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State of the Prairie  
Technical Report 

 

 

 

1. Executive Summary 

  

The Prairie Conservation Forum (PCF) is a large, voluntary association of organizations and 

individuals that exists to promote stewardship by Albertans of the biological diversity of 

native prairie and parkland ecosystems. The PCF regularly produces a five-year prairie 

conservation action blueprint, the Prairie Conservation Action Plan (PCAP): 

http://www.albertapcf.org/rsu_docs/pcap-2016-2020--small-.pdf . The PCAP advocates 

maintaining large native prairie and parkland landscapes, conserving connecting corridors for 

biodiversity and protecting isolated native habitats.  

 
In early 2017, the PCF initiated a major undertaking called the óState of the Prairieô. The 

projectôs main goal was to evaluate native cover conditions in the Grassland and Parkland 

Natural Regions of Alberta. A steering committee and a technical team were convened to 

address the following question: 

ǒ Quantify the change and remaining native cover from the early 1990ôs (Time 1) to the 

present day (Time 2) and then summarize and report on the changes by Natural 

Region, Natural Sub-Region, Ecodistricts, Administrative Areas, and Land Tenure 

(Public versus Private). 

The Technical Team addressed and evaluated a couple of other related subject areas: 

ǒ Investigate the viability of the Timescan data analysis process. 

ǒ Adjust ecodistrict areas so that consistency and greater biophysical accuracy occurs 

when nested in the Alberta Natural Region classification framework. 

  

Remaining native cover in both Grassland and Parkland Natural region was determined by 

evaluating eleven separate datasets that best represented the change. Ultimately, three Time 1 

and Time 2 comparisons surfaced: 

ǒ NPVI (1991/93) vs. GVI (2006/16) - Grassland Natural Region 

ǒ PFRA (1995) vs AAFC Annual Crop Inventory (2016) - Grassland Natural Region 

ǒ AAFC Land Use 1990 vs AAFC Land Use 2010 - Grassland and Parkland Natural 

Region 

The results from the three Grassland Natural Region datasets show that native cover has 

remained quite stable in this region; the relatively small increases or decreases (+2% to -2%) 

at the regional scale are within the error margins of the first two sets of data used in the change 

comparisons. The AAFC Land Use data sets did show some measureable and slight decreases. 

The total amount of native cover left in the Grassland Natural Region is about 48%. 

The Parkland Natural Region also showed similar change (about -2%) at the regional scale but 

the overall proportion of native cover remaining is far less than in the Grassland Natural 

Region. The total amount of native cover is 20% and only local pockets, mostly in the east and 

SW portion of the Parkland Natural Region remain. 

http://www.albertapcf.org/rsu_docs/pcap-2016-2020--small-.pdf
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Most of the sub-regions contain 10-15% native cover. Referring to the Land Use datasets, the 

Natural Sub-Region and Ecodistrict views showed greater variability in the data. The 

Mixedgrass and Foothills Parkland Sub-Regions indicated a loss of 5% and 6%, respectively. 

At the ecodistrict level the losses were also more prominent with the Lethbridge Plain and the 

Black Diamond Upland showing losses of 8% and 6%, respectively. The ecodistricts with the 

greatest amount of native cover were the Cypress Hills Slope (92%) and the Ribstone Plain 

(71%) in the Grassland and Parkland Natural Regions, respectively. Conversely, the 

ecodistricts with the lowest amount of native cover were the Standard Plain (9%) and Olds 

Plain (7%) in the Grassland and Parkland Natural Regions, respectively.  

 

Data stratified by administrative areas reveal similar trends. Those areas adjacent to the large 

cities of Calgary and Edmonton showing the greatest loss in native cover with the Counties of 

Rocky View (-8%), Parkland (-5%) and Strathcona (-5%) showing the largest losses. The 

Kainai First Nation lost the most native cover between 1990 and 2010. The loss was about 

19%. Canadian Forces Base (CFB) Suffield and CFB Wainwright contained the greatest 

amount of native cover at 98% and 92%, respectively. 

 

When the data are stratified by public and private lands the loss of native cover were 

measurable at a regional scale  for both public (-0.6% in the Grassland; -0.3% in the Parkland) 

and private (-2% in both the Grassland and Parkland) lands. Public lands accounted for 26.5% 

of the native cover in the Grassland while private lands accounted for 21.3% of the native 

cover for a total of 48% native cover in the Grasslands. The distribution of native cover among 

the public and private lands in the Parkland was different with 6% native in public lands and 

14% in private lands for a total cover of 20% for this Natural Region. Clearly, a substantial 

amount of native cover remains on deeded lands in both Natural Regions. 

 

Seven concluding statements and paths forward are recommended: 

1. Pursue the AAFCLU analysis with the 2020 datasets to get a further 30-year 

perspective. Building on the effort, template, and process used in this document it 

would be relatively easy and straightforward to create a supplemental follow-up. An 

evaluation of native cover state and change by decade should be a PCF ongoing 

activity. 

2. Consider a micro-scale analytical follow up using a high resolution DEM and the 

AAFCLU 2020 data (when available) to evaluate native cover with respect to 

connectivity and fragmentation. This analysis would further isolate key areas for 

mitigating actions. 

3. Fix the NPVI. Address logical inconsistencies in the database. It would also be helpful 

to compare NPVI with AAFCLU1990 to assess interpretative discrepancies. An ideal 

summer student project! 

4. The Timescan process does show potential and should be pursued with the appropriate 

classifications and ground truth applied. 

