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Welcome & Opening Remarks

Workshop

A ParcelMap BC Adoption Working Group resource, presented as part of the ICl Society Virtual Café series
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https://ltsa.ca/products-services/parcelmap-bc/adopting-parcelmap-bc/adoption-working-group

Understanding Data Alignment through
BC’'s Datums and Transformations

Dave Horwood — Land Information Systems Architect, LIS, Esri Canada
Sarah Sibbett — Service Delivery Manager, LIS, Esri Canada
Janice Martin — Application Specialist, LIS, Esri Canada
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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
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. Q&A/Open Discussion

innovation. INtegrity. Lrust.




view of Datums and

sformations in BC




Overview of Datums and Transformations in BC

Historical Datums of North American Datum (NAD) 1927 (NAD27)

British Columbia
NAD 1983 (NADS3)

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)
E——— s _ bcLand
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CSRS Versions

Version(epoch)  Frame Adopted Based on
VO Original 1986-1993 Horizontal adjustments
vl (1997.0) CSRS96 1996 Transformation from ITRF94
v2 (1997.0) CSRS98/CSRS 1998 Transformation from ITRF96 *
v3 (1997.0) 2000 Transformation from ITRF97
(first complete CBN)
v4 (2002.0) 2002 Transformation from ITRF2000
v5 (2006.0) 2009 Transformation from ITRF2005
v6 (2010.0) 2012 Transformation from ITRF2008
v7 (2010.0) 2019 Transformation from ITRF2014
* definition of NAD83(CSRS=CSRS98) ".
bcLand
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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

NAD27

Pre-1983

Prelim. NADE3 (TRIM)

GRID11.dac

NADE3(june 90)

bcgrid2.dac

-

NMIP93

NADS3

MNADS3(C SR598)

/

BC_93_98.GSB

\

BC_27_98

.GSB

back to transfc:irmatic:n menu

v

CRD2000 & NVIZ005

CRD98_00.GS

V

CRD93_00.GSB

CRD27_00.GSB

WV

NVI98_05.GS5B

\

NVI93_05.GSB

NVI2ZT_05.GSB

Vv

GWVRD2005 & BC2005

GVRD9805.G5B (abandon this 0ne}>
I\

BC_98_05.GSB

BC_93_05.GSB

BC_27_05.GSB

and
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Drawing on a “common canvas”

Which datum to select?

e Depends on use

What are other government agencies/partners using?

e 3 datums due to high amount of tectonic shift for Victoria/Vancouver Island
e Borders with Alberta, US, Yukon, Indigenous & First Nations
e US also plan to develop new datum

For what purpose is the data going to be used?

e Accuracy, aligment

Minimize transformations on the fly where possible

e Projections easier than transformations
e Parametric easier than grid shift
¢ Avoid invoking the “wrong” transformation accidently (or no transformation at all)
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Datums

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

Spheroidal
Height

A datum provides a consistent
reference frame for location

Includes reference geoid/ellipsoid,
origin, and control

Longitude

Different than projection, many e...,,o.d,s,h.{d

projections can still use the same 7

datum VR
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Datums (cont.)

- Spatial point of reference that provides consistency and
accuracy for all users

Datum A
| 1
A s
¥y
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Datum transformations

Converts coordinates to X,Y,Z earth-centered
coordinates

Applies change for size/shape of

reference ellipsoid

Generates new X,Y,Z coordinates for new datum '

bc Land
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‘ @ Applies 3D change on origin
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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
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NAD 83 (Adopted / Original) to NAD 83 (CSRS) in BC

Esclaves
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Overlap between CRD and NVI
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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

—  Latteris more accurate, former are most useful

NAD83 to WGS84 (publish to web)
— 1to 1.5 mshift depending on location (vertical as well)
- NADS83_To_WGS84_5 = NAD83_CSRS_To_WGS84 2 = ITRF96

—~  WGS84_(ITRF00) To_NADS83 (AGP default) — within cm of ITRF96

NATRF 2022
—  New US datum to replace NAD83, currently delayed (but coming)

