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List of Terms 

Abbreviations 

AEP: Alberta Environment and Parks 

GIS: Geographic Information System 

GOA: Government of Alberta 

RMA: Riparian Management Area 

Glossary 

Aerial Videography: Video captured from a low flying aerial platform, such as helicopter. 
 
Intactness: In reference to the condition of natural habitat, intactness refers to the extent to which habitat 
has been altered or impaired by human activity, with areas where there is no human development being 
classified as high intactness.  
 
Metric: A qualitative or quantitative variable that can be measured (quantified) or described (qualitatively) 
and demonstrates either a trend in an indicator or whether or not a specific threshold was met. 
 
Riparian Area, Riparian Habitat, Riparian Land, or Riparian Zone: Transitional areas between upland 
and aquatic ecosystems that have variable width and extent both above and below ground. These lands 
are influenced by and/or exert an influence on associated water bodies, which includes alluvial aquifers 
and floodplains, when present. Riparian lands usually have soil, biological, and other physical 
characteristics that reflect the influence of water and/or hydrological processes. 
 
Riparian Management Area: As per Teichreb and Walker (2008), and for the purpose of this report, a 
Riparian Management Area is defined as an area along the shoreline of a waterbody that includes near-
shore emergent vegetation zone, the riparian zone, and a riparian protective (buffer) zone.    
 
Waterbody: Any location where water flows or is present, whether or not the flow or the presence of 
water is continuous, intermittent, or occurs only during a flood. This includes, but is not limited to lakes, 
wetlands, aquifers, streams, creeks, and rivers. 
 
Watercourse: A natural or artificial channel through which water flows, such as in creeks, streams, or 
rivers.  
 
Watershed: An area that, on the basis of topography, contributes all water to a common outlet or 
drainage point. Watersheds can be defined and delineated at multiple scales, from very large (e.g., 
thousands of square kilometers, such as the North Saskatchewan River watershed) to very small local 
watersheds (e.g., square metres, such as a small prairie wetland).  
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1.0 Introduction 

1.1. Project Background & Context 

Riparian areas provide a multitude of ecosystem functions, including water quality improvement, sediment 
removal, nutrient cycling, bank stabilization, and flood reduction. While these habitats provide a wide 
range of benefits to human communities, the loss and impairment of riparian lands in Alberta has been 
significant, and recent watershed management efforts throughout the province have been focused on 
identifying priority areas for riparian restoration and habitat management. In order to efficiently target 
restoration efforts and resources, however, there first needs to be reliable information about the location, 
condition, and function of riparian habitats.  
 
At present, there is little information about the location and extent of riparian habitat in Alberta, and the 
condition of these habitats is typically assessed at a site-specific or reach-scale using either ground-
based surveys, airborne videography, or stereo air photo interpretation methods. These approaches tend 
to be labour intensive and costly, and often rely on subjective and qualitative metrics to assess the 
condition of riparian vegetation. While these methods are useful for gathering information about the 
general condition of riparian habitat at small spatial extents, there is a need for a more rigorous and 
objective approach to riparian condition assessments. Further, developing reliable and cost-effective 
methods that allow for the standardized assessment of riparian condition at different spatial resolutions 
(e.g., very detailed and fine-scale versus general and coarse-scale), and that can be tailored to the type 
and quality of available data (e.g., expensive and high resolution versus freely available and lower 
resolution) is an important step in improving riparian management outcomes across the province. 
 
Given the large area of riparian habitat within Alberta, Fiera Biological responded to the pressing need to 
develop a riparian condition assessment method that is rapid, reliable, repeatable, comparable, and 
objective. This GIS-based assessment method allows for a general assessment of riparian condition for 
stream and lake shorelines using land cover layers derived from satellite data, thereby allowing for the 
mapping and assessment of riparian habitats over large spatial extents. The approach provides an 
overview of the status of riparian health at the watershed scale, which allows land managers to direct 
restoration activities, management efforts, and financial resources towards the areas where there is the 
greatest need.  
 
In the spring of 2018, this GIS riparian assessment method was used to assess nearly 900 km of stream 
and lake shoreline in the Pigeon, Gull, Sylvan, and Buffalo lake watersheds (Fiera Biological 2018a), 
using land cover data derived from the most recent SPOT satellite imagery available (2016 for Gull and 
Sylvan and 2017 for Buffalo and Pigeon). When initially developed, this GIS-based approach was 
validated against videography-based assessments and performed well (Fiera Biological 2018b); however, 
for AEP to have confidence in the results of this work, and extend the method to other regions of the 
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province, further validation of both the land cover inputs into the model and the intactness scores 
provided by the model is required. Because of known issues discerning particular land classes (e.g., 
pasture versus open/natural ground cover) and limitations associated with using satellite imagery to 
assess condition on the ground (e.g., image resolution, features obscured by tree cover) it is important to 
assess both the land cover and intactness scores critically so that the results from future assessments 
can be trusted and the purpose of the GIS-based approach fully understood and appreciated. 
 

1.2. Study Goal and Objectives 

The overall goal of this project was to assess the performance of the GIS-based method used to evaluate 
the intactness of riparian habitats along the shorelines of Pigeon, Gull, Sylvan, and Buffalo lakes and their 
associated tributaries. This involved both desktop and field approaches to validation. In order to 
accomplish the project goal, the following major objectives were defined for this project:  

1) Perform a desktop accuracy assessment of the land cover layers that were created for each 
watershed; 

2) Perform an accuracy assessment of GIS-derived intactness scores using validation data collected 
in the field and during a desktop-based validation assessment;  

3) Test of ability of the GIS assessment approach to capture relative differences in intactness locally 
and regionally. 

 
The results of this validation work provide the Government of Alberta with information about the accuracy 
and suitability of the GIS-based method to characterize riparian intactness along lake shorelines in central 
Alberta. Additionally, this report outlines issues that should be considered in the creation and 
development of land cover layers that are used to assess riparian condition, as well as considerations for 
how to modify the GIS method to improve the accuracy and reliability of the tool.  
 

1.3. Study Areas  

This study included the watersheds of four lakes: Pigeon, Gull, Sylvan, and Buffalo (Map 1). These large 
lakes are located in the Parkland Natural region, have various degrees of shoreline development, and are 
considered important recreational lakes in central Alberta. 
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Map 1. Location of the four lakes and the associated tributaries that were assessed within each lake watershed included in this study. 






















































































