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Data product specifications: Soil Landscape Grids of Canada, 100m 

1. Overview  

1.1. Informal description 

 

The Canadian Soil Information Service has developed a detailed dataset of Canada's soils and 

associated properties using advanced machine learning techniques. The Soil Landscape Grids 

of Canada is produced using a combination of historical and current data from both soil sampling 

and remote sensing. The machine learning model is trained using over 10,000 pedon locations 

from across Canada as well as 70 covariate datasets. This new dataset is pivotal in addressing 

the gaps left by legacy soil surveys and facilitates more comprehensive assessments 

nationwide. As new data becomes available and machine learning techniques advance, this 

information can be updated much faster than with traditional soil surveying methods. 

The Soil Landscape Grids of Canada provides valuable data for various environmental and 

agricultural applications, supporting sustainable soil management and scientific research. 

Potential applications include inventorying soil organic carbon stocks, carbon sequestration 

assessment, soil health reporting, erosion studies, and land suitability analysis. 

 

1.2. Data product specification - metadata 

 

This section provides metadata about the creation of this data product specification  

  

Data product specification – title:

  

Soil Landscape Grids of Canada, 100m 

Data product specification  - 

reference date:            

2024 

Data product specification - 

responsible party:        

Canadian Soil Information System (CanSIS), 

Science and Technology Branch 

Data product specification – 

language:                     

English 

Data product specification - topic 

category:              

Agriculture; Environment; Geoscientific Information  

 

1.3. Terms and definitions 
  
 

• Feature attribute  
characteristic of a feature   
 
 

 

• Class 
description of  a  set  of  objects  that  share  the  same attributes, operations, methods, 
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relationships, and semantics [UML Semantics] 
NOTE: A class does not always have an associated geometry (e.g. the metadata class). 

 

• Feature 
abstraction of real world phenomena 

 

• Object 
entity with a well-defined boundary and identity that encapsulates state and behaviour [UML 
Semantics] 
NOTE: An object is an instance of a class. 

 

• Package 
grouping of a set of classes, relationships, and even other packages with a view to 
organizing the model into more abstract structures 

 

1.4. Abbreviations 
 

 
AAFC Agriculture and Agri-Food Canada 
CanSIS           Canadian Soil Information System 

2. SPECIFICATION SCOPE 
 

This data specification has only one scope, the general scope. 
 

NOTE: The term ‘specification scope’ originates from the International Standard ISO19131. 
‘Specification scope’ does not express the purpose for the creation of a data specification or 
the potential use of data, but identifies partitions of the data specification where specific 
requirements apply. 
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3. DATA PRODUCT IDENTIFICATION 

3.1. Data series identification 

Title Soil Landscape Grids of Canada, 100m 
 

Alternate Title  

Abstract The Canadian Soil Information Service has 
developed a detailed dataset of Canada's soils and 
associated properties using advanced machine 
learning techniques. The Soil Landscape Grids of 
Canada is produced using a combination of 
historical and current data from both soil sampling 
and remote sensing. The machine learning model is 
trained using over 10,000 pedon locations from 
across Canada as well as 70 covariate datasets. 
This new dataset is pivotal in addressing the gaps 
left by legacy soil surveys and facilitates more 
comprehensive assessments nationwide. As new 
data becomes available and machine learning 
techniques advance, this information can be 
updated much faster than with traditional soil 
surveying methods. 
 

Purpose The Soil Landscape Grids of Canada provides 
valuable data for various environmental and 
agricultural applications, supporting sustainable soil 
management and scientific research. Potential 
applications include inventorying soil organic 
carbon stocks, carbon sequestration assessment, 
soil health reporting, erosion studies, and land 
suitability analysis. 
 

Topic Category Agriculture; Environment; Geoscientific Information 

Spatial Representation Type Grid 

Spatial Resolution 100m pixels 
 

Geographic Description All of Canada 

Supplemental Information Data is provided in .TIF format and is subdivided at 
provincial boundaries. 
 

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

Keywords Agriculture, Geographic Information Systems, 
Geographic Data, Maps, Soil, Soil Taxonomy  
 

Scope identification Series 

 

3.2. Data product identification 

3.2.1. Bulk Density 



Agriculture and Agri-food Canada    Data Product Specification (ISO 19131) 

 

Page 7 of 18 
 

Unclassified / Non classifié 

Title Bulk density (g/cm3) - Soil Landscape Grids of 
Canada, 100m 

Alternate Title BD_Xdepth_cm_100m1980-2000v1_province.tif 

Abstract Predicted bulk density (g/cm3) at defined depth 
ranges (0–5 cm, 5–15 cm, 15–30 cm, 30–60 cm, 
60–100 cm). The mass of dry soil per unit bulk 
volume.  

