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VI LAND USE RISK ASSESSMENT 

Human activity may impact water quality in a variety of water, including direct impacts such as the 

release of chemicals and contaminants into the water source (as effluent), or indirectly by changing 

the landscape within the watershed through which water travels before eventually draining into the 

water source as surface or groundwater flows. 

These human activities can be identified and described at a variety of hierarchical levels, from a 

generalized description of ósectorsô of human activity (such as ñagriculture), down to specific 

actions on the environment (cultivation).  How we measure these activities and how we assess 

changes in them over time depends on the level of generalization we are interested in.  For 

example, changes in agriculture practices can be measured at the sectoral level through a landcover 

change assessment which essentially measures the conglomeration of all agriculture related 

activities in terms of their spatial extent.  In contr ast, changes in cultivation practices can be 

measured at the level of the individual farm, and then summarized back up to the sector level, or 

explored at the microscale for each individual farm, or even within an individual agricultural field.  

To identify  sub basins or river reaches that represent areas of the watershed where water quality is 

at risk because of human activities on the landscape of the basin, several datasets were identified 

that represented the important types or sectors of human activity.   From these sectors, spatial 

information was obtained that described the location and extent of key activities for each sector 

within the South Saskatchewan River Basin which may have an impact on water quality, including 

both point and non -point sources of contamination : 

¶ Land use / Land cover 

o Cropland, pasture, forage crops, forest, grassland, developed land, un-

vegetated/disturbed land, etc. 

¶ Agriculture  

o Livestock production  

o Crop production  

o Phosphorus loading risk 

¶ Population Growth  

o Population by census region and town/city  

¶ Industrial Activity  
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o Mines, oil and gas wells, pulp and paper mills. 

¶ Urban Land Use 

o Land use for the City of Saskatoon 

¶ Point Source Effluent 

o Municipal waste water lagoons, industrial effluent sources  

¶ Landfills  

o Landfills with the effective  drainage area of the South SK River  

 

VI.1  General Land Use 

VI.1.i  Delineating Land Use by Drainage Area 

To assess areas of the watershed where land use may be impacting water quality, a landcover 

dataset from Natural Resources Canada was obtained for the year 2000, which included multiple 

categories of land use including agricultural cropland, agricultural pastureland and forage crops, 

wetlands, forested woodland, grassland, water, and urban areas.  The study area (the Saskatchewan 

portion of the South Saskatchewan River Basin) was divided into sub basins according to the PFRA 

sub basin delineation for gross drainage area.  These were then grouped according to the current 

sampling locations where water quality is still being obtained by provincial or fed eral monitoring 

programs to determine if there are sub basins where additional monitoring may be required due to 

intensive land uses.  Each gross drainage sub basin was association with a downstream water 

quality sampling point from the monitoring stations  selected for this study (with continual 

sampling, more than 10 years of data, and those which are still being sampled by current 

monitoring programs).  

All upstream contributing areas for each water quality sampling location were easy to establish 

using the Prairie Farm Rehabilitation Association (PFRA) Watershed Project (see section I.7.i) with 

one exception: station number SK05HH0287 (South Saskatchewan River at Clarkboro Ferry) is not 

located at the downstream-most point of a gross drainage area, making it difficult to delineate 

between upstream and downstream contributing area for that sampling location.  The sub basin for 

this station had to be divided into upstream and downstream contributing areas using a digital 

elevation map (DEM) in ArcGIS software .  First the elevation was mapped (below, left), and from 

the elevation, the contributing areas were identified by adding the delineated surface flow (using 

mapped hydrology data from Environment Canada) and then subdividing the sub basin using the 
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highest elevation points.  Using this technique, an estimated contributing area is identified for each 

delineated surface flow ñbranchò which contributes flow to the river upstream and downstream of 

the sampling point (below , right).  

 

 

This resulted in the fina l upstream contributing a reas for each sampling location: 
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The land use data was then divided by these upstream contributing areas for each sampling 

location to yield the % of each landcover type (pasture, cropland, developed, recreational, etc.) 

upstream from each sampling location.  The same procedure was then repeated for the effective 

drainage area (representing the contributing area in a year with óaverageô precipitation, i.e. a 1 in 2 

year precipitation event) to compare land use for the maximum potential contributing area (gross 

drainage area) to land use in the area of the watershed that contributes runoff in an average year 

(effective drainage area).  Total area and % total area for each landcover type was calculated for 

each between-station contri buting area. 
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VI.1.i  Land Use in the South Saskatchewan River Basin (in Saskatchewan) 
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