5. Analyse the AAFCLU data at the section, quarter section level and possibly even at the 

pixel level; where did the micro losses occur? Does the data correspond with óon the 

groundô knowledge? 
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6. Reconcile the ABMI land cover product with the AAFCLU data; why the observed 

discrepancies? Develop a validating process using the 3X7km plots . 

7. How interested is the PCF in urban areas state and change? Appropriate datasets to 

investigate these areas need more investigation. 

 

2.  Background 

 

Native prairie and parkland cover is the foundational structural component of native prairie 

and parkland ecosystems, so spatially-explicit understanding of its occurrence is essential to 

support conservation and stewardship actions. Data on native grassland in Alberta are 

contained in multiple databases using multiple formats and classifications that are often not 

comparable, resulting in the use of old or inconsistent information for supporting land use 

decisions and conservation efforts. This project has involved collaborative work to evaluate 

previous and new land cover data with a standardized process for comparison thereby enabling 

a scientifically evaluated result. This will support more effective planning and implementation 

of native prairie stewardship and conservation initiatives in Alberta. The Alberta Prairie 

Conservation Forum initiated this project with partners from Alberta Agriculture and Forestry, 

Alberta Environment and Parks as well as key consulting experts to address this need. Native 

prairie is under increasing pressure for land use change from multiple sources and this 

collaborative work helps characterize the extent and location of native prairie in the Parkland 

and Grassland Natural Regions of Alberta. This report is intended to capture the key datasets, 

methods, analyses and outcomes that will enable readers to understand the approach and 

provide a foundation for future analysis, decision-making as well as future publications. 

 

2.1.  Importance 

Native prairie is foundational for native biodiversity in the Grassland and Parkland Natural 

Regions of Alberta. Some native species can survive in anthropogenic landscapes but may be 

compromised or in peril in these simplified and modified environments. A reduced suite of 

species, diminished ecosystem services and a greater prevalence of non-native and invasive 

species compromise the functioning of the natural ecosystem. The ónativeô in ónative prairieô 

ties to the structural and functional integrity of native prairie and parkland ecosystems; it is 

imperative to know its extent and where changes have occurred to inform prairie conservation, 

management and stewardship. Native prairie provides habitat for wildlife, grazing for 

livestock, cultural and traditional uses, flood reduction through capture and storage, and safe 

release of water as well as recreational and aesthetic values enjoyed by many Albertans. By 

having a science based evaluation of the extent and change over time of native prairie we can 

make more informed decisions to support the conservation of this essential landscape. 

 

2.2. A Basic Description of Inventories Used 

There have been many attempts to inventory native vegetation. Assessment of the state and 

change of the native vegetation in the Parkland and Grassland Natural regions of Alberta used 

six of these inventories: 

 

 

ǒ Native Prairie Vegetation Inventory (NPVI) is a proportional summary of six native 

cover types per Alberta Township System quarter section undertaken in 1992/93. The 

spatial extent of this survey was the Grassland Natural Region. 
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ǒ Grassland Vegetation Inventory (GVI) is a spatially explicit (polygon, line and point 

data) biophysical, vegetation and anthropogenic (features and land uses) classification 

conducted approximately 15-20 years after NPVI and covers approximately the same 

area of interest as the NPVI. GVI began in 2006 and was completed in 2016. 

 

ǒ Prairie Farm Rehabilitation Administration (PFRA, 1995) Land cover of the Prairies is 

a geospatial raster dataset portraying the rudimentary land cover types of all grain-

growing areas of Manitoba, Saskatchewan, Alberta and northeastern British Columbia 

at a 30-meter resolution for the 1995 timeframe. 

 

ǒ Agriculture and Agri-Food Canadaôs Annual Crop Inventory 2016 (AAFCACI) is a 

Canada-wide cropland inventory that currently uses a variety of optical (Landsat and 

AWiFS) and radar (RADARSAT-2) imagery acquired during key crop phenological 

stages (reproduction, seed development and senescence) at a spatial resolution of 30 

meters. 

 

ǒ Agriculture and Agri-Food Canada Land Use Inventory, datasets 1990 and 2010 

(AAFCLU). The 1990 and 2010 Land Use (LU) maps cover all areas of Canada south 

of 60N at a spatial resolution of 30 metres. The LU classes follow the protocol of the 

Intergovernmental Panel on Climate Change (IPCC) and classify: Forest, Water, 

Cropland, Grassland, Settlement and Other land (barren land, ice, rock and 

unclassified). The need is the result of AAFCôs commitments in international 

reporting, especially for the annual National Inventory Report (NIR) to the United 

Nations Framework Convention on Climate Change (UNFCCC), the Agri-

Environmental program of the Organization for Economic Co-operation and 

Development (OECD) and the FAOSTAT component of the Food and Agriculture 

Organization of the United Nations (FAO).The 2000 version also exists and was not 

used in our analysis. 

 

2.3. Prairie Conservation Forum Steering Committee (PCF) Deliverables 

Given the different inventories, the different dates and scales and kinds of information that 

have been captured, the PCF steering committee agreed upon the following set of deliverables 

to guide the data synthesis, integration, and reporting process undertaken by the technical 

team: 

ǒ An estimate and geographical representation of the remaining native vegetation in the 

province. It was further specified that these estimates would be classified: 

Á According to public or private ownership (Crown or deeded), at the natural 

region for the latest time period (Time 2). 

Á By Grassland and Parkland Natural Regions, Natural Sub-Regions, and 

ecodistricts. 

Á By municipality. 

