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NATIONAL ELEVATION DATA STRATEGY UPDATE 
Fall 2021  

 

LIDAR ACQUISITIONS 2021 
The 2021 LiDAR acquisition period is already coming to an end. In addition to integrating data from several organizations 
across the country, the Canada Centre for Mapping and Earth Observation (CCMEO) team is managing 3 major contracts 
this year funded by the Emergency Management Strategy for Canada. This new data will be integrated to existing products 
and will be useful for several analyses, including those related to flood mapping. Here is a summary of the LiDAR acquisition 
projects that are being implemented by CCMEO in 2021: 

A first project is located over the Hamilton, St. Catharines, Welland and Niagara region in Ontario. This 2,982 km2 region 
was selected with representatives from the province of Ontario. It is particularly interesting because it covers four of the 100 
largest Canadian cities, it is transboundary with the United States, and it will provide data continuity with other existing 
LiDAR data in southern Ontario. 

The second project underway is over the Last Mountain Lake region in Saskatchewan. The project area covers 4,064 km2 

and was selected in collaboration with representatives of the Saskatchewan Water Security Agency and the George Gordon 
First Nation. It includes 13 identified flood-prone municipalities previously identified by the Province.  

Finally, Natural Resources Canada (NRCan), with the Saskatchewan Water Security Agency, is carrying out a first topo-
bathymetric LiDAR data acquisition contract for South Saskatchewan River area, covering over 517 km2. In addition to 
testing the Federal Airborne LiDAR Data Acquisition Guideline, this contract will help evaluate the effectiveness of topo-
bathymetric data collection over the Prairies and help assess the cost-benefit of topo-bathymetric LiDAR compared to other 
technologies, such as Sonar, for flood mapping. While this technology has clear advantages, it still presents challenges in 
Canada, depending on location, water clarity, and weather. 
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Picture from Leading Edge Geomatics who are responsible for the 
LiDAR acquisition in Hamilton, St. Catharines, Welland and 
Niagara Region, May 2021. 

https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgncy-mngmnt-strtgy/index-en.aspx
https://ftp.maps.canada.ca/pub/nrcan_rncan/publications/STPublications_PublicationsST/327/327418/gid_327418.pdf


NEW PRODUCTS AND ELEVATION DATA 

High-Resolution Digital Elevation Model Mosaic 

Last winter, NRCan announced the release of the 
High-Resolution Digital Elevation Model Mosaic 
product (HRDEM Mosaic). The HRDEM Mosaic 
product was developed for users to visualize and 
interact with the data produced under the strategy. 
Unlike the HRDEM product in the same series, 
where data is separated and distributed by each 
acquisition project, the mosaic is created to 
provide a single, continuous representation of data 
from the Strategy. The most recent datasets for a 
given area are used to generate the mosaic. The 
coverage of the HRDEM Mosaic product will 
gradually increase as new HRDEM data becomes 
available. 

A new feature this fall is the creation of a 
visualization tool for the HRDEM Mosaic product. This new web application allows a simplified and quick access to all the 
derived products offered in the product. A new and efficient way to visualize the most accurate elevation data in the country! 

The HRDEM mosaic is distributed through the Data Cube Platform implemented by NRCan. This platform is a powerful 
and scalable system based on open technologies and implemented in a cloud-computing environment. The objective of the 
platform is to make large geospatial datasets and time series accessible to decision-makers, stakeholders, and the public 
through standardized web services. These technologies for managing and exploiting geospatial big data enable fast and 
efficient access and visualization of high-resolution geospatial data and generating on-the-fly derived products. 

 

New elevation data derived from LiDAR 

With the collaboration of several partners, NRCan continues its work to provide Canadians with new, accurate and up-to-
date LiDAR-derived data across Canada. Last June, an additional 107,000 km2 of coverage was added to the HRDEM and 
HRDEM Mosaic products. The data was distributed over 8 provinces: British Columbia, Alberta, Saskatchewan, Manitoba, 
Ontario, Quebec, Nova Scotia, and Newfoundland and Labrador.  

This fall, more than 100,000 km2 are added to the products, with additions in British Columbia, Manitoba, Quebec, Prince 
Edward Island, and the Northwest Territories. With the release of this fall, the total coverage of LiDAR-derived elevation 
data integrated into the National Elevation Data Strategy is now nearly 600,000 km2, covering 84 of Canada's 100 largest 
cities! 

