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Grasslands are ecologically productive ecosystems: they provide habitat for a wide range of threatened and endangered spe-
cies, act as carbon sinks, and are efficient nutrient recyclers. Yet grasslands are one of the world’s most disturbed biomes, 
largely as a result of agricultural conversion. In North America it is estimated that only 30% of the original grasslands remain. In 
in Saskatchewan, the provincial government currently puts this estimate at closer to 20%. However, this estimate is based on a 
report that was published 18 years ago and we suspect that economic conditions have favoured additional grassland conver-
sion since then. In this study, we examine published data from Agriculture and Agri-Food Canada (AAFC) to provide a more 
recent estimate of grassland extent in Saskatchewan. We find that the province had 17% of its grasslands intact in 1990, but by 
2015 this was reduced to 14%, representing a loss of 3% over 25 years. Surprisingly, the AAFC data show that there is currently 
at least 6% less grassland coverage than is being reported by the Saskatchewan government. We conclude that the provincial 
government’s agricultural policies do not make grassland conservation a priority. 
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Introduction

Key Messages
• The Saskatchewan government does not have an up to date inventory of the extent of grasslands in the province.
• We estimate that only 14% of Saskatchewan’s original grasslands remain intact.
• Grassland ecosystems are a conservation priority and are threatened.

The grassland biome is found on every continent except Antarc-
tica and in total covers about 37% of the world’s land surface 
(Hauser 2000; O’Mara 2012). Grasslands are ecologically pro-
ductive with rich soils and are the source of most of the grains 
and legumes consumed by humans and ruminants (Suttie et al. 
2005). Grasslands provide many goods and services including 
food, forage, and livestock; biodiversity; nutrient recycling, soil 

and water conservation, climate regulation, and carbon stor-
age; as well as tourism and recreation (White et al. 2000; Ham-
mermeister et al. 2001; Kulshreshtha et al. 2008).

Despite their importance, grasslands are one of the world’s 
most disturbed and threatened ecosystems (Gauthier et al. 
2003; Watmough and Schmoll 2007). As the global need for 
food continues to increase, and the landscape footprint of ur-
ban and other economic activities grows ever wider, they do 
so at the expense of grassland ecosystems. Ramankutty et al. 
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(2008) report that around 20% of the world’s grasslands have 
been converted to cultivated crops. In North America, the situ-
ation is more dire: Gauthier et al. (2003) found that less than 
30% of original, mixed-grass and short-grass prairie remains. 
Further, the North American range of tall-grass prairie has been 
reduced to just 1% of its original extent (Gauthier et al. 2003). 
In Saskatchewan, an 18-year old study estimated that between 
17% and 21% of the original prairie grasslands remain intact 
(Hammermeister et al. 2001). We suspect that this decline in 
grassland extent is continuing, but the Government of Saskatch-
ewan continues to rely on this 18-year old statistic. Neither the 
Saskatchewan Ministries of Environment nor Agriculture know 
how much grassland is currently left in the province (Hall 2018; 
Sawa 2018).

The objective of this study is to provide a more recent esti-
mate of grassland extent in Saskatchewan.

Context

Prior to the arrival of European settlers on the Great Plains in the 
latter half of the 19th century, Indigenous populations lived in 
a symbiotic relationship with grasslands (Daschuk 2013). How-
ever, the early settlers plowed much of the land for agriculture. 
From 1906 to 1916, the population of southwestern Saskatch-
ewan quadrupled from 45,000 to 178,000, and cropland ex-
panded from 200,000 ha to 2,000,000 ha (2,000 to 20,000 km2) 
(Balkwill 2002). In order to take advantage of the economic 
potential of this newly settled region, the federal government 
called for more prairie to be plowed during World War I, and so 
5,000,000 ha (50,000 km2) more of prairie grassland were lost to 
agriculture (Gray 1967). The Saskatchewan Provincial Pastures 
(SPP) program began in 1922 with the intent of helping ranchers 
expand their herds (Government of Saskatchewan n.d.).

However, a combination of drought and poor farming tech-
niques sent eroded soil into the air during the dust storms of the 
Dirty Thirties, leading to the abandonment of many homesteads 
(Gray 1967). In response the federal government formed the 
Prairie Farm Rehabilitation Administration (PFRA). Farmers 
received PFRA assistance to move off submarginal land, allow-
ing those areas to be reseeded into grasses. This was the begin-
ning of the PFRA Community Pasture Program (Gray 1967). At 
their peak, the PFRA community pastures spanned 930,000 ha 
(9,300 km2) (Kulshreshtha et al. 2008), and the pasture manage-
ment practices that were developed—provided by federally em-
ployed, local cowboys—became a global model for grassland 
management (Gertler 2018; Taylor 2018). 

