
Digita l Twin:
3D geospatial model of Ottawa

Randal Rodger, Program Manager 
Jean-François Dionne, Geospatial Strategist

Geospatial Analytics, Technology and Solutions Branch





Geospatial Projects 
and Operations

Geospatial 
Information Centre

Solutions and 
Technology Strategists

GATS

Geospatial Analytics, Technology and Solutions (GATS)

Planning, Development and 
Building Services Department 

City Manager

City Council

Right of Way, Heritage 
& Urban Design



- Ottawa’s Digital Twin

GATS is developing a transformational Digital 
Twin, a 3D model of Ottawa, a new geospatial 
system to support the development of the New 
Zoning Bylaw Consolidation project and the 
policies of the new Official Plan.

Providing transformational capabilities for 
numerical modelling and visual analysis

Digital Twin

Real world



Digital Twin Goals
 Advanced tools and analytics to support 

development of the New Zoning Bylaw 
Consolidation

 Meet Official Plan targets

 Predict capacity and trends

 Support City building initiatives

 Enhance development applications submissions

 Allow the public to better visualize 
the City’s goals and projects

 Predicting climate change and changes on 
infrastructure

 Strengthen emergency operations
Underground 
infrastructure

3D footprint

Roads and 
surface 
infrastructure

Transit

Active 
transportation

Emergency 
Services



City-wide high-resolution imagery

Reality Capture and Data Intelligence Program

Drone and mobile handheld 
3D laser scanner

Terrestrial 3D laser scanner

LiDAR Point Cloud Photorealistic mesh

3D printing



Mobile Mapping Systems – AI/ML

Oriented imagery Iron works detectionCrack detection

Mosaic 51 Camera Mobile Mapping LiDAR classification



Digital Twin: Enabling and integrating transformational change 

Building Information Models

Suitability Parcel

Shadow and Solar analysis

Zoning Analysis

Development Sightlines

Scenario Modeling 



Digital Twin: Taking us from a static to a dynamic 3D geospatial approach

Vanier South – Between Montreal Rd and McArthur

Minimum and Maximum Heights in 3D based on Official Plan Policy 

Enhancing the Official Plan using 3D model 
derived from policy table (Table 7) 



Massing Models Submissions (BIM)
 

3D Shadow and Solar analysis



Terrestrial mapping with the NCC
Slope stability and erosion LiDAR scan 

for Bilberry Creek with Asset Mgt

Digital Twin is collaboration

Solar capacity on rooftops MWh per year 
analysis for the Climate Change unit

Heat islands 3D mapping for 
Ottawa Public Health

Impervious surface analysis

Comparing permitted building envelope
for current zoning vs New Zoning 



GNSS Base (951 Clyde) 
Correction Point

GNSS Rover 
Fie ld Staff

GNSS Conste llation

GeoServices (AGOL, FME, Dashboards)

Fast RTK GNSS NTRIP Base  and Caster

Near Real-time Mapping



Data Standardization 
BIM Standards

Digital Counter

RFSO – 
New Terms of reference

CADD Standards RPAS Operating 
procedures

3D Massing Submission 
Requirements

3D Zoning Height Schedules



Digital Twin Road Map

Re ality Capture  and  Data  
Inte llige nce Program

ArcGIS Ente rpris e  
and  Por ta l 
De p loyme nt

Re al-time  
IoT

Deve lop ing  the  
Dig ita l Twin 

e nvironme nt with IT 

Build ing  the  
Dig ita l Twin 
foundation

Draft 1 for the  
New Zoning  Bylaw 

(NZBL) re le ase

Current FutureFoundation

WE ARE HERE

Corporate  move  to 
Canad ian Spatia l 
Re fe re nce  Sys te m

Public-facing  use r 
inte rface  for pub lic  

e ngage me nt

Inte gration 
of Approve d  

NZBL
Draft 2 
NZBL

Big  Data
Storage

Mobile  mapping  
colle ction
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