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Statement of the Problem 

• Grasslands are most endangered ecosystem (Peart, 2008) 

• Global extinction of species - habitat destruction & degradation    
(WWF, 2018) 

• Despite efforts – continue to decline in quantity & quality                
(Otto, 2018; WWF, 2018) 

• In SK in 2001, ~20% left – current estimate 13.7%                           
(Hammermeister et al., 2001; Doke Sawatzky, 2018)  

• Altered disturbance regimes – further decline in habitat quality 
(Fuhlendorf & Engle, 2001)  

• Fuel buildup increases risk of wildfire – suppression costs significant 
(Hope et al., 2016) 

 

 



Restore Prescribed Fire 

• Natural ecosystem process & Indigenous cultural practice 

• Setting fire to selected area of vegetation under specific conditions   

• Allows some control over fire spread/intensity  

• To meet pre-determined objectives  
• increase forage palatability & nutrition 
• improve grazing animal distribution 
• control certain pests  
• create heterogeneity to improve habitat 

• Thorough planning, training & expertise required 

• Common practice in many jurisdictions in North America  

 







Research Objectives 

• Utilize remote sensing to analyze fuel in advance of prescribed fire/ 
evaluate risk of wildfire; 

• Examine changes in grazing from prescribed fire & effect on 
heterogeneity of grassland habitat at multiple scales; 

• Compare strategies to re-introduce prescribed fire as a land 
management tool in Canadian Prairie.  

 

 



Research Site 



Experimental Design 

Cattle Grazed 

Bison Grazed 



Treatment & Sample Plot Layout 



GPS Collars on Cattle & Bison 



UAV Imagery Collected 



UAV Flight Paths 



Landsat 8 NDVI in 2016 & 2017 

Imagery from USGS Earth Explorer for August 20, 2016 & August 23, 2017 
(To be overlain and compared to 2018 imagery for change detection) 



df = 1 
F = 649.9 
p < 0.001 

(surplus) (drought) 



Results 

UAV RBG image of pasture in 
2017 before fire 

UAV NDVI of pasture in 
2017 before fire 





Results 

UAV NDVI of pasture burned  
in spring 2018 

Classified UAV image of pasture  
burned in spring 2018 



Results 



Results 

GPS bison collar burned pasture 2019 



Results 

GPS bison collar