The creation of the PFRA signalled the beginning of the fed-
eral government’s realization that grasslands and other prairie 
agricultural resources required more careful management than 
the exploitive policies that were espoused a decade earlier. The 
concept of ‘management’ was expanded to include ‘conserva-
tion’. More recently, Grasslands National Park was established 
by Parks Canada to preserve the rich ecological, cultural, and 
paleontological heritage of the mixed-grass prairie (Parks Cana-
da 2010; Herriot and Gjetvaj 2017).

In 2012, the federal government announced it was cutting 
the PFRA and that it was going to divest itself of all pastures by 
2018, ending an 80-year program that brought employment and 
services to rural communities across southern Saskatchewan 
(Mandryk 2012). With Saskatchewan Agriculture’s refusal to 
continue management of either the former PFRA pastures or the 
Saskatchewan Provincial Pastures, sustainable management was 
now being placed on citizens’ shoulders (Fraser 2012; Robinson 
2017). 

Thus, the timeline of grassland conservation in Saskatch-
ewan follows an arc from grasslands in the hands of private 
farmers who mismanaged it to public grassland managed well 
by third-party managers of community pastures, to now back 
in the hands of private patron groups, some with little grassland 
management expertise (Doke Sawatzky 2018).

Knowing how much grassland is left in Saskatchewan is a 
matter of public interest because grassland offers a variety of 
ecological goods and services. The province no longer regular-
ly monitors the landscape and has no current estimates of how 
much grassland is left, which makes this study an important tool 
in informing the public. It also matters to Indigenous hunters and 
people who were forcibly removed from the plains and struggle 
to reclaim their identity, which is intimately tied to prairie land 
(Daschuk 2013).

Methods

Our focus in this study was on the grassland-dominated regions 
of southern Saskatchewan, as defined as the Prairie Ecozone by 
Agriculture and Agri-Food Canada and Environment Canada 
(Ecological Stratification Working Group 1995), because this is 
where most of the grassland loss has occurred (Figure 1).

Data on various land covers in the agricultural regions of 
Canada are available from Agriculture and Agri-Food Canada 
(AAFC). For this study, we accessed two AAFC data sets: Land 
Use 1990, 2000, 2010 (AAFCa n.d.) and Annual Crop Inventory 
2009 to present (AAFCb n.d.). The Land Use (LU) data series 
begins in 1990 and is updated on a decadal period—a time scale 
that is suitable for our analyses. However, since we were inter-
ested in determining grassland extent more recently than 2010, 
we supplemented the Land Use series with 2015 data from the 
Annual Crop Inventory (ACI).

Although both the LU and ACI products are derived from 
satellite imagery, they were independently produced using sepa-
rate methods and for different purposes. For example, the LU 
data were produced to support Canada’s reporting to internation-
al organizations such as the United Nations Framework Conven-
tion on Climate Change (UNFCCC) and the Food and Agricul-
ture Organization of the United Nations (FAO) (AAFCa n.d.). 
The LU data have a simplified classification scheme designed to 
match the definitions of the Intergovernmental Panel on Climate 
Change (IPCC): forest, water, cropland, grassland, settlement, 
and otherland (barren land, ice, rock and unclassified). The ac-
curacy of the LU classification was assessed by comparing the 
assigned classes of random locations with data from field sur-
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Figure 2 
Comparison of grassland extents in the 2010 AAFC land use and 2010 AAFC annual crop inventory data 
Cartography: J. M. Piwowar

Figure 1 
The extent of the Prairie Ecozone in Saskatchewan (Ecological Stratification Working Group 1995) 
Cartography: W. Hiebert 
Basemap: Natural Earth
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Table 1 
Grassland data set characteristics

veys or derived from visual interpretation of aerial photos or 
high-resolution satellite images. The overall accuracy for the 
2010 classification was reported as 93%; somewhat lower in the 
grassland class (AAFCa n.d.).

On the other hand, the ACI data were produced for domes-
tic agriculture policy and planning purposes. Similar to the LU 
data, the ACI data have a spatial resolution of 30 m (56 m for 
2009–2010) but have a finer discrimination of various land cov-
ers than the LU data (AAFCb n.d.). The overall accuracy of the 
2010 ACI classification for the Prairie Provinces was reported as 
85% (AAFCb n.d.).