ǒ A tabular, graphic, and geographic representation of the rates and trends of loss 

classified by public or private ownership, Natural region and Sub-Region, ecodistrict, 

and by municipal district and county. There was also a requirement to identify what 

activities are causing the changes as well as identifying locations where native 

vegetation is most stable and most at risk. 

ǒ A tabular, graphic, and spatially explicit summary of condition where the definition of 

condition was constrained to mean 1) areal extent of native cover, at Time 1 
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(approximately 20 years ago) minus the aerial extent of native cover at Time 2 (within 

the last few years) and 2) the change expressed as Time 2 minus Time 1 for each of the 

four native vegetation inventory approaches considered in this study. This summary 

would lay the groundwork for further Fragstat - fragmentation analysis in a future peer 

reviewed paper. 

ǒ Presentation to PCF (Nanton; September 20 2018) 

ǒ Final Technical Report (this report) of requirements, implementation strategies, results, 

discussion, and conclusion. 

 

 

2.4. Intended Use of Analyses and Results 

The intended use of the analyses and results of this initiative is to support decision making for 

conservation and stewardship of native prairie, to inform policy and engage Albertans as to the 

implications of changes and loss of native prairie. The results described within this technical 

report will support further occasional and peer reviewed publications by the PCF and partners 

to highlight and discuss the implications of the findings and the methodology undertaken. 

These datasets provide the foundation for further work to evaluate or characterize condition 

and fragmentation of native prairie. As part of maintaining large native landscapes and 

completing inventories as described in the Strategies of the 2016-2020 PCAP (Prairie 

Conservation Action Plan), this work was initiated. The analyses and results will also: 

ǒ Support plans and policies ï various levels of government; 

ǒ Support the development of information/tools that our membership and partners can 

use to support prairie conservation efforts; 

ǒ Provide an analytical foundation to support targeted PCF initiatives; and 

ǒ Raise awareness and share information amongst all Albertans ï young and old, rural 

and urban ï about the value and importance of native prairie and parkland landscapes 

and their current state. 

 

It is expected the State of the Prairie project will be relevant to ongoing ecosystems services 

work, various provincial and transboundary initiatives, conservation offsets, industrial site pre-

disturbance assessments, future priorities for the Natural Regions classification framework and 

species recovery strategies. This work supports PCF initiatives related the Status of 

Biodiversity in the Grassland and Parkland Regions of Alberta with Alberta Biodiversity 

Monitoring Institute (ABMI) and current projects on connecting corridors for biodiversity and 

renewable energy. 

 

Other specific outcomes of this project include: 

ǒ An occasional paper discussing the implications of the results 

ǒ Peer reviewed papers describing the methodology and results of the analyses to support 

agency and member partner use of the information; and 

ǒ Related printed and online extension materials for PCF and member partners. 

 

2.5.  Project approach and Timeline 

A State of the Prairie & Parkland Change Analysis Meeting organized by the PCF; a multi-

stakeholder group dedicated to conserving native landscapes in the Grassland and Parkland 

areas of southern Alberta; on February 16th 2017. The purpose of this meeting was to discuss 

and consider ways to evaluate the State of the Prairie and analyse the extent that the native 

vegetation in Alberta has changed. Initial data sources suggested by the PCF steering 
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committee included GVI, ABMI and other databases with the Native Prairie Vegetation 

Inventory (NPVI) to be used as a baseline. This meeting solicited and discussed other 

complementary data sets and tool suggestions. In addition, a preliminary discussion was 

carried out on possibilities, priorities, and limitations of the various data sets and analysis 

options. The goal was to produce and publish an occasional paper by the fall of 2018 for the 

'State of the Prairie' in the Parkland and Grassland Natural Regions of Alberta. A conference 

call followed this initial meeting on May 31, 2017 to: 

 

ǒ Define the overall deliverable, 

ǒ Draw up of a list and gathering the metadata for spatial data sets to support the 

production of the overall deliverable, and 

ǒ Determine roles and responsibilities for those interested in being involved in the 

project both at the steering committee level, and on the technical subcommittee. 

 

The project proceeded in a collaborative manner with the direct involvement of PCF 

representatives and appropriate experts working together. It was driven by an ad-hoc steering 

team comprising three PCF Board members and three discipline experts. The steering 

committee ensured that the project proceeded in a holistic and completely integrated manner. 

The PCF members were responsible for ensuring the project proceeded in a manner consistent 

with the PCF Boardôs direction and the resources it chose to allocate. The discipline experts 

were responsible for technical product and quality control. 

 

The project proceeded in phases. At the conclusion of each phase, the oversight team 

evaluated the products and provided detailed direction and expectations for the next phase. 

 

ǒ Phase 1: Detailed design of the analysis phase 

Á Develop a specifications document that allowed coherent spatial analyses to be 

conducted coherently using multiple inventories with attributes aggregated to 

align with the earliest, simplest inventory ï NPVI. 

Á Confirm the overall framework for analysis ï how data will be presented, what 

analyses will be conducted, using what datasets and where. 

Á Assess the current usability of provincial and federal ecodistricts line work for 

presenting analysis in a sample Sub-Region to present native vegetation status. 

 

ǒ Phase 2: Analysis conducted by Alberta Environment and Parks (AE&P) and Alberta 

Agriculture and Forestry (AA& F) in consultation with the technical team and PCF. 

 

ǒ Phase 3: Develop technical report and presentation. A preliminary presentation was 

given at the PCF meeting in Nanton on Sept. 20, 2018 with the expected completion of 

the final Technical Report (this report) by the end of 2018 for review by the Steering 

Committee. 

 

ǒ Phase 4: Final report acceptance and presentation postings on the PCF website. 

