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National Soil Database

• Covers the entire land mass of Canada

• 1:1 million scale

• Each polygon on the map represents a distinct soil type

• Contains major attributes for plant growth, land 

management and soil degradation
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Source: Soil Landscapes of 

Canada Working Group (2010)



Description of the tables

• PAT: links geographic location of 

soils and their attributes in the 

associated tables

• CMP: links polygon and soil 

attributes in soil name table 

(SNT) and soil layer table (SLT)

• SNT: describe the general 

physical and chemical 

characteristics of soils in a 

polygon

• SLT: contains physical and 

chemical information vertically
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Soil Database of SWAT 

• SWAT distributed

• Soil database 

(Swat_US_Soils.mdb)

• Parameter database 

(SWAT2012.mdb)

• SWAT2012 contains 

usersoil table

• Contains component 

parameters and layer 

parameters

Field Name Definition

SNAME Soil name

NLAYERS Number of layers

SOL_ZMX Max rooting depth

SOL_BD Moist bulk density

SOL_AWC Available water

SOL_CBN Organic carbon content

CLAY Clay content

SILT Silt content

SAND Sand content

ROCK Rock content

USLE_K Soil erodibility factor

SOL_EC Electrical conductivity
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Approaches to build usersoil
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Motivation and objective

• Existing approaches:

• Time intensive for large basins

• Prone to errors

• Objective

• To develop an ArcGIS tool that preprocesses the national soil 

database of Canada into usersoil database of SWAT
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Algorithm
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NO

NSDB

IMPORT SOIL FROM PAT & CMP 

TO USERSOIL

ALL SOIL 

IMPORTED?

NO

IMPORT PARAMETERS OF SOIL FROM 

SNT & SLT TO USERSOIL

ALL PARAMETERS 

IMPORTED?

YES

YES

END



Tool development

• A Script written in Python language

• Arcpy and math modules used

• Cursor objects created to search, insert, and update 

tables

10



Tool development
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• The custom tool in ArcGIS 10.2 used to create a graphical 

user interface



Case study

• The river begins from the 

Columbia Glacier and 

drains into Lake Athabasca

• Covers 138,000 km2

• Landuse:

• glacier

• Agriculture

• Forest

• Wetlands

• Urban centers

• The basin has 9 subasins
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How to use the tool?
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• Place NSDB, script and tool in one folder

• Load the tool into arctool box



How to use the tool
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• Provide the input parameters



How to use the tool

15



Tool output

16



Simulation results
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THANK YOU!
Questions/comments: 

gbetrie@athabascau.ca and

junyew@athabascau.ca
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