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Welcome & Opening Remarks

Workshop
A ParcelMap BC Adoption Working Group resource, presented as part of the ICI Society Virtual Café series

https://ltsa.ca/products-services/parcelmap-bc/adopting-parcelmap-bc/adoption-working-group
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Agenda

• Overview of Datums and Transformations in BC 

‒ Drawing on a “common canvas”

• Understanding Datums and Datum 
Transformations

‒ Datums

‒ Datum transformations

‒ Impact of incorrect datum

• Grid Shift Files 

• Common Issues and Pitfalls 

• Q&A/Open Discussion



Overview of Datums and 

Transformations in BC 
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Overview of Datums and Transformations in BC 

Historical Datums of 
British Columbia

North American Datum (NAD) 1927 (NAD27)

NAD 1983 (NAD83)

World Geodetic System (WGS) 1984 (WGS84)

Network Maintenance Integration Project (NMIP) 1993 (NMIP93 –
NAD83 Adopted / Original) 

International Terrestrial Reference Frame (ITRF)
1994-

NAD83 Canadian Spatial Reference System (CSRS)
1998-

Canadian Geodetic Vertical Datum (CGVD) 1928

Canadian CGVD 2013

North American Terrestrial Reference Frame (NATRF) 2022 (NATRF 
2022)
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CSRS Versions

https://natural-resources.canada.ca/maps-tools-and-publications/geodetic-reference-systems/height-
reference-system-modernization/9054

https://natural-resources.canada.ca/maps-tools-and-publications/geodetic-reference-systems/height-reference-system-modernization/9054
https://natural-resources.canada.ca/maps-tools-and-publications/geodetic-reference-systems/height-reference-system-modernization/9054
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BC Transformations
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Drawing on a “common canvas”

• Depends on use

Which datum to select?

• 3 datums due to high amount of tectonic shift for Victoria/Vancouver Island

• Borders with Alberta, US, Yukon, Indigenous & First Nations

• US also plan to develop new datum

What are other government agencies/partners using?

• Accuracy, aligment

For what purpose is the data going to be used?

• Projections easier than transformations

• Parametric easier than grid shift

• Avoid invoking the “wrong” transformation accidently (or no transformation at all)

Minimize transformations on the fly where possible



Understanding Datums and 

Datum Transformations
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A model of a geographic area used for 
approximating the earth’s surface on a 
mapping surface

A datum provides a consistent 
reference frame for location 

Includes reference geoid/ellipsoid, 
origin, and control

Different than projection, many 
projections can still use the same 
datum

Datums
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Datums (cont.)

• Spatial point of reference that provides consistency and 
accuracy for all users
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Converts coordinates to X,Y,Z earth-centered 
coordinates

Applies 3D change on origin

Applies change for size/shape of 

reference ellipsoid

Generates new X,Y,Z coordinates for new datum 

Datum transformations
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Impact of incorrect datum transformation

Datum transformations are extremely important for accuracy!

• Omit or choose the wrong datum— misalignment can be very 
significant horizontally and vertically

• Multiple datums exist—best 

practice to use the same as 

provincial recommendations 



©2022 Land Title and Survey Authority of British Columbia

NAD 83 (Adopted / Original) to NAD 83 (CSRS) in BC

BC_93_05

NVI93_05

CRD93_00



©2022 Land Title and Survey Authority of British Columbia

Overlap between CRD and NVI
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Demo: misalignment with no or incorrect 

transformation 
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Other Considerations
• Epoch

‒ CRD and NVI – 1997.0 (CSRS Version 3)

‒ BC Mainland – 2002.0 (CSRS Version 4)

• Spatial Reference

‒ NAD 1983 vs NAD 1983 (CSRS) vs NAD 1983 (CSRS) v4

‒ Latter is more accurate, former are most useful

• NAD83 to WGS84 (publish to web)

‒ 1 to 1.5 m shift depending on location (vertical as well)

‒ NAD83_To_WGS84_5 = NAD83_CSRS_To_WGS84_2 = ITRF96

‒ WGS84_(ITRF00)_To_NAD83 (AGP default) – within cm of ITRF96

• NATRF 2022

‒ New US datum to replace NAD83, currently delayed (but coming)