We wanted to extend the decadal LU time series (that pres-
ently ends in 2010) to 2015, so we augmented it with annual ACI 
data. In order to establish confidence that we could supplement 
the decadal LU data with the annual ACI classifications, we com-
pared the grassland data from the period of overlap of the two 
data series for 2010 (Figure 2). The grassland extent compared 
favourably, showing an 82% correspondence between individu-
al grassland locations in the two data sets and differing in total 
area by only 2,400 km2 (6.7%). Since grassland extent differed 
by less than 10% between the LU and ACI data, we concluded 
that data from the two data sets could be used concurrently. We 
then had to decide which of the 2010 data sets we wanted to use 
in our analysis: LU or ACI. To help blend the transition between 
the data sets and to better match the 2015 data, we opted to use 
the ACI data for 2010. In summary, we measured grassland ex-
tents from: 1990 LU, 2000 LU, 2010 ACI, and 2015 ACI. Table 
1 lists key characteristics from each data set.

Results

Grassland extents for 1990–2015 are shown in Figure 3. As sum-
marized in Figure 4, the area covered by grasslands fell from 
41,300 km2 in 1990 (17% of the estimated extent of grasslands 
before European settlement) to 33,300 km2 in 2015 (14% of 

original extent). Although the loss of grasslands has been wide-
spread across the province, the changes have not been uniform. 
Figure 5 shows that while most of the grassland loss has oc-
curred in the southwestern part of the agricultural region, there 
are some areas in the north and eastern parts that have seen an 
increase in grassland extent over this period.

Discussion

Determining the extent of grasslands is a difficult task, whether 
done manually or semi-automatically with the aid of remote 
sensing data. A manual survey of grassland extent would require 
a substantial workforce to visit every quarter section of the agri-
cultural region of the province. Even then, there would be some 
areas that could be inaccessible by foot. Thus, grassland inven-
tories are substantially improved with the use of remote sensing 
data, either collected from aircraft (i.e., air photos) or spacecraft 
(i.e., satellite imagery).

Air photos show grassland areas in an easily understandable 
format and at a large-enough scale to facilitate interpretation. 
However, their interpretation is time-consuming, and success 
depends on the visual acuity training and skill of the interpreter. 
If several interpreters are involved during the inventory process, 
some inconsistencies may arise. Nonetheless, experience tells 
us that the manual interpretation accuracy of grasslands on air 
photos is about 90% (Piwowar et al. 2017).

The identification of grasslands in satellite images is a pure-
ly objective and consistent process (Piwowar 2005). Satellite 
images are typically multispectral (i.e., colour, with additional 
information acquired in non-visible wavelengths of electromag-
netic radiation) and all areas that have the same spectral prop-
erties as a known sample of grassland, will be categorized as 
grassland (Piwowar 2005). Since the interpretation process can 
be automated, it is many orders of magnitude faster than air-pho-
to interpretation. Further, satellite image interpretation benefits 

Sources: LU - Land Use (AAFCa n.d.); ACI - Annual Crop Inventory (AAFCb n.d.)
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from its repeated temporal coverage and from its ability to dis-
criminate different grassland vegetation species by their spectral 
properties (Piwowar 2005). The former adds an important veri-
fication option to flag areas that were once grassland but are now 
identified as water or are currently non-vegetated. Such areas 
may, in fact, still be grassland but are flooded in the present year 
or may no longer be grassland because they have been plowed.

The varied nature of grassland vegetation and the spectral 
similarities between grasses and other plant species means that 
they are occasionally misidentified in satellite imagery as other 
vegetation communities. For example, AAFC data show that 
grasslands are sometimes confused with forested or cropland 
areas (AAFCa n.d.). The overall error rate for non-crop classes 

(including grasslands) in 2015 was 31% (AAFCb n.d.). Thus, 
although an inventory of grassland extent from air-photo inter-
pretation may be more accurate, such a process is impractical 
particularly if the inventory is to be repeated on a regular basis. 
Although the accuracy of grassland extents is somewhat less 
when compiled from satellite imagery, such inventories are use-
ful because of the objective and repetitive nature of the satellite 
image classification process (Piwowar et al. 2017).

Although the loss of grasslands has been widespread across 
the province, some areas have seen an increase in grassland ex-
tent over this period (Figure 5). We conducted an analysis of 
the areas of grassland loss using past and present satellite imag-
ery and found that most of them are now cultivated croplands. 

