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1
OVERVIEW
1.1
TITLE 

Canada Structures: Product Specifications 
1.2 
REFERENCE DATE 
2024-05-30
1.3
RESPONSIBLE PARTY

Public Safety Canada
Resilience and Economic Integration Division

Data Science and Engineering Team
1.4
DISTRIBUTOR PARTY

Public Safety Canada
Information and Data Governance Division
Office of the Chief Data Officer

1.5
LANGUAGE 
Languages in which the product specifications are available according to ISO 639-2 standard: 
eng – English 
fra - French 
1.6
TERMS AND DEFINITIONS
DHM

Digital Height Model
EPSG 
European Petroleum Survey Group 
ESRI

Environmental Systems Research Institute Inc.

HRDEM
High Resolution Digital Elevation Model 
ISO 

International Organization for Standardization 
MSB

Microsoft Building Footprints
NRCan 
Natural Resources Canada 
ODB

Open Database of Buildings

OSM

Open Street Map

PS

Public Safety Canada

1.7
INFORMAL DESCRIPTION OF THE DATA PRODUCT 

Canada Structures is a database of existing structure data sources in Canada. The three data sources of the database are the Open Data Base of Buildings (ODB), Open Street Maps (OSM) buildings, and Microsoft Building Footprints (MSB). The product is provided in vector format created by Public Safety Canada (PS).
The product is available at no cost on the Open Government of Canada website: http://open.canada.ca
The Canada Structures is available in one format:

· Prepackaged files (static files): These prepackaged files are published and updated when changes occur. They are available in Shapefile (ESRI™).
2
SPECIFICATION SCOPE

2.1
SCOPE IDENTIFICATION 

Main 
2.2
LEVEL 

Dataset 
2.3
LEVEL NAME

 Main scope of “Canada Structures” 
2.4
EXTENT

2.4.1
Vertical extent

The data is three-dimensional. The minimum and maximum elevation values in the height attribute is expressed in meters according to the Canadian Geodetic Vertical Datum of 2013 (CGVD2013). 
2.4.2
Horizontal extent

2.4.2.1 West bounding longitude 
-141.0 

2.4.2.2 East bounding longitude 
-53.0 

2.4.2.3 South bounding latitude 
+42.0 

2.4.2.4 North bounding latitude 
+83.0 
2.4.3
Temporal extent

Not applicable

2.4.3.1 Beginning date 

2010
2.4.3.2 Ending date 

Today
3
DATA IDENTIFICATION AND PURPOSE
3.1
TITLE

Canada Structures
3.2
DESCRIPTION
Canada Structures is a database of existing structure data sources in Canada. The three data sources of the database are ODB, OSM, and MSB.
3.3
PURPOSE
The purpose of the database is to provide the most comprehensive and accurate collection of structure intelligence in Canada for general risk assessments. The database improves on existing resources by leveraging numerous open sourced building data sets to increase coverage, precision, and information of buildings across the country.
3.4
TOPIC CATEGORY

Structure


3.5
SPATIAL REPRESENTATION TYPE
Vector

3.6
SPATIAL RESOLUTION

Not Applicable
3.7
SUPPLEMENTAL INFORMATION

This database is freely accessible through Open Government and the Government of Canada. Canada Structures is provided as pre-packaged ESRI Shapefiles to represent structures and property intelligence for all of Canada. The database is partitioned by province for ease of access. The data is subject to the same limitations as the source data, however, the data set has been quality controlled by PS to improve accuracy in the source data.
3.8
CONSTRAINTS

3.8.1
Legal

Access restrictions: unrestricted

Usage restrictions: unrestricted
Data are subject to the Government of Canada Open Data Licence Agreement: https://open.canada.ca/en/open-government-licence-canada 

3.8.2
Security

Unclassified
4
DATA CONTENT AND STRUCTURE

4.1 
DESCRIPTION

The database contains over 13 million structures in Canada with intelligence on attributes such as type (detached home, row house, etc), usage (residential, commercial, etc), and structure dimensions (perimeter, area, and height).
Each of the ODB, OSM and MSB datasets have value on their own, however the combination of these presents additional value based on coverage, accuracy, and precision. The ODB is a collection of building footprints provided by Statistics Canada under the Open Government License in Canada and is a standardized collection of 65 structure datasets originating from various governments sources across Canada. 