—  Both horizontal and vertical, effectively WGS84

innovation. inteqrity. trust.
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ArcGIS Transformations

NAD_1983 CSRS_To_WGS_1984 1473 | Geocentric_Translation 0.0 0.0 0.0
NAD_1983_ CSRS_To_WGS_1984 1 1842 | Geocentric_Translation 0.0 0.0 0.0
NAD_ 1983 CSRS_To WGS_1984 2 1946 | Coordinate_Frame -0.991 1.9072 0.5129 | -0.02578991 | -0.00965010 | -0.01165994 0.0
NAD_1983 HARN_PACP0O0_MARP0O_To_ 108307 | Coordinate_Frame -0.9102 2.0141 0.5602 -0.029039 -0.010065 -0.010101 0.0
WGS 1984

NAD_1983 HARN_To WGS_1984 2 1900 | Coordinate_Frame -0.9738 1.9453 0.5486 | -0.02755079 | -0.01004922 | -0.01135900 0.0
NAD_1983 HARN_To WGS 1984 3 1901 | Coordinate_Frame -0.991 1.9072 0.5129 | -0.02578991 | -0.00965010 | -0.01165994 0.0
NAD_1983 MARPO0_To_WGS_1984 108018 | Coordinate_Frame -0.9102 2.0141 0.5602 -0.029039 -0.010065 -0.010101 0.0
NAD_1983_PACP00_To WGS_1984 108017 | Coordinate_Frame -0.9102 2.0141 0.5602 -0.029039 -0.010065 -0.010101 0.0
NAD_1983 To WGS_1984 4 1308 | Coordinate_Frame -0.9738 1.9453 0.5486 | -0.02755079 | -0.01004922 -0.011359 0.0
NAD_1983 To WGS_1984 5 1515 | Coordinate_Frame -0.991 1.9072 0.5129 | -0.02578991 | -0.00965010 | -0.01165994 0.0
ITRF_2000_To_NAD_1983 2011 108353 | Coordinate_Frame 0.9956 -1.9013 -0.5215 0.025915 0.009426 0.011599 0.00062
ITRF_2000_To_NAD_ 1983 CORS96 108150 | Coordinate_Frame 0.9956 -1.9013 -0.5215 0.025915 0.009426 0.011599 0.00062
ITRF_2000_To_NAD_15983 HARN 108281 | Coordinate_Frame 0.9956 -1.9013 -0.5215 0.025915 0.009426 0.011599 0.00062
ITRF_2005_To_ITRF_2008_2 108052 Position_Vector 0.002 0.0009 0.0047 0.0 0.0 0.0 -0.00094
ITRF_2008 To_IG05(2012)_Intermediate_CRS 9186 | Coordinate_Frame -23.772 -17.49 -17.859 -0.3132 -1.85274 1.67299 5.4262
ITRF_2008 To ITRF 2014 7par 108074 Position Vector -0.0016 -0.0019 -0.0024 0.0 0.0 0.0 0.00002
ITRF_2008 To NAD 1983 2011 108360 | Coordinate Frame 0.99343 -1.90331 -0.52655 0.02591467 0.00942645 | 0.01159935 | 0.00171504
ITRF_2008_To_NAD_1983 MA11 108361 | Coordinate_Frame 0.908 -2.0161 -0.5653 0.028971 0.01042 0.008928 0.0011
ITRF_2008_To_NAD_1983_PA11 108362 | Coordinate_Frame 0.908 -2.0161 -0.5653 0.027741 0.013469 0.002712 0.0011
ITRF_2014_To_NAD_1983_CSRS_v7_7par 108075 Position_Vector 1.0053 -1.9092 -0.5416 -0.0267814 0.0004203 -0.0109321 0.00037 '
S ae | bc Land
Innovation. ‘ hﬁtﬁsﬁﬂlﬁiro.$rcéi$‘.&bm/en/pro-app/Iatest/heIp/mapping/properties/pdf/geographic transformations.pdf Title & Survey

