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Presentation outline
• current situation in Canada
• plans and timelines
• reference frame unification
�  motivation for this summit!
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Current Situation
NAD83(CSRS) v.7, epoch 2010

• Tied to ITRF
• Fully dynamic since ~ 2006 (Euler pole, velocity model)

Issues:
� Euler pole residual
� Epoch transformations for coordinates only (not widely 

available for data layers and databases)
� Many adopted versions and epochs (TBD)
� After 2025: 1.5 meter discrepancy with NATRF2022 at 

the Canada-US border
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Canadian tide gauges American tide gauges

Sea Surface Topography

Current Situation
CGVD2013

• Replaced CGVD28 (2015)
• Realized with a geoid model (CGG2013a)
• Definition of sea level (W0) agreed upon with NGS 

in 2012
• Canadian Council of Geomatics Resolutions 2011 & 

2013 

Issues:
� Improved geoid models available
� Not adopted by all provinces, some in the process 

(TBD)
� Current realization is different than the planned 

realization of NAPGD2022
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Plans and Timelines

NRCan will adopt NATRF2022 in 2025, in 
parallel with the US

� Improved definition
� Alignment with the US
� Opportunity to unify reference frames in Canada
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Plans and Timelines

NRCan will issue a new realization of 
CGVD2013 in parallel with the US 

adoption of NAPGD2022

� Improved geoid model
� New geoid model will be common or compatible with 

the one realizing NAPGD2022
� Both geoid-based height systems in the same OGC 

standard format (GGXF) 
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Plans and Timelines
Discussion with provinces since ~2018

� CGRSC: Canadian Geodetic Reference 
System Committee (Provinces, OGDs, 
NGS)
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CCOG: Canadian Council of Geomatics 
Resolution, October 2022



Reference Frame Unification
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Geometric
• Provincial adopted frames
• Municipalities more complex
• Varying degrees and types of 

regulatory dependencies



NAD83 version 
in use
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Heights
• Provincial adopted frames
• Municipalities more complex
• Varying degrees and types of 

regulatory dependencies

Reference Frame Unification
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CGRSC
Unified Reference Frame 

Task Team
�RFMod Roadmap
� Regulatory Dependencies
� Municipalities

Reference Frame Unification
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Stakeholder input (regulatory dependencies survey, closing December 15):

‘We have already updated to NAD83(CSRS) CGVD2013. It took months & significant effort 
on our part & our partners at the Province … to 1) validate our method 2) to migrate our 

GIS holdings from ATS77, CGVD28…We also logged a ticket with *** to incorporate 
WKID* 8083 into their software so we could stop using a custom coordinate system which 

allowed for proper projection on-the-fly by the software and *** business partner 
applications. This was probably a year in process. Once incorporated into ***'s software we 
had to migrate our GIS data again to WKID 8083, from the custom coordinate system even 
though they were the same spatial location. This was a matter of making the software aware 

this was a recognized defined coordinate system.’
*WKT ID 8083

Reference Frame Unification
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� Importance of the connection between geospatial software and 
geodetic registries

� Years of planning and effort for migration
� Jurisdictions need to know what tools they will have at their 

disposal

Reference Frame Unification



What we are telling our stakeholders
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• CGS will adopt NATRF2022 and a new 
realization of CGVD2013 in parallel with 
the US.

• maintaining several systems as other 
jurisdictions migrate

• Core products will be available and 
implemented in CGS Tools for 2025
�  coordinate transformations

• We are working with geospatial 
software developers to ensure the 
availability of tools for data layer 
transformations



Thank you!
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Questions?
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Limitations of existing geodetic services
Public and Commercial 
RTK services

• Located primarily in the 
populated areas

• Commercial providers 
networks are not always 
compatible with each other 
or require multiple 
subscriptions

Current and planned locations of active control 
stations in Canada



CGS Tools: CSRS-PPP
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• Precise Point Positioning (PPP) uses 
precise orbits in current ITRF

• Results at epoch of data
• Need to transform to NAD83(CSRS) & 

propagate to desired epoch – done by 
CSRS-PPP

• CSRS-PPP used extensively, esp. in 
remote areas

• Doesn’t provide a direct tie to local 
control which is a requirement in some 
jurisdictions – will see differences 
shown in previous maps

Locations of PPP Usage



URF Task Team Roadmap
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CGS Tools: NTv2
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• NAD27 includes 
distortions 

• NTv2 is a tool to apply a 
distortion model in grid 
format.

• NTv2 grid to transform 
from NAD27 to NAD83, or 
other legacy to modern 
systems.



NAD83 Adoption History
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Products
• New OGC grid format standards 

(phased roll out?)
� Gridded Geodetic data eXchange 

Format (GGXF)
� Deformation Model Functional 

Model (DMFM) 
� standardized way of representing the 

deformation model
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Draft version of GGXF available on GitHub



CGS Tools: CSRS-PPP
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• Used extensively, particularly 
in remote areas and where 
passive control is not 
maintained

• Positions output in any frame 
and epoch as defined by the 
user.

Locations of Canadian CSRS-PPP datasets in 2021



CGS Tools: TRX

24

ITRF2014 to NAD83(CSRS) v7 Transformation



CGS Tools: GPS-H
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• Tool to transform ellipsoid 
heights to CGVD2013 and 
CGVD28

• Transforms between the two 
at the officially adopted 
epochs (1997, 2002, 2010) 
using transformation grids



Geospatial Tools
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• ISO Geodetic Registry



Products
NATRF2022

• ITRF2020 (available, CGS 
testing)

• North American plate rotation
� Euler pole (NGS/CGS)

27Motion of N.A. in ITRF



Products
NATRF2022 

• Deformation model 
�  account for intraplate crustal motion 

to allow changing coordinate epochs
� Common velocities (NGS/CGS)
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Vertical Crustal Motions



Products
CGVD2013: 2025 update

• Canadian provincial and other 
stakeholders prefer to keep 
the name CGVD2013

• Canada may adopt the name 
NAPGD2022 once both 
NSRS & CSRS include 
dynamic heights
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Realization with a common NA geoid model: 
difference between NGS and CGS experimental 

geoids