Purpose  

Topic Category Agriculture; Environment; Geoscientific Information 

Spatial Representation Type Grid 

Spatial Resolution 100m pixel resolution 

Geographic Description All of Canada 

Supplemental Information  

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

Keywords Soil, Agriculture, Land management, 
Environment, Geomatics, Geographic information 
systems, Geographic data, Maps, Geography 

Scope Identification Dataset 

Feature Attribute Names Bulk Density (g/cm3) 

 

3.2.2. Cation exchange capacity 

Title Cation exchange capacity (meq/100g) - Soil 
Landscape Grids of Canada, 100m 

Alternate Title CEC_Xdepth_cm_100m1980-2000v1_province.tif 

Abstract Predicted cation exchange capacity (meq/100g) at 
a defined depth range (0–5 cm, 5–15 cm, 15–30 
cm, 30–60 cm, 60–100 cm). The interchange of a 
cation in solution and another cation on the surface 
of any surface-active material such as clay colloid 
or organic colloid. 

Purpose  

Topic Category Agriculture; Environment; Geoscientific Information 

Spatial Representation Type Grid 

Spatial Resolution 100m pixel resolution 

Geographic Description All of Canada 

Supplemental Information  

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

Keywords Soil, Agriculture, Land management, 
Environment, Geomatics, Geographic information 
systems, Geographic data, Maps, Geography 

Scope Identification Dataset 

Feature Attribute Names Cation exchange capacity (meq/100g) 
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3.2.3. Clay percentage 

Title Clay percentage (%) - Soil Landscape Grids of 
Canada, 100m 

Alternate Title Clay_Xdepth_cm_100m1980-2000v1_province.tif 

Abstract Predicted clay percentage (%) at a defined depth 
range (0–5 cm, 5–15 cm, 15–30 cm, 30–60 cm, 60–
100 cm).  

Purpose  

Topic Category Agriculture; Environment; Geoscientific Information 

Spatial Representation Type Grid 

Spatial Resolution 100m pixel resolution 

Geographic Description All of Canada 

Supplemental Information  

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

Keywords Soil, Agriculture, Land management, 
Environment, Geomatics, Geographic information 
systems, Geographic data, Maps, Geography 

Scope Identification Dataset 

Feature Attribute Names Clay percentage (%) 

 

3.2.4. pH in CaCl2 

Title pH in CaCl2 - Soil Landscape Grids of Canada, 
100m 

Alternate Title pHCACL2_Xdepth_cm_100m1980-
2000v1_province.tif 

Abstract Predicted soil pH in CaCl2 at a defined depth range 
(0–5 cm, 5–15 cm, 15–30 cm, 30–60 cm, 60–100 
cm). The degree of acidity or alkalinity of a soil 
expressed in terms of the pH scale. 

Purpose  

Topic Category Agriculture; Environment; Geoscientific Information 

Spatial Representation Type Grid 

Spatial Resolution 100m pixel resolution 

Geographic Description All of Canada 

Supplemental Information  

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

Keywords Soil, Agriculture, Land management, 
Environment, Geomatics, Geographic information 
systems, Geographic data, Maps, Geography 

Scope Identification Dataset 
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Feature Attribute Names pH in CaCl2 

 

 

3.2.5. Sand percentage 

Title Sand percentage (%) - Soil Landscape Grids of 
Canada, 100m 

Alternate Title Sand_Xdepth_cm_100m1980-2000v1_province.tif 

Abstract Predicted sand percentage (%) at a defined depth 
range (0–5 cm, 5–15 cm, 15–30 cm, 30–60 cm, 60–
100 cm).  

Purpose  

Topic Category Agriculture; Environment; Geoscientific Information 

Spatial Representation Type Grid 

Spatial Resolution 100m pixel resolution 

Geographic Description All of Canada 

Supplemental Information  

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

Keywords Soil, Agriculture, Land management, 
Environment, Geomatics, Geographic information 
systems, Geographic data, Maps, Geography 

Scope Identification Dataset 

Feature Attribute Names Sand percentage (%) 

 

3.2.6. Silt percentage 

Title Silt percentage (%) - Soil Landscape Grids of 
Canada, 100m 

Alternate Title Silt_Xdepth_cm_100m1980-2000v1_province.tif 

Abstract Predicted silt percentage (%) at a defined depth 
range (0–5 cm, 5–15 cm, 15–30 cm, 30–60 cm, 60–
100 cm).  