 

 

 

  

 

Figure 1. Representation of various derived products available through the HRDEM Mosaic 1- 
Hillshade of the Digital Surface Model 2- Hillshade of the Digital Terrain Model 3- Slope map 4- 
Aspect map 
 

https://open.canada.ca/data/en/dataset/0fe65119-e96e-4a57-8bfe-9d9245fba06b
https://datacube.services.geo.ca/en/viewer/elevation/index.html
http://ftp.maps.canada.ca/pub/elevation/dem_mne/highresolution_hauteresolution/NationalElevationStrategyPartners.pdf


 

 

 

IMPROVEMENTS OF THE AUTOMATIC EXTRACTION OF BUILDING FOOTPRINTS 

Since its creation in 2018, the Automatically Extracted Buildings product continues to evolve. Building footprints from 
over 60 LiDAR acquisition projects throughout Canada are now distributed free of charge online through the Government 
of Canada Open Maps portal. Product coverage will continue to grow in the coming years! 

The Auto-building system automatically extracts building footprints from airborne 
LiDAR datasets without any manual corrections.  When the "building" class is 
present in the LiDAR data, about 95% of the buildings are detected, while 80% of 
them have a good geometric representation. This makes it an interesting product for 
the detection of buildings in areas with natural hazards, as well as a valuable 
baseline input for the creation of a more elaborate building layer. The minimum 
and maximum height and elevation attributes associated with each building can 
also serve as basic information for various exploratory analyses. 

https://open.canada.ca/data/en/dataset/7a5cda52-c7df-427f-9ced-26f19a8a64d6


Over the course of the last few months, particular effort has been made to 
improve the automatic building extraction system. The performance of the 
system as well as its ability to handle massive data sets have been greatly 
improved. In addition, a study aimed at determining the impact of several 
LiDAR acquisition parameters on the quality of the building footprints 
generated by the system has recently been conducted. These parameters 
include point cloud density, the presence of leaves in trees, the type of 
landscape (urban versus rural), and the amount of overlap between swaths. 
The results of this work will allow us to optimize the parameters of future 
LiDAR acquisitions, and better understand the limitations associated with 
the extraction of buildings using older LiDAR datasets whose acquisition 
parameters are often highly variable. 

 

VALIDATION OF LIDAR CLASSIFICATION BY ARTIFICIAL 
INTELLIGENCEI 

CCMEO’s Innovation and Artificial Intelligence team, in collaboration with 
the University of Sherbrooke and the Computer Research Institute of 
Montréal (CRIM), conducted research to facilitate the use of automatic 
algorithms for the classification of LiDAR data. This research identified a 
methodology to apply on different datasets included in the National 
elevation data strategy and tested its efficiency. The methodology and the 
results were published in the special edition "Large-Scale Deep Learning for 
Sensor-Driven Mapping" of the Canadian Journal of Remote Sensing in May 
2021. The publication, entitled "Large-Scale Classification of Airborne 
LiDAR Point Clouds by Deep Learning", is available in English only. 

A second paper that focuses on improving the methodology will also be 
submitted to the Canadian Journal of Remote Sensing in the fall of 2021. The 
research will be published on the Savoir UdeS portal, under the title 
"Automatic classification of point clouds from airborne  
LiDAR by continuous convolution network" 
[http://hdl.handle.net/11143/18699] (document written in French, with the 
articles in English). 

This research developed expertise and enabled the use of these algorithms in the data validation process. LiDAR 
classification validation is a process that requires significant manual intervention and is therefore only performed on a small 
portion of the dataset. By comparing the automatic classification by artificial intelligence and the one performed by the 
contractor, it is now possible to validate all the project LiDAR data and target the areas where manual interventions are 
necessary. This reduces the manual effort to validate the classification of points and increases the process robustness. This 
new innovative approach is a potential major step forward for more standardized LiDAR classification in the country. 

 

 

We need your feedback! 

Do not hesitate to provide us with 
comments and concrete examples of 
how you use the data. This helps us to 
stay relevant and demonstrate the 
importance of the strategy. You can 
email us at: 

NRCan.elevation-
elevation.RNCan@canada.ca 

You are receiving this message as it 
relates to your anticipated interest in 
LiDAR data. Please inform us if you do 
not wish to receive these updates. 

The authors of the articles are: 
David Bélanger 
Guillaume Légaré-Couture 
Charles Papasodoro 
Mathieu Turgeon-Pelchat 
Pierre Tardif 

https://www.tandfonline.com/doi/full/10.1080/07038992.2021.1927687
http://hdl.handle.net/11143/18699

	Lidar acquisitions 2021
	gip_128e_gc_cover_page_nm.pdf
	National Elevation Data Strategy update, fall 2021
	© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2021
	2021

	NATURAL RESOURCES CANADA
	GENERAL INFORMATION PRODUCT 128e



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.33333

  /EncodeColorImages false

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.33333

  /EncodeGrayImages false

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on 'Press Quality\(1\)'] [Based on 'Press Quality\(1\)'] [Based on 'Press Quality\(1\)'] [Based on 'Press Quality\(1\)'] [Based on 'Press Quality\(1\)'] [Based on '[Press Quality]'] Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks true

      /IncludeHyperlinks true

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