 

ǒ Phase 5: Publication and next steps 
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3.  Materials and Methods 

 

The strategy proposed was to standardize all the datasets used in the analysis to what is the 

oldest and coarsest datasets used in this analysis, the NPVI, for both attribute data and 

topology. A specification document was developed that defines the datasets that needed to be 

converted, the fields in each of the datasets that needed to be re-mapped to the NPVI structure, 

and some basic process strategy to create quarter section coverages for each of the datasets. 

The document was a generalized specifications/process document for creating GIS-ready 

datasets for further change analysis as proposed by the working group at a meeting held May 

31, 2017. As the project progressed, only the GVI was converted to quarter section topology to 

enable comparisons with the NPVI; the products sourced from satellites were all topologically 

consistent based on a 30m pixel unit. 

  

The commonality of these data are twofold; they are generally regional in nature and 

therefore allow the type of broad scale change analysis envisioned and they also identify a 

component of native or natural cover as part of their landscape descriptors. The change time 

interval was from 1990 to about 2016, the range being about 20-25 years. The datasets 

(described earlier) are listed below: 

 

ǒ NPVI -Native Prairie Vegetation Inventory  

ǒ GVI - Grassland Vegetation Inventory  

ǒ PFRA 1995 - Land Cover of the Prairies (1995)  

ǒ AAFCACI 2016 - Annual Crop Inventory (2016) 

ǒ AAFCLU 1990 AND 2010 - Land Use (1990 & 2010) 

 

Although common elements of the datasets facilitated change analysis, other aspects of 

the data introduced issues that required resolution. A measure of consistency needed to be 

adopted so that the analysis maintained integrity. First was to ensure that the field or attribute 

descriptors for all the databases were referring to a similar description of the landscape. The 

specifications document compiled in 2017 facilitated this cross-database comparison. The 

NPVI field descriptors provided a measure of compatibility between the GVI, PFRA, 

AAFCACI and AAFCLU databases.  A secondary purpose of the specifications document was 

to ensure that the spatial differences between two particularly different databases, the NPVI 

and GVI, were also resolved to some common denominator: the quarter section of the Alberta 

Township System. The spatial resolution of the satellite-sourced datasets was the native 30-

metre pixel. 

 

4.  The Data Sources - General Descriptions 

 

4.1.  Air Photo Inventories 

 

4.1.1 Native Prairie Vegetation Inventory (NPVI): used for Time 1 in the NPVI-GVI 

change analysis for the Grassland Natural Region  

The Native Prairie Vegetation Inventory (NPVI) Polygons is a quarter section-based 

vegetation inventory that covers the southern part of Alberta. The definition of native prairie 

in the Native Prairie Conservation Action Plan is an area of unbroken grassland or parkland 

dominated by non-introduced species, and an area of previously broken grassland that reverted 
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to natural vegetation (30 to 60 years). The NPVI extends beyond the Grasslands Natural 

Region to include data for adjacent areas, such as the Cypress Hills. In addition to the 

Grassland Natural Region, the NPVI Polygons include areas that belong to the Foothills 

Parkland, Central Parkland, Montane, Dry Mixedwood Boreal and Lower Foothills Natural 

Sub-Regions. This database covers the original Public Lands Southern Region of 1993, the 

Grassland Natural Region, the Alberta Environmental Protection Prairie Corporate Region of 

1998 and the 2001 Foothills and Addition / Crown Update. Compiling of the database 

occurred in two stages. The initial stage, undertaken by interpreters from the Resource 

Evaluation and Planning Division in Edmonton, completed the Southern Region regional area 

(1993). Completion of the second stage, covering Alberta Environmental Protection's Prairie 

Corporate Region, was performed by the Resource Information Unit in Lethbridge and 

occurred in 1997. The 1:30,000 scale photography used was vintage 1991-93 for all 

compilations; this photography sets the time stamp for the database. The base of the NPVI 

polygons was the quarter section grid. The quarter section grid extends well beyond the 

inventoried quarter sections. The Native Prairie Vegetation Class (NPC) field that contain 

non-zero values characterize the NPVI inventoried polygons with native prairie information. 

Aerial photography initially classified native vegetation cover classes within the Prairie 

Region. Ground truthing and local knowledge of the District Fish and Wildlife and Agriculture 

Food and Rural Development personnel also contributed to the process. Crown ownership 

from Land Status Automated System (LSAS) also described each NPVI assessed quarter 

section. Description of the proportion of Native Prairie Vegetation Class (based on percent 

cover) and Cover Type (shrubland, graminoid, lake, riparian, treed, wetland), total percent 

native vegetation and Natural Sub-Region as well as grazing status are part of the information 

characterizing each NPVI, quarter section polygon. Generally, native cover is undisturbed by 

humans. Areas were not classed as native vegetation if active erosion (often south-facing 

slopes in river valleys) with no visible signs of vegetation as they are essentially devoid of 

vegetation. This inventory was initially produced from tabular databases generated from 

interpreted 1:30 000 and some 1:40 000 scale aerial photography for the years 1992 and 1993. 

The inventory initially covered the Grassland Natural Region. Additional the inventory 

undertook to compile areas adjacent to the Grassland Natural Region within the Foothills and 

Montane Natural Regions (outside of Waterton Lakes National Park and within the Prairie 

Corporate Region) in 2001. That year, updates to the Crown Lands for the entire area, and the 

Tax Recovery Lands in the Special Areas from the Municipal Affairs office in Hanna, also 

occurred.  Areas within the Counties of Mountain View and Rocky View that had not been 

interpreted were captured in 2003 (Reference 1; see Appendix A, Table A1 for the field 

descriptors). 