Purpose  

Topic Category Agriculture; Environment; Geoscientific Information 

Spatial Representation Type Grid 

Spatial Resolution 100m pixel resolution 

Geographic Description All of Canada 

Supplemental Information  

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

Keywords Soil, Agriculture, Land management, 
Environment, Geomatics, Geographic information 
systems, Geographic data, Maps, Geography 
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Scope Identification Dataset 

Feature Attribute Names Silt percentage (%) 

 

3.2.7. 95% Quantile of predicted soil properties 

Title 95% Quantile of predicted soil properties - Soil 
Landscape Grids of Canada, 100m 

Alternate Title Soil attribute_Xdepth_cm_100m1980-
2000v1_Q95.tif 

Abstract Predicted soil property 95% quantile (Q95) 
uncertainty at a defined depth range (0–5 cm, 5–15 
cm, 15–30 cm, 30–60 cm, 60–100 cm). The unit of 
measure is the same as the corresponding soil 
property.   

Purpose Provides upper quantile ranges of predicted soil 
property values 

Topic Category Agriculture; Environment; Geoscientific Information 

Spatial Representation Type Grid 

Spatial Resolution 100m pixel resolution 

Geographic Description All of Canada 

Supplemental Information  

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

Keywords Soil, Agriculture, Land management, 
Environment, Geomatics, Geographic information 
systems, Geographic data, Maps, Geography 

Scope Identification Dataset 

Feature Attribute Names  

 

 

3.2.8. 5% Quantile of predicted soil properties 

Title 5% Quantile of predicted soil properties- Soil 
Landscape Grids of Canada, 100m 

Alternate Title Soil attribute_Xdepth_cm_100m1980-
2000v1_Q5.tif 

Abstract Predicted soil property 5% quantile (Q5) uncertainty 
at a defined depth range (0–5 cm, 5–15 cm, 15–30 
cm, 30–60 cm, 60–100 cm). The unit of measure is 
the same as the corresponding soil property.   

Purpose Provides lower quantile ranges of predicted soil 
property values 

Topic Category Agriculture; Environment; Geoscientific Information 

Spatial Representation Type Grid 

Spatial Resolution 100m pixel resolution 

Geographic Description All of Canada 

Supplemental Information  
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Constraints Data are subject to the Government of Canada 
Open Data Licence: 
https://open.canada.ca/en/open-government-
licence-canada 

Keywords Soil, Agriculture, Land management, 
Environment, Geomatics, Geographic information 
systems, Geographic data, Maps, Geography 

Scope Identification Dataset 

Feature Attribute Names  

 

 

3.2.9. Soil Great Group classification 

Title Soil Great Group classification - Soil Landscape Grids 
of Canada, 100m 

Alternate Title GreatGroupSoil100mv1_province.tif 

Abstract Predicted Soil Great Group class as defined by the 
The Canadian System of Soil Classification (third 
edition).  

Purpose  

Topic Category Agriculture; Environment; Geoscientific Information 

Spatial Representation Type Grid 

Spatial Resolution 100m pixel resolution 

Geographic Description All of Canada 

Supplemental Information Soil Great Group classes are described in the The 
Canadian System of Soil Classification (third edition).  
 
https://sis.agr.gc.ca/cansis/publications/manuals/1998-
cssc-ed3/index.html 

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

Keywords Soil, Agriculture, Land management, 
Environment, Geomatics, Geographic information 
systems, Geographic data, Maps, Geography 

Scope Identification Dataset 

Feature Attribute Names Soil great group 

 

3.2.10. Soil Great Group class probability (%) 

Title Soil Great Group class probability (%) - Soil 
Landscape Grids of Canada, 100m 

Alternate Title GreatGroupSoil100mv1_uncertainty_province.tif 

Abstract Prediction probability for the Soil Great Group 
classification layer.  