Figure 3 
Grassland areas 1990–2015 
Sources: (AAFCa n.d.; AAFCb n.d.) 
Cartography: J. M. Piwowar
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Figure 5 
Grassland change: 1990–2015 
Cartography: J. M. Piwowar

Figure 4 
Estimated area of modern era grassland expressed as a percentage 
of grassland existing prior to European settlement 
Sources: (AAFCa n.d.; AAFCb n.d.)
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Figure 6 
Government of Saskatchewan estimate of grassland extent

Those regions of grassland increase in Figure 5, however, have 
been established in areas that once were shrublands and wet-
lands. These changes are likely products of changing economic 
and climatic conditions (Sauchyn et al. 2010). For example, be-
tween 2011 and 2016, the area under cultivation in Saskatch-
ewan increased by 11% to almost 164,000 km2, with some of 
this growth attributable to the conversion of pastures to cropland 
(Statistics Canada 2017). This has been aided by the adoption 
of new technologies and improved agronomic practices so that 
grasslands that were once marginal are being brought into pro-
duction as farmers look for new ways to improve the profitabil-
ity of their operations (Cross 2017). Changes in grassland area 
are also being forced by changes in climatic conditions. Thorpe 
(2011) found that a warmer climate is leading to more areas of 
open grassland in areas that once had tree cover in the southern 
boreal forest and aspen parkland ecoregions of Saskatchewan.

The management of grasslands on Crown land in Saskatch-
ewan is caught between two different government mandates. 
The Saskatchewan Ministry of Agriculture is responsible for 
Crown land in southern Saskatchewan because most of it is 
grazed by livestock (Ashton 2018). The ministry operates under 
the assumption that ranchers and other producers are the best 
stewards of the land. Although this may be true in many cases, 
there is increasing evidence that some patron groups are farmers 
that have no range-management expertise or knowledge at all 
(Hoehn 2018). The PFRA recently reported that at least half of 
the existing prairie grasslands are not in good condition (Smith 
and Hoppe 2000). On the other hand, the Saskatchewan Minis-
try of Environment administers Crown conservation easements 
for the former PFRA and SPP pastures, as well as other Crown 
lands that are assessed to have no more than moderate ecologi-
cal value under the Wildlife Habitat Protection Act (WHPA) 
(Hoehn 2018). However, landowners can ask to have the ease-
ment removed and the ministry can agree if it is in the public 
interest to do so (Government of Saskatchewan n.d.). In short, 
making land available to producers competes with conserving 
the ecological value of grassland, which is why the WHPA was 
amended in 2014 to allow some WHPA protected lands to be 
sold (Hoehn 2018).

The split Agriculture-Environment mandate for grassland 
oversight reflects government disinterest when it comes to prai-
rie monitoring and investing in long-term grassland manage-
ment. Further, while the Saskatchewan Ministry of Environment 
does have scientists in the field collecting data on endangered 
species, there are no community ecologists on staff currently 
gauging the health of the native prairie region as a whole (Sawa 
2018).

Despite a need for an accurate inventory, the best the gov-
ernment can do is to provide out-of-date and inaccurate esti-
mates. For example, in 2016 the Government of Saskatchewan 
estimated the extent of grassland ecosystems in the province to 
be 12 million acres (48,500 km2) (Figure 6). This is 1.7 mil-
lion acres (7,000 km2) more than the extent estimated by AAFC 
in 1990 (Figure 4). Using the trend we observed in our AAFC 
grassland extent time series, we estimate that the 2016 extent is 
closer to 8 million acres (33,000 km2).

Conclusions

Grasslands are an ecologically productive, yet threatened, ecore-
gion. They provide many goods and services including livestock 
forage, biodiversity, nutrient recycling, soil and water conserva-
tion, climate regulation, carbon storage, and tourism and recre-
ation. Unfortunately, many grasslands have been converted to 
cropland and are reduced to a fraction of their original extent. 
Using published data from Agriculture and Agri-Food Canada, 
we mapped the grassland extent in Saskatchewan. We found that 
the province had 17% of its grasslands intact in 1990, but by 
2015 this was reduced to 14%, a loss of 3% over 25 years. Sur-
prisingly, this is a full 6% lower than the Saskatchewan govern-
ment’s stated estimate of 20% remaining in 2016. It appears that 
the provincial government’s agricultural policies do not make 
grassland conservation a priority.

More work needs to be done to properly assess the extent 
of grasslands, not only in Saskatchewan, but across the prairies. 
Ultimately, this will require the development of improved clas-
sification strategies to accurately identify grassland areas in sat-
ellite imagery. The Saskatchewan Ministry of Environment is 
currently testing modelling methods that should make this pro-
cess easier but will not have a complete inventory for another 
five to ten years (Hall 2018; Sawa 2018). In the interim, a more 
accurate estimate may be possible by combining data from mul-
tiple sources, both from government (e.g., AAFC, the Commis-
sion for Environmental Cooperation), and non-governmental 
organizations (e.g., Ducks Unlimited).
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Ultimately, grassland preservation should matter to govern-
ments and citizens, conservationists and recreational users, and 
Indigenous and non-Indigenous peoples. Having a credible es-
timate of the amount of grassland that remains is an important 
contribution to preservation efforts.
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