OSM polygon and attributes are open access data made available from a decentralized community of contributors, including enthusiast mappers, GIS professionals, humanitarians, and others to populate and update the building information maintained in the database. MSB is one of the largest open sourced structure location datasets available for Canada, providing data as geolocated polygons with no attributes. Height data originates from the High-Resolution Digital Elevation Model (HRDEM) provided by Natural Resources Canada (NRCan) which includes high-resolution lidar data across sections of Canada. Perimeter and area were calculated by PS using EPSG 102002. A unique identifier is produced and provided by PS. 
4.2 
FEATURE ATTRIBUTES
4.2.1 Shape Distribution Format

	Name of Feature/Attribute
	Name in Shape File
	Data Type
	Description

	Canada Structures Unique Identifier
	CS_ID 
	int64
	Unique ID 

	Province Name
	Province 
	String
	Province name from Statistics Canada  

	Open Street Map Flag
	OSM
	String
	Indicator of building from OSM 

	Open Street Map Unique Identifier
	OSM_ID
	String
	OSM Building ID 

	Open Street Map Name of Building
	OSM_Name 
	String
	OSM Building Name 

	Open Street Map Type of Building
	OSM_Type 
	String
	OSM Building Type 

	Open Database of Buildings Flag
	ODB
	String
	Indicator of building from ODB

	Open Database of Buildings Unique Identifier
	ODB_ID 
	String
	ODB Building ID 

	Open Database of Buildings Origin Data Source
	ODB_Source 
	String
	Municipal data source of building from ODB 

	Microsoft Buildings Flag
	MSB
	String
	Indicator of building from OSM 

	Open Street Map Landcover
	OSM_LC 
	String
	Land cover from OSM 

	Open Street Map Name of Landcover
	LC_Name 
	String
	Name of Land cover from OSM 

	Area of Building Footprint
	Area 
	Real
	Building footprint area 

	Perimeter of Building Footprint
	Perimeter 
	Real
	Building footprint perimeter 

	Height of Building Footprint
	Height 
	Real
	Mean value within geometry from Digital Height Model 


5
REFERENCE SYSTEMS 

5.1 
SPATIAL REFERENCE SYSTEM
5.1.1 
Plane

EPSG 102002 - NAD 1983 Canada Lambert Conformal Conic
5.1.1 
Vertical

EPSG:1127 – Canadian Geodetic Vertical Datum of 2013
5.2 
TEMPORAL REFERENCE SYSTEM

Not applicable
6
DATA QUALITY 

6.1 
COMPLETENESS
All source datasets were visually inspected and investigated for accuracy and precision of polygons and attributes. Polygons and attributes from ODB and OSM are accepted as is and no errors were corrected. MSB has false structure polygons that are a result of the machine learning algorithm used by Microsoft to automatically draw and extract structures from satellite imagery. We completed a quality control process which removed errors originating from the MSB dataset with high accuracy. Duplicate geometries which may have existed from source data or may have been introduced as an artifact of creating the database were removed.

Some geometries near or outside of a Population Centre may have an incorrect height value as a result of overlapping boundaries between the geometry and the height data tile from HRDEM. We completed a quality control process to minimalize these instances. Cases where this may be noticeable may occur for structures on the edge of the Population Centre boundary.  

6.2 
LOGICAL CONSISTENCY

6.2.1 Conceptual Consistency

Not Applicable

6.2.2 Domain Consistency 
We ensure consistency of the domain of value in the Feature table and the dataset through visual validation.
6.2.3 Format Consistency 
We use professional software to generate distribution formats to ensure consistency for product distribution. 
6.2.4 Topological Consistency 
We ensure topological consistency of values in the dataset through visual validation.
6.3
POSITIONAL ACCURACY 
6.3.1
Absolute or external accuracy 
Positions of polygons in the database are subject to the same limitations in accuracy as the source data. We ensure positional consistency of values in the dataset through visual validation.
6.4
THEMATIC ACCURACY 
6.4.1
Quantitative Attribute Accuracy 
Attributes in the database are subject to the same limitations in accuracy as the source data. We ensure thematic consistency of values in the dataset through visual validation.
7
DATA CAPTURE 

7.1 
DESCRIPTION

7.1.1 Combining Datasets

An algorithm was developed by PS to systematically combine ODB, OSM and MSB together. This allowed for greater coverage and a greater degree of information preservation across layers. When polygons overlap from data sources, the algorithm selects the best quality polygon based on a sequence of priority we designed. 
After a period of visual inspection and weighing the merits of each dataset, we identified that the most accurate and complete polygons would be captured by a sequence of priority for the all overlapping data: OSM, ODB, MSB. The decision to use the source data sequencing provided above was based on two principal factors: (1) the recency of the information available, with OSM being updated regularly, and (2) an inspection of the performance of building layers in a variety of sites across Canada. In general, OSM better parsed out individual building units and had a better general geometry precision of buildings. 
Additionally, the constituent source data for ODB was collected and updated to 2019 though information may be older than that. Although the ODB-sourced information may seem more authoritative as it is derived from open municipality information, the information has not been updated for a few years. Further, OSM is typically manually drawn polygons by various geo-contributors, and is likely to capture more geometry precision than Microsoft buildings, which leverages structure detection algorithms and is likely to be more recent than the dated ODB initiative. 