Purpose  

Topic Category Agriculture; Environment; Geoscientific Information 

Spatial Representation Type Grid 

https://sis.agr.gc.ca/cansis/publications/manuals/1998-cssc-ed3/index.html
https://sis.agr.gc.ca/cansis/publications/manuals/1998-cssc-ed3/index.html
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Spatial Resolution 100m pixel resolution 

Geographic Description All of Canada 

Supplemental Information  

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

Keywords Soil, Agriculture, Land management, 
Environment, Geomatics, Geographic information 
systems, Geographic data, Maps, Geography 

Scope Identification Dataset 

Feature Attribute Names Soil Great Group uncertainty 

 

3.2.11. Soil organic carbon 

Title Soil organic carbon (%) - Soil Landscape Grids of 
Canada, 100m 

Alternate Title SOC_Xdepth_cm_100m1980-2000v1_province.tif 

Abstract Predicted Soil organic carbon (%) at a defined 
depth range (0–5 cm, 5–15 cm, 15–30 cm, 30–60 
cm, 60–100 cm).  

Purpose  

Topic Category Agriculture; Environment; Geoscientific Information 

Spatial Representation Type Grid 

Spatial Resolution 100m pixel resolution 

Geographic Description All of Canada 

Supplemental Information  

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

Keywords Soil, Agriculture, Land management, 
Environment, Geomatics, Geographic information 
systems, Geographic data, Maps, Geography 

Scope Identification Dataset 

Feature Attribute Names Soil organic carbon (%) 
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4. DATA CONTENT AND STRUCTURE 

 

Not Applicable 

4.1.  Feature-based application schema 
 

Not Applicable 

 

4.2.   Feature catalogue – Soil Great Group classification 
 

 

Title Soil Great Group classification 

Scope dataset 

Version Number 1.0 

Version Date Dec. 18, 2024 

Producer Agriculture and Agri-food Canada 

 
System-generated attributes (for example, OBJECTID, Shape, Shape Length and Area) are 

not defined in the feature catalog.  

4.2.1. Feature attributes 

4.2.1.1. Soil Great Group (value) 

Name Soil Great Group (value) 

Definitio
n 

A unique value that identifies the Soil Great Group classification as defined by 
The Canadian System of Soil Classification (third edition).  

Aliases  

Produce
r 

AAFC 

Value 
Data 
Type 

integer 

Value 
Domain 
Type 

1 (enumerated) 

Value 
Domain 

 

 Feature Attribute Value 

Label Cod
e 

Definition 

Melanic 
Brunisol 

1 https://sis.agr.gc.ca/cansis/taxa/cssc3/BR/MB/index.html 

 

Eutric 
Brunisol  

2 https://sis.agr.gc.ca/cansis/taxa/cssc3/BR/EB/index.html 

 

Sombric 
Brunisol 

3 https://sis.agr.gc.ca/cansis/taxa/cssc3/BR/SB/index.html 

 

Dystric 
Brunisol 

4 https://sis.agr.gc.ca/cansis/taxa/cssc3/BR/DYB/index.ht
ml 

 

https://sis.agr.gc.ca/cansis/taxa/cssc3/BR/MB/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/BR/EB/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/BR/SB/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/BR/DYB/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/BR/DYB/index.html
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Brown 
Chernoze
m 

5 https://sis.agr.gc.ca/cansis/taxa/cssc3/CH/BC/index.html 

 

Dark 
Brown 
Chernoze
m 

6 https://sis.agr.gc.ca/cansis/taxa/cssc3/CH/DBC/index.ht
ml 

 

Black 
Chernoze
m 

7 https://sis.agr.gc.ca/cansis/taxa/cssc3/CH/BLC/index.ht
ml 

 

Dark Gray 
Chernoze
m 

8 https://sis.agr.gc.ca/cansis/taxa/cssc3/CH/DGC/index.ht
ml 

 

Turbic 
Cryosol 

9 https://sis.agr.gc.ca/cansis/taxa/cssc3/CY/TC/index.html 

 

Static 
Cryosol 

10 https://sis.agr.gc.ca/cansis/taxa/cssc3/CY/SC/index.html 

 

Organic 
Cryosol 

11 https://sis.agr.gc.ca/cansis/taxa/cssc3/CY/OC/index.html 

 

Luvic 
Gleysol 

12 https://sis.agr.gc.ca/cansis/taxa/cssc3/GL/LG/index.html 

 

Humic 
Gleysol 

13 https://sis.agr.gc.ca/cansis/taxa/cssc3/GL/HG/index.html 

 

Gleysol 14 https://sis.agr.gc.ca/cansis/taxa/cssc3/GL/G/index.html 

 

Gray 
Brown 
Luvisol 

15 https://sis.agr.gc.ca/cansis/taxa/cssc3/LU/GBL/index.ht
ml 

 

Gray 
Luvisol 

16 https://sis.agr.gc.ca/cansis/taxa/cssc3/LU/GL/index.html 

 

Fibrisol 17 https://sis.agr.gc.ca/cansis/taxa/cssc3/OR/F/index.html 

 

Mesisol 18 https://sis.agr.gc.ca/cansis/taxa/cssc3/OR/M/index.html 

 

Humisol 19 https://sis.agr.gc.ca/cansis/taxa/cssc3/OR/H/index.html 

 

Folisol 20 https://sis.agr.gc.ca/cansis/taxa/cssc3/OR/FO/index.html 

 

Humic 
Podzol 

21 https://sis.agr.gc.ca/cansis/taxa/cssc3/PZ/HP/index.html 

 

Ferro-
Humic 
Podzol 

22 https://sis.agr.gc.ca/cansis/taxa/cssc3/PZ/FHP/index.ht
ml 

 

Humo-
Ferric 
Podzol 

23 https://sis.agr.gc.ca/cansis/taxa/cssc3/PZ/HFP/index.ht
ml 

 

Regosol 24 https://sis.agr.gc.ca/cansis/taxa/cssc3/RG/R/index.html 

 

Humic 
Regosol 

25 https://sis.agr.gc.ca/cansis/taxa/cssc3/RG/HR/index.htm
l 

https://sis.agr.gc.ca/cansis/taxa/cssc3/CH/BC/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/CH/DBC/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/CH/DBC/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/CH/BLC/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/CH/BLC/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/CH/DGC/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/CH/DGC/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/CY/TC/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/CY/SC/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/CY/OC/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/GL/LG/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/GL/HG/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/GL/G/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/LU/GBL/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/LU/GBL/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/LU/GL/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/OR/F/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/OR/M/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/OR/H/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/OR/FO/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/PZ/HP/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/PZ/FHP/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/PZ/FHP/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/PZ/HFP/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/PZ/HFP/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/RG/R/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/RG/HR/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/RG/HR/index.html
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Solonetz 26 https://sis.agr.gc.ca/cansis/taxa/cssc3/SZ/SZ/index.html 

 

Solodized 
Solonetz 

27 https://sis.agr.gc.ca/cansis/taxa/cssc3/SZ/SS/index.html 

 

Solod 28 https://sis.agr.gc.ca/cansis/taxa/cssc3/SZ/SO/index.html 

 

Vertisol 30 https://sis.agr.gc.ca/cansis/taxa/cssc3/VE/V/index.html 

 

Humic 
Vertisol 

31 https://sis.agr.gc.ca/cansis/taxa/cssc3/VE/HV/index.html 

 

 

 

5. REFERENCE SYSTEMS 

5.1. Spatial reference system 
 

EPSG:42101 (WGS 84/LCC Canada) 

5.2. Temporal reference system 

 

Gregorian calendar 

6. DATA QUALITY 

6.1. Completeness 

 

The spatial scope of this data includes all of Canada excluding areas which have been masked out 

of the dataset. These areas include hydrographic features, urban areas, and bedrock (area varies by 

depth). Data omissions may be present due to the spatial resolution of masking layers used in 

processing this dataset.   

6.2. Logical consistency 

 

All predicted soil property grids are spatially aligned and conform to the expected data structure. 

Attribute values are in accordance with the defined schema, ensuring consistency at all depth layers. 

Masked areas are consistent across depth ranges (excluding bedrock masking which varies by 

depth). The Soil Great Group class probability pixel values are all assigned to one of the valid 

classes in the corresponding lookup table. Soil Great Group class descriptions are provided in both 

English and French. 

6.3. Positional accuracy 

 

This dataset is produced at a 100 m grid resolution. The positional accuracy of this data is 

dependent on the positional accuracy of the 70 co-variables grids (resampled to 100 m) and soil 

https://sis.agr.gc.ca/cansis/taxa/cssc3/SZ/SZ/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/SZ/SS/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/SZ/SO/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/VE/V/index.html
https://sis.agr.gc.ca/cansis/taxa/cssc3/VE/HV/index.html
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point data used to train and run the random forest model. For more details about the co-variable data 

used see: https://doi.org/10.1038/s41597-025-05460-4 

Point soil data is sourced from the CanSIS National Pedon Database 

(https://open.canada.ca/data/en/dataset/6457fad6-b6f5-47a3-9bd1-ad14aea4b9e0) and the 

Canadian Forest Service. Spline algorithms were implemented to harmonize point soil data to 

uniform depths as the original data was not collected at consistent depths.  

The dataset is not recommended for field-scale applications due to positional uncertainty and 

resolution limits. 

 

6.4. Temporal accuracy 

 

The Soil point data used in training the random forest model was collected predominantly between 

1980-2000. This legacy data may not reflect recent changes in land use, management, or soil 

conditions. This dataset is not suitable for detecting short-term changes in soil properties. 

 

6.5. Thematic accuracy 
 

Model based cross validations were based on 90/10 training and validation split during Quantile 

Random Forest computations. Table 1 shows coefficients of determination (R2) and root mean 

squared error (RMSE) between the out-of-bag (OOB) predicted and observed data. Overall, the 

intrinsic statistical validation with R2 values range between 0.70 and 0.82, indicating strong 

performance of the random forest algorithm. 

Table 1. Coefficients of Determination (R²) and Root Mean Square Error (RMSE) 

Between Predicted and Observed Data 

Predicted soil property R2 RMSE 

SOC at 0–5 cm depth (%) 0.82 3.44 

SOC at 5–15 cm depth (%) 0.82 3.36 

SOC at 15–30 cm depth (%) 0.82 3.40 

BD at 0–5 cm depth (g/cm3) 0.73 0.13 

BD at 5–15 cm depth (g/cm3) 0.72 0.13 

BD at 15–30 cm depth (g/cm3) 0.70 0.14 

Sand at 0–5 cm depth (%) 0.75 10.31 

Sand at 5–15 cm depth (%) 0.76 10.03 

Sand at 15–30 cm depth (%) 0.76 10.81 

Clay at 0–5 cm depth (%) 0.72 6.41 

Clay at 5–15 cm depth (%) 0.71 6.74 

Clay at 15–30 cm depth (%) 0.73 7.36 
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The overall accuracy of the predicted soil classes, as shown in Table 2, was 62%, indicating 

agreement with the classes reported from soil surveys. 

Table 2. Statistical accuracy of predicted soil classes 

Accuracy measure Value % 

Overall agreement 62 

Overall disagreement 38 

Overall quantity disagreement 19 

Overall allocation disagreement 19 

 

Additionally, three independent statistical validation sites were selected to assess the accuracy of 

the predicted data. For details on this validation, please refer to: https://doi.org/10.1038/s41597-025-

05460-4 

 

6.6. Lineage statement 

7. DATA CAPTURE 
 

The data for the Soil Landscape Grids of Canada, 100m was captured using soil point data with 
geographic coordinates, harmonized to uniform depths using spline algorithms. Additionally, 
covariates such as climate, land cover, topography, and surficial geology were compiled and 
processed to support the predictive soil mapping process. 

8. DATA MAINTENANCE 
 

Irregular. 

9. PORTRAYAL 
 
Not applicable. 

 

Lineage 
Statement 

The Soil Landscape Grids of Canada, 100m dataset was developed 
using a combination of soil point data and various co-variables. The 
dataset was created through predictive soil mapping methods, which 
involve machine learning algorithms to produce spatially explicit soil 
information. The primary machine learning model used was the Random 
Forest algorithm, implemented using the R package Ranger. The soil 
point data were harmonized to uniform depths using spline algorithms, 
and covariates such as climate, land cover, topography, and surficial 
geology were compiled and processed. The dataset covers the entirety 
of Canada at a 100m grid resolution and includes bias correction and 
uncertainty measures. The data were validated using both model-based 
and area-based statistical validation methods. The dataset is intended 
for use in national and regional soil organic carbon stock inventory, 
carbon sequestration assessment, soil health, soil erosion, land 
suitability, and other large area-based modeling applications. 

Scope Entire Dataset 

https://doi.org/10.1038/s41597-025-05460-4
https://doi.org/10.1038/s41597-025-05460-4
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10. DATA PRODUCT DELIVERY 

 
TIF 
format name: Tag Interleaved File: 
version: 6.0 
specification: GeoTIFF is format extension for storing 
georeference and geocoding 
information in a TIFF 6.0 compliant raster file by tying a 
raster image to a known model space or 
map projection. 
languages: eng 
character set: utf8 

 

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

 

 