 

4.1.2 Grassland Vegetation Inventory (GVI): used for Time 2 in the NPVI-GVI change 

analysis for the Grassland Natural Region 

The Grassland Vegetation Inventory (GVI) represents the Government of Alberta's 

comprehensive biophysical, anthropogenic and land-use inventory of the southernmost portion 

of the province's White Area. The compilation of the inventory commenced in 2006 in the 

southeast corner of the province and completed in 2016 in the northern periphery of the 

Grassland Natural Region using digital colour-infrared stereo photography and softcopy 

photogrammetric techniques. The GVI product is a comprehensive and detailed geospatial 

representation of land cover that  meets a multitude of business needs integral to land-use 

planning and management in Alberta. The GVI is also a biophysical and land-use inventory 

rather than a purely a vegetation inventory. It is comprised of ecological range sites based on 
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soils information for areas of native vegetation and general land use for areas of non-native 

vegetation, namely those associated with agricultural, industrial, and residential developments. 

Landscape polygons are the basic map units in the GVI digital product. These polygons 

represent interpretations of relatively uniform biophysical or anthropogenic areas. Records 

capture the Landscape polygonôs characterisation in the Sites table. The GVI site type 

classification captured under the Site Types column in the Sites table captures a maximum of 

four site types per Landscape Polygon. The Grassland Vegetation Inventory Specifications 

document (Reference 2) describes the GVI site types and their associated information and the 

data capture methodology. The primary source of imagery used for GVI interpretation varied 

from year to year, but imagery acquisition specifications were consistent throughout the GVI 

data capture period.  Sensors used over the ten-year period included Leica ADS40, ADS80 

and DiMAC.  The resolution of the Colour infrared, RGB and Panchromatic photography was 

normally around 0.4-metre resolution.  GVI interpretation used colour infrared digital stereo 

imagery, with the RGB and Panchromatic being used for tree and shrub height assessments if 

necessary.  All stereo imagery was supplied with aerial triangulation information as well as all 

supplementary files and DEM data needed for 3D softcopy photogrammetry setup (see 

Appendix A, Table A2, for the GVI-to-NPVI remapped fields). 

 

4.1.3 NPVI and GVI Accuracies:  

The stated accuracies for these air photo based inventories is 80%. The accuracy for the NPVI 

was determined, after its completion in 1997, by a quarter section sampling the areal extent of 

the coverage followed by ground truthing the calls made by the photo-interpreters. Summation 

of the percentage cover differences by quarter section occurred and those sums accounted for 

the error per sampled quarter section. An average of all the sampled quarter sections led to the 

final figure of 80% accuracy. 

 

The GVI accuracy determination of 80% was more elaborate. It included both an attribute and 

spatial error component. Attribution error splits into two components, one for site types and 

one for vegetation. The site type accuracy reports 65% for GVI while the vegetation accuracy 

is 90%. This second accuracy value best defines the restructuring of the GVI into the quarter 

section version used to compare with the NPVI. Determination of overall attribute error by 

sampling polygons throughout the initial coverage occurred producing confusion matrices of 

all the attributes. Assessment and derivation of Error and Kappa statistic followed. It is 

interesting to note that 10 % was generally the attribute error for this part of the analysis. The 

spatial component of the error analysis involved assessing the lineal deviations of the polygon 

structures. These deviations, along with the site type, accuracy level, were lower in overall 

accuracy and relegated the inventory to the 80% accuracy level. Extensive audits of GVI 

occurred throughout its production cycle; that audit further enforced the minimum 90% 

accuracy for vegetation cover. 

 

The generalization process to produce a quarter section NPVI version of the GVI introduced 

additional error considerations both, spatially and in attribution accuracy. The error 

magnitudes of the polygonal line work would both be reduced when generalization of the  

polygons  to a quarter section polygons and increased when an ATS line transects the 

polygons and their attributes. Without much more investigation, the level of the error 

reduction and increase remains unknown. However, as the analysis progressed, it became 

obvious that the quarter section level comparison between NPVI and GVI had issues; showing 

gains and losses in native cover where none was known to have occurred. What the team was 
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seeing were the artifacts of the databases and the consequences of driving the analysis to too 

fine a level using inconsistent datasets.  In hindsight, making the GVI granularity coarser, to 

the ecodistrict level, would have averaged out the data issues encountered in the comparison to 

NPVI. This fact became even more apparent when the AAFCLU could serve as a better 

substitute for a consistent spatial Time 1-2 comparison.  Section 5.1.1 provides some more 

insight as to the issues encountered in generalizing GVI to the quarter section level. 

 

 

4.2.  Satellite/Raster Inventories - Conventional Classification  

 

4.2.1 PFRA - A Circa 1995 Land cover of the Prairies: used for Time 1 in the PFRA-

AAFCACI analysis for the Grassland Natural Region 

PFRA - A circa 1995 Land cover of the Prairies datasets was undertaken by the Prairie Farm 

Rehabilitation Administration. It is a geospatial raster data layer portraying the rudimentary 

land cover types of all grain-growing areas of Manitoba, Saskatchewan, Alberta and 

northeastern British Columbia at a 30-metre resolution for the 1995 timeframe. It is the 

collection of all the classified imagery (1993 to 1995) of the Western Grain Transition 

Payment Program (WGTPP) assembled into a single seamless raster data layer. It captures 11 

classification categories including a Grassland layer comprising native range, seeded tame 

pasture, abandoned farm areas and other non-cultivated uses (Reference 4; see Appendix A, 

Table A4 for the PFRA-to-NPVI remapped fields) 

 

4.2.2 AAFCACI - Annual Crop Inventory: used for Time 2 (2016) in the PFRA-

AAFCACI analysis for the Grassland Natural Region 

AAFC - Agriculture and Agri-Food Canadaôs Annual Crop Inventory (ACI) 2009 to 2016 is a 

Canada-wide cropland inventory that currently uses a combination optical (Landsat-8) and 

radar (RADARSAT-2) imagery acquired during key crop phenological stages (reproduction, 

seed development and senescence). The overall target accuracy is at least 85% with a spatial 

resolution of 30m (Reference 5; see Appendix A, Table A5, for the AAFCACI-to-NPVI 

remapped fields). 

