic



Value Proposition

• Decision support and validation system

• Real-time awareness of the situation and movements in port

• Berth plans and maneuvers creation with advanced simulation capabilities

• Anticipate changes and adapt to new scenarios (alerts for operational adjustments) 

• Permanent evaluation of secutiry thresholds

• Collaborative environment

• Integration of data from different sources and processes (Port calls, business rules, operational and
natural constraints

• Automate data collection

• Stakeholders and systems information sharing at the time when its needed



Value Proposition

• Optimization
• Optimize the usage of berths and operational resources

• Use of historical data to automate decisions and give suggestions

• Measure and analyze the efficiency of the process



Logical Architecture



Functionalities



Contacts

https://www.italy-croatia.eu/it/web/digitports

Esri Portugal - Lisbon

monica.oliveira@esri.pt   ::   nuno.alves@esri.pt 

+351 217 816 640 (office)
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