©2022 Land Title and Survey Authority of British Columbia



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




Grid shift files

—

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

8
e
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

.
! i

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

L

Grid shift files are maintained by regional authorities

L

—
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 ".
¢
s TR _ bcLand
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Downloading grid shift files

National Transformation Coordinate Conversions

The official software for conversion of coordinates from NAD?7 ta various versions of NADS3 or conversion between NADS3 versions (latitude longitude or UTM) in British Columbia is called the National Transformation Version 2.0 (1
the Federal Geodetic Survey Division in cooperation with the provinces. For a web application visit NTv2 (nrcan-rncan gc.ca), and to download a desktop application visit Deskiop w1

T 0w 5 = e (R S |
Please refer to the Disclaimer.b( file before procesding. By continuing you have implicitly agreed to the disclaimer.
Read Me in order to determine which rransformation(s) you require. Also the files Naming tet and Numbering doc list equivalent naming and numbering schemes used for the various NADS3 re-adju 1 e
1 I - Government  Gouvernement n
. . . ' Search C. 2
IMPORTANT - When performing ransformations on Vancouver Island please refer o the file NVI-CRDusrmin doc ofCanada  duCanada Sach Conadaca
The following Transformations can be performed by downloading the appropriate Binary Grid Shift file ( GSB) listed below for use / input to the NT+2 software MENU ~
Or download via the Graphics Spread Sheet by clicking on the pale blue arrows within. (Log on as: Anonymous - No Password Required)
NAD27 1o NADS3(PRF1998): BC_27 98 GSB. Canadaca > Natural ResourcesCanada > Maps. Tools and Publications > Geodetic Reference Systems > Geodetic tools and data

> Coordinate Transformations
NAD27 to NADS3(CRD2000): CRD27_00.GSB

NAD27 1o NAD83(NVI2005): NVI2T_05 GSB

. .
NADY? 1o NADS3(PRF2005)_BC_27_01 G5 Coordinate Transformations
NADE3(NMIP93) to NADS3(PRF1998): BC_93 98 GSB
L Profile  Signout
NADS3(NMIP93) ro NADS3(CRD2000): CRD93_00.GSB
Il 3D Transformations
NADS3(NMIP93) to NADS3(NVI2005): NVI93_05 GSB
NADE3(NMIP93) to NADS3(PRF2005) BC_93_05 GSB 3D coordinate transformations between NAD83(CSRS) and ITRF realizations are computed using a Helmert similarity
i ‘NADS3(PRF1998) to NADS3(CRD2000): CRD28_00.GSB transformation. The transformation parameters (3 translations, 3 rotations, 1 scale factor) are given for a reference
NADS3(PRF1995) to NADS3(NVI2005). NV N epoch along with their rates of change. The Helmert transformation will transform between NAD83(CSRS) and ITRF at
NADS3 » NVI2005): NVISS_03 GSR

the same epoch as the input coordinates. The transformation does not change the epoch of the output coordinates.

'NADS3(PRF1998) 1o NAD83(PRF2005) BC_98 05.GSB

British Columbia

In the province of British Columbia there are a series of grid shift files for transforming between NAD27 and various
versions of NAD83.

ftp://ftp.gdbc.gov.bc.ca | L potscobmi o

Coverage From To Grid
BC (CRD) NAD27 NADS83(CSRS) 1997 Download CRD27 00.GSB
https://a100.gov.bc.ca/pub/mascotw/protected/convert.html o oy wnosxrgna | waDsacor 1957 | pwmload CADS3 0055
BC (Vancouver Island) NAD83(COriginal) NAD83(CSRS) 1997 Download NVI93 05.GSB
British Columbia NAD27 NADB83(CSRS) 2002 Download BC 27 05.GSB

https//webapp CSrs-scrs.nrcan-rncan.qc. CCI/CIEOd/dCItCI- British Columbia NAD83(Criginal) NAD83(CSRS) 2002 Download BC 93 05.GSB

donnees/transformations.php — | 4
. . . i DC LAl
innovation. ] integrity. | trust. Title & Survey

Columbia



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/

Working with grid shift files

To use the grid shift file to perform a transformation, several things must
OCCuUr:

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

7 - 1 X
Share View Geoprocessing
o ® Create Custom Geographic Transformation *
“ Program Files » ArcGIS » Pro » Resources » pedata » nbvd » canada v pe B
" Parameters Environments @
e Mame Date modified Type Size Geographic Transformation Mame
|| BC_93_05.G58 2/14/2023 9:07 PM GSB File NADSS_ To_NADE3CSRS_BCprov
D ONS3CSv1.a5h 3/26/2012 4:41 PM GSE il Input Geographic Coordinate System
" V1.gs afebfelle & N = GCS_Morth_American_1983 M @
Cutput Geographic Coordinate System
its A NADS3(CSRS)vd - @
- Custorn Geographic Transformation M T2 v
C:\Program Files\ArcGIS\Pro\Resources\pedata\ntv2\canada ST ——TT

Wy
A —— ‘ tene <Lr|seﬁlpgrqu|Ie>\AppData\Roamlng\Esrl\ArcGISPro\ArcTooIbox\CustomTransformatlons ?.SQE?RQ

©2022 Land Title and Survey Authority of British Columbia
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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

« U
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Scenario: undefined or incorrect spatial reference
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Scenario: unknowingly double transforming your data
blog posts

\

v Spatial Reference "'

Projected Coordinate System | MAD 1983 UTM Zane 11N bc I_and

innovation. inteqrity. trust. Title & Survey
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https://resources.esri.ca/getting-technical/your-guide-to-canadian-datum-transformations-and-arcgis-online-part-3

Scenario: differences in regional datums

A\ N o

Layer coordinate systen Transformation path Map coordinate system

MAD 1983 I_|NADS3 To MADE3CSRS BCprov - |1_ MNAD 1983 [CSRS)
- -
Mo vertical C5 Details Mo vertical C5

+ Ty

E——— s | bcLand
Innovation. Iﬂtegllty. frust. Title & Survey

©2022 Land Title and Survey Authority of British Columbia




Scenario: custom transformation method is not available

Geoprocessing

© Project
Parameters Environments

Input Dataset or Feature Class

| Legal Lot

@ Input Coordinate System: NAD_1983_UTM_Zone_10MN
Output Dataset or Feature Class

| LegalLot_Project]

Output Coordinate System

| MAD_1983_CSR5_UTM_Zone_10M

I Geographic Transformation @

* | WG5_1984_(ITRFOD)_To_NAD_1983 + NAD_1983_CSRS_To_WGS5_1984 2

WGS_1924_(ITRFO0)_To_NAD_1982 + NAD_1983_CSRS_To_WGS_1924 2
[]| NAD_1983_To WGS_1984_5 + NAD_1983 CSRS_To_WG5_1984 2
WGS_1924_(ITRFO0)_To_NAD_1982 + NAD_1983_CSRS_To_WGS_1924_1
NAD_1983_To_WGS_1984_5 + NAD_1983_CSRS_To_WGS_1984_1
NAD_1983_To_WGS_1984 4 + NAD_1983_CSRS_To_WGS_1984_2
NAD_1983_To_WGS_1984_4 + NAD_1983_CSRS_To_WGS_1984_1
NAD_1983_To_WGS_1984_1 + NAD_1983_CSRS_To_WGS_1984_2
NAD_1983_To_WGS_1984_1 + NAD_1983_CSRS_To_WGS_1984_1

innovation. inteqrity. ] trust.

1 ®
« ArcT.. » CustormnTransformations w | 0 2 Search CustomTransformations
" Mame Date modified Type Size
=5
2 D MADE3 To_NADE3ICSRS_BCprov.gtf 2/15/2023 6:34 AM GTF File 1KE
Hs o
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Open Discussion




Feedback, Questions & Closing Remarks

ParcelMap BC Resources:

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

Thank You For Participating!

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

Learn more at:
Itsa.ca/parcelmapbc
help.ltsa.ca/parcelmap-bc

‘ Have questions? Contact us parcelmapbc@Itsa.ca

‘ ParcelMap BC Newsletter: Sign up here!
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