The algorithm captures all non-overlapping polygons from each source to retain maximum data coverage across all sources. The result of this algorithm is a combined database of structures which preserves all information from each source layer where it is available, and a comprehensive representation of structures where they are uniquely available from only one provider. 
7.1.2 Height Attribution

We leverage the open-sourced HRDEM data available from Natural Resources Canada, which includes high-resolution lidar data across sections of Canada. By using both the DSM and DTM data together, we are able to obtain the building or object height through the creation of a digital height model (DHM).

The result of this procedure allows attribution of the mean of DHM values within a polygon as the height attribute, which is in meters. We attribute the mean of DHM values for every polygon within a Population Centre that have underlaying HRDEM data. Population Center is defined by Statistics Canada as an area with a population of at least 1,000 and a population density of 400 persons or more per square kilometre, based on population counts from the current Census of Population. The majority of the HRDEM data was downloaded in 2022 and new data was added to Population Centers in 2024. The accuracy of the height column is subject to the same limitations of the HRDEM data and underlying geometry data from ODB, OSM and MSB. 
7.1.3 Count of Data Polygons and Attributes

Canada Structures has a greater number of building polygons across Canada (n=13,760,754) than all sourced datasets. 
	 
	 
	Information
	Geometry
	Height

	Province
	n
	OSM
	ODB
	OSM
	ODB
	MSB
	HRDEM

	CA
	13760754
	5931825
	4439708
	5931825
	1347240
	6785721
	9156321

	AB
	1910493
	799439
	495617
	799439
	28686
	1082368
	1134549

	BC
	1535416
	761321
	556590
	761321
	85492
	688603
	1178122

	MB
	721810
	316046
	0
	316046
	0
	638831
	398050

	NB
	403613
	174227
	95832
	174227
	13017
	216369
	254450

	NL
	288267
	77634
	0
	77634
	0
	255350
	106668

	NS
	507673
	291348
	230801
	291348
	48127
	168198
	316980

	NT
	19616
	16277
	5835
	16277
	147
	3192
	8322

	NU
	11068
	10736
	0
	10736
	0
	2882
	0

	ON
	4732798
	2565279
	2465651
	2565279
	834418
	1333101
	3436743

	PE
	81686
	24072
	0
	24072
	0
	77119
	33900

	QC
	2794337
	662025
	491156
	662025
	333736
	1798578
	2113512

	SK
	737953
	224776
	98226
	224776
	3617
	509567
	174112

	YK
	16024
	8645
	0
	8645
	0
	11563
	913


8
DATA MAINTAINENCE
8.1 
DESCRIPTION
Data maintenance is determined by the need to access a comprehensive structures database for risk assessment projects within the Federal Government of Canada. Other data sources may be incorporated into the database in the future. The frequency of updates will vary and depend on the availability and need of new data sources.
9
DATA PRODUCT DELIVERY
9.1
DELIVERY FORMAT INFORMATION: SHAPE 

9.1.1
Format Name 

Shapefile - ESRI™ 
9.1.2
Version 
July 1998 
9.1.3
Specification

ESRI Shapefile Technical Description, an ESRI White Paper, July 1998, (http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf) 
9.1.4
Language 

eng - English 
fra – French  
9.2
DELIVERY MEDIUM INFORMATION FOR STATIC FILES 
9.2.1
Units of delivery 
The files are compressed and delivered by province:

Example for english SHAPEFILE format: AB_Structures_en.zip
Example for french SHAPEFILE format: BC_Structures_fr.zip
9.2.2
Transfer Size 
The file size changes according to the selected projects. 
9.2.3
Medium Name 
Open Government of Canada website (http://open.canada.ca) 
9.2.4
Other Delivery Information 
Information regarding the use of the data is defined in the Open Government Licence - Canada (http://open.canada.ca/en/open-government-licence-canada). 
9.3
DELIVERY MEDIUM INFORMATION FOR DYNAMIC FILES 
9.3.1
Units of delivery 
Depend on the user preference. 
9.3.2
Transfer size 
Variable 
9.3.3
Medium Name 
Open Government of Canada website (http://open.canada.ca) 
9.4
REFERENCE TO SPECIFICATION SCOPE 
Main
10
METADATA

The metadata requirements follow the Government of Canada’s Treasury Board Standard on Geospatial Data (ISO 19115).  
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