  

4.2.3 AAFC Land Use (AAFCLU): used for Times 1 and 2 in both the Grassland Natural 

Region and the Parkland Natural Region 

The LU maps were prepared using existing source data, including a variety of land cover (LC) 

and crop maps and various topographic layers such as Buildings and Structures, Hydrography, 

Industrial and Commercial Areas, Transportation and Wetlands from the CanVec program of 

Natural Resources Canada (NRCan). All available source data were carefully co-registered 

and a series of órulesô were developed in order to generate a LU class for each year for each of 

6.7 billion pixels. The rules followed the principle of ñpreponderance of evidenceò and  

developed using logic, class accuracies of the various products and expert knowledge. The use 

of a variety of input products covering the period from 1990 to 2012 also enabled the 

development of ólogicalô rules such as ñsettlement does not disappearò. The development of a 

LU map based on IPCC classes also necessitated the elimination of the input LC class 

ñshrublandò. The class, òshrublandò, was not considered a use. ñShrublandò was converted to 

other classes (primarily forest or grassland) based on other inputs, location and proximity 

(Reference 6; see Appendix A, Table A6, for the AAFCLUI-to-NPVI remapped fields). 
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4.2.4 Satellite Inventory Accuracies:  

The estimated PFRA inventory accuracy is about 60% in other words 40 percent of the 

classification in this inventory was noise. The overall target accuracy of the AAFCACI is at 

least 85% meaning that approximately 15 percent of the classification in this inventory was 

thought to be noise. The estimated AAFCLU overall accuracy was  84.0% and 92.7% for 1990 

and 2010 respectively. Since some locations can legitimately, be both Wetland and Forest and 

others can be both Water and Wetland, overall accuracies improve to 89.1% and 94.7% for 

1990 and 2010 respectively if misclassifications between those classes are not  errors. The 

accuracy assessment used 7138 and 4063 randomly selected points for 1990 and 2010 

respectively (Reference 6). 

 

The spatial issues inherent in the NPVI-GVI analyses were not an issue in the satellite raster 

analyses. The 30 metre pixel was the basic information unit that could allow the inventories to 

be cross-analyzed although this mixing of products only occurred with the PFRA-AAFCACI 

analysis for the Grassland Natural Region. 

 

5.  Data Standardization 

 

5.1.  Spatial 

 

5.1.1. ATS Quarter Section Standard:  

As noted the NPVI and the GVI are very different databases spatially. In fact the NPVI more 

closely resembles the structure of the satellite inventories with its uniform quarter section 

sized spatial unit. Since one of the initial requirements of the State of the Prairie steering 

committee was to perform a NPVI-GVI analysis, the polygonal structure of the GVI had to be 

matched to that of the NPVI. Deconstructing a highly detailed inventory like GVI into a coarse 

quarter section representation would introduce some data issues. This was accomplished by a 

series of processing steps which started with adding the 6 NPVI classes (Shrub, Tree, 

Graminoid, Lake, Riparian and Wetland) to the GVI dataset, followed by calculating the 

proportional percentages of each cover type (% Tree, % Shrub, % Grass or Herbaceous, % 

Water, and % Non-Veg) within each GVI polygon. 

 

Two different ways of calculating proportional percentages of each cover type occurred 

depending on the site type of the polygon. The native/natural upland site types (Subirrigated, 

Overflow, Clayey, Loamy, Sandy, Limy, Sand, Blowouts/Solonetzic, Choppy Sandhills, Thin 

Breaks, Shallow to Gravel, Saline Lowland, Gravel and Badlands/Bedrock) were calculated by 

taking the cover type percentage and multiplying it by the percentage of the site type present 

in the polygon. This procedure was also applied to the Lentic Open Water site type since they 

are not always classified as 100% water and can contain a subset of different cover types. The 

ñ% Non-Vegò cover type present in GVI was also calculated into a ñBare Groundò class 

which was later removed from the final statistics due to NPVI not classifying bare ground as 

native. For the remaining native/natural wetland site types; 

¶ Lentic Temporary, Lentic Seasonal, Lentic Alkali, Lentic Semi-Permanent to Permanent; 

and  

¶ native/natural riparian site types (Lotic River, Lotic Coniferous, Lotic Deciduous, Lotic 

Shrub and Lotic Herbaceous)  

The assumption was made that they are purely wetland and purely riparian since there was no 
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wetland or riparian cover type to translate from GVI to NPVI. This means that for those site 

types a simple transfer of the percent of the polygon to the NPVI wetland and riparian classes 

occured. 

 

With the proportional cover type percentages calculated for all site types, the next step was to 

calculate the proportional areas of each cover type within each site type. To accomplish this 

multiplication the proportional cover type percentages by the area of the polygon and dividing 

by 100 occured. This resulted in areas for the six NPVI classes and bare ground class which 

when summed up for all site types within a polygon, equalled the area of the GVI polygon. 

With the processing of the GVI dataset now complete, the dataset was then intersected and 

cross-tabulation of areas into quarter sections occurred. The final step of the process was to 

join it to the original NPVI dataset and compare classes. 

 

5.1.2. Updating of Ecodistrict Boundaries 

Albertaôs Natural region and Sub-Region classification system (Natural Regions Committee 

2006) defines the ecological character and extent of prairie and parkland landscapes (as 

defined by climate, vegetation and soils) and provides an essential framework to evaluate the 

changing state of natural landscapes. The 2006 work was an update of the initial classification 

by Strong and Leggat (1981) (Reference 10). 

One important component of the earlier work by Strong and Leggat (1981) was a subdivision 

of Natural Sub-Regions into ecodistricts. Ecodistricts are further subdivisions of Natural Sub-

Regions based on units of relatively homogeneous biophysical and climatic conditions. These 

units are useful in developing operational plant community classifications by partitioning the 

wider variability of the Natural Sub-Region, adding important value to a spectrum of resource 

management and land use activities. Since the 2006 work of the Natural Regions Committee 

(Reference 9) did not include the update of ecodistrict boundaries to Sub-Region boundaries, 

this was an important first step for the current project. 

 

Updating ecodistrict boundaries within the 2006 Natural region and Sub-Region boundaries 

for the Grassland Natural Region came next. A working group, including terrain/soils 

specialists and GIS analyst worked through an iterative process to reconnect the old ecodistrict 

boundaries within the Natural Sub-Region boundaries that resulted from work of the Natural 

Regions Committee in 2006. Information for this process came from the recently completed 

Grassland Vegetation Inventory (GVI) and by published soils inventory information from 

AGRASID (ASIC 2001) (Reference 8). 

 

The GIS exercise compared the 1988 Ecodistrict delineation and 2006 Natural Sub-Region 

line enhancements in the Grassland Natural Region and examples included significant 

Ecodistrict line improvements especially in locations with pronounced climatic gradients and 

modifications to previous Ecodistricts where an area is better fitting with an adjacent 

Ecodistrict.  

 

For example, providing line enhancements d at the Cypress Hills where the Cypress Slope 

Ecodistrict (low elevation Mixedgrass) now results in  a continuous ring adjacent to the higher 

elevation Cypress Hills Ecodistrict (high elevation Mixedgrass Maps 1a and 1b). These 

Ecodistrict modifications are substantiated by Soil Survey and AGRASID work in the 1990s 
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and plant community characterization in the 2000s to present. 

 

Map 1a and Map 1b. Cypress Slope ecodistrict modifications showing before (green line) 

and after (orange line) the applied changes. 

 
 

Line enhancement based on more precise mapping products also occurred in the Porcupine 

Hills, the Sweetgrass Upland and at the Foothills Fescue and Foothills Parkland Natural Sub-

Region boundaries. A modification was made making the Bindloss Plain Ecodistrict larger and 

the Shuler Plain Ecodistrict smaller. This modification is justified as the sand dune and sand 

plain area located north and west of Hilda best fits with the Bindloss Plain. 

 

A new Ecodistrict was added where the former Majorville Upland Ecodistrict spanned both 

south and north of the Bow River (Map 1c and Map 1d). The Bow River valley and plains to 

both the west and east are best fitting with each of the Blackfoot Plain Ecodistrict (west) and 

the Bow City Plain (east). The new area recognized at the north is named the Makepeace Plain 

Ecodistrict and requires characterization. 
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Map 1c and Map 1d. Ecodistrict modifications around the Majorville Upland ecodistrict 

showing changes before (green lines) and after (orange lines). 

 
 

5.2.  Attributes  

 

5.2.1 NPVI standard 

A key consideration for the technical team was to compare datasets that had different 

resolutions, units and attributes. As the NPVI was one of the oldest datasets, its inclusion into 

the time change analysis was a requirement but it was also the dataset with the coarsest spatial 

resolution (quarter section based) and with minimal attribution. Enabling a modicum of 

change analysis required the higher resolution datasets (specifically, GVI) to be compatible 

with the NPVI both spatially and attribute-wise. As described earlier, GVI was generalized to 

the NPVI standard for quarter section comparison and for the six basic landscape cover types: 

Shrub, Gramanoid, Lake/Water, Riparian, Treed and Wetland. The PFRA, AAFCACI and 

AAFCLU datasets only needed to be standardized for the six basic landscape cover types; 

since their native 30m pixel resolution was consistent among them. Appendix A covers the 

details of the re-mapping exercise including the re-mapping for AAFCLU which was 

completed after the original specifications document was completed. (Reference 7) 

 

5.2.2  Attribute Inconsistencies in NPVI and GVI 

In NPVI, areas of active erosion (Badlands landscapes) with no visible signs of vegetation 

(Thin Breaks, Saline Lowland, Choppy Sandhills with sand modifier) were not considered to 

be native vegetation as they are essentially devoid of vegetation. Therefore, these site types in 

GVI were not included as part of the native vegetation calculations. 

 

Other assumptions were also made; wetland and riparian site types were assumed to be 100% 

wetland or riparian in the NPVI conversion, when in reality there would have been 

components of shrub, tree or herbaceous cover attributed in GVI.  This was to accommodate 

the NPVI interpretation of Riparian and Wetland.  In NPVI, Riparian included the flowing 

water and surrounding floodplain regardless of vegetation cover type.  In GVI these areas 

would have been interpreted as Lotic Shrub, Lotic Deciduous etc.  In the conversion of GVI to 

NPVI cover classes, all vegetated Lotic sites would have been considered Riparian.  NPVI 

addressed wetland types in similar manner.  Rings of shrubs and trees growing around the 

perimeter of wetlands were included with the Wetland classification.  In GVI these may have 
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been interpreted as separate cover types.  These treed and shrub areas were included in the 

Wetland classification when converted to NPVI classes. 

 

6. Results by Natural Region 

 

6.1 Grassland 

Ultimately, three data sets characterized change and state of the prairie for the Grassland 

Natural Region in a comparative context. The Time 2 datasets are anchored by the GVIôs 

accuracy, comprehensiveness and general robustness as an inventory of the Grassland Natural 

Region but the Time1 datasets are not as easily validated and are prone to more uncertainty.  

Regarding internal consistency of the Time 1 - Time 2 change results, the AAFCLU analysis 

likely offers the best process-driven perspective since the methodology of the two time periods 

are exactly the same. This analysis also provides a most appropriate vehicle to monitor state 

and change into the future as the next iteration is expected in 2020. 

 

 

6.1.1 Region Results.  

 

The results from the three sets of Time 1 and Time 2 analyses, the NPVI-GVI, PFRA1995-

AAFCACI2016 and AAFCLU1990-AAFCLU 2010, indicate that no significant change 

occurred in the Grassland Natural Region from the early-to-mid-nineties (Time 1) to the more 

current Time 2 period (2006-16 for GVI,  2016 for AAFCACI and 2010 for AAFCLU). All 

sets of analyses are consistent in quantifying minimal overall change; NPVI-GVI indicating a 

change of about 2% the PFRA-AAFCAIC showing a similar change and the AAFCLU1990-

AAFCLU2010 with a negative change of 2.6% (Tables1a, 1b, and 1c, respectively and 

Appendix D Tables D1, D2 and D3). Considering the error in the three sets of data and the 

propagation of that error in the difference calculations, the overall change is within the noise 

level of the data and is not significant. 

 

 

Table 1a. Grassland Vegetation Cover Totals for the NPVI-GVI analyses. 

Grassland Natural Region  

Cover 
Type 

Area (ha) Percent Area % 
Difference 

NPVI GVI NPVI GVI 

Shrub 126982 132208 1.3 1.4 0.1 

Treed 27209 33283 0.3 0.3 0.1 

Graminoid 3297290 3350063 34.5 35 0.6 

Riparian 119210 203130 1.2 2.1 0.9 

Lake 81749 132555 0.9 1.4 0.5 

Wetlands 386186 363943 4 3.8 -0.2 

Total 
Native 

4038626  4215181  42.3 44.1 1.8 

Total Natural Region Area  
9558049   
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Table 1b. Grassland Vegetation Totals for the PFRA- AAFCACI analyses 

Grassland Natural Region  

Cover 
Type 

Area (ha)   % of Total Area 
% 

Difference 

  PFRA AAFCACI PFRA AAFCACI   

Shrub 60648 81743 0.6% 0.9% 0.2% 

Treed 21408 47497 0.2% 0.5% 0.3% 

Gaminoid 4825822 4728526 50.5% 49.5% -1.0% 

Riparian N/A- N/A N/A N/A N/A 

Lake 169020 139195 1.8% 1.5% -0.3% 

Wetlands 43935 276915 0.5% 2.9% 2.4% 

Total 
Native 

5120833  5273876  53.6%  55.2%  1.6% 

Total Natural Region Area  9558049     
 

 

Table 1c. Grassland Vegetation Totals for the AAFCLU1990-AAFCLU2010 analysis 

Grassland Natural Region  

Cover 
Type 

Area (ha) % of Total Area 
% 

Difference !!&#,5ɉȭωπɊ !!&#,5ɉȬρπɊ !!&#,5ɉȭωπɊ !!&#,5ɉȭρπɊ 

Shrub           

Treed 81666 77576 0.9 0.8 0.1 

Gaminoid 4338372 4094117 45.4 42.8 -2.6 

Lake 317972 318018 3.3 3.3 0 

Wetlands 86729 85049 0.9 0.9 0 

Total 
Native 

4824747  4574761  50.5 47.9 -2.6 

Total Natural Region Area  9558049     
 

Map 2 shows the NPVI-GVI distribution of the native vegetation cover for Time 1 and Time 

2. The change is relatively minor and in accordance with the actual numbers in the tables 

above. Some discrepancy can be seen in the NPVI - GVI where GVI seems to show an 

increase in the 0-25% quartile vegetation cover in areas such Bow City, Foremost and the area 

between Calgary and Lethbridge. This is likely an artefact of the resolution of the NPVI and 

GVI datasets with GVI portraying native cover down to 2 ha polygons while NPVI estimating 

vegetation cover as a percent figure at the quarter section level.  

 

Map 3 shows the AAFCLU1990-AAFCLU2010 distribution of the native vegetation cover for 

Time 1 and Time 2. These maps may be more spatially relevant because the methodology used 

to create the Time 1 and Time 2 maps are internally consistent (as opposed to the quarter-

section-polygon dichotomy of NPVI-GVI as noted earlier). The loss of native cover in the 

Kainai First Nation stands out in this portrayal. 
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Map 2. Spatial distribution of native vegetation cover for NPVI and GVI. Data shown in 

quartiles. 

 
 

Map 3. Spatial distribution of native vegetation cover for AAFCLU1990 and AAFCLU2010 

for the Grassland Natural Region. 

 
 

 