‒ Both horizontal and vertical, effectively WGS84
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ArcGIS Transformations

https://pro.arcgis.com/en/pro-app/latest/help/mapping/properties/pdf/geographic_transformations.pdf

https://pro.arcgis.com/en/pro-app/latest/help/mapping/properties/pdf/geographic_transformations.pdf


Grid Shift Files
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Grid shift files 

Grid shift files (.gsb) are used to complete datum transformations and adjust coordinates between reference systems 

In Canada, grid shift files do not come packaged with Esri software - the user must obtain the appropriate file and place it in the 
correct location

When transforming between NAD 83(Original) and NAD 83(CSRS), there is no national grid shift file that works for all of Canada

Grid shift files are maintained by regional authorities

Esri software does not always have OOTB transformations that correspond to all grid shift files in Canada or between all datums,
so the user usually needs to create one
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Downloading grid shift files 

https://a100.gov.bc.ca/pub/mascotw/protected/convert.html

https://webapp.csrs-scrs.nrcan-rncan.gc.ca/geod/data-
donnees/transformations.php

ftp://ftp.gdbc.gov.bc.ca

https://a100.gov.bc.ca/pub/mascotw/protected/convert.html
https://webapp.csrs-scrs.nrcan-rncan.gc.ca/geod/data-donnees/transformations.php
https://webapp.csrs-scrs.nrcan-rncan.gc.ca/geod/data-donnees/transformations.php
ftp://ftp.gdbc.gov.bc.ca/
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Working with grid shift files
• To use the grid shift file to perform a transformation, several things must 

occur: 

• The .GSB file must be copied to the appropriate file path in the ArcGIS Pro folder

• A custom transformation must be created that references the .GSB file

• Make sure the transformation is tested to ensure that it is configured properly

C:\Program Files\ArcGIS\Pro\Resources\pedata\ntv2\canada

<user profile>\AppData\Roaming\Esri\ArcGISPro\ArcToolbox\CustomTransformations
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Demo: working with grid shift files



Common Issues and Pitfalls
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Common issues and pitfalls

Undefined or incorrect spatial 
reference

Unknowingly double transforming 
data

Differences in regional datums

Custom transformation method is not 
available in pick list



©2022 Land Title and Survey Authority of British Columbia

Scenario: undefined or incorrect spatial reference
Picture this: you receive data> you add it to your map> it lines up smack in the middle of the ocean….

Solution: examine the coordinates of the data in an unprojected map and make an educated guess on the correct spatial 
reference
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Scenario: unknowingly double transforming your data
Picture this: you’ve done your research> you’ve read some blog posts> you’re confident you are applying the correct 
transformation> the data moves further apart than it was before…

Solution: determine if the data has incorrect metadata

https://resources.esri.ca/getting-technical/your-guide-to-canadian-datum-transformations-and-arcgis-online-part-3
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Scenario: differences in regional datums
Picture this: you’ve stored the GSB file correctly> you’ve created a custom transformation> you apply it> all appears 
successful, but your data hasn’t actually moved…

Solution: ensure the GSB file you are using applies to your area of work
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Scenario: custom transformation method is not available
Picture this: you’ve stored the GSB file correctly> you’ve created a custom transformation> but, the custom 
transformation you’ve created is not available from the pick list…

Solution: ensure the coordinate systems specified when you created the custom transformation are the same as the 
datasets you are working with
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Demo: resolving common transformation 

issues 



Q&A/Open Discussion
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ParcelMap BC Resources:

• Adoption Resources & Tools
• Data Products & Descriptions
• Webinars & Workshops (slides & videos)

Feedback, Questions & Closing Remarks

https://help.ltsa.ca/parcelmap-bc/adoption-resources-and-tools
https://help.ltsa.ca/parcelmap-bc/parcelmap-bc-data-products-and-descriptions
https://help.ltsa.ca/parcelmap-bc-workshops-and-tutorials
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Thank You For Participating!

Video recording & slide deck will posted soon!
https://help.ltsa.ca/parcelmap-bc-workshops-and-tutorials

Learn more at:
ltsa.ca/parcelmapbc

help.ltsa.ca/parcelmap-bc

Have questions? Contact us parcelmapbc@ltsa.ca

ParcelMap BC Newsletter: Sign up here!

https://help.ltsa.ca/parcelmap-bc-workshops-and-tutorials
mailto:parcelmapbc@ltsa.ca
https://ltsa.ca/contact-us/subscribe-to-ltsa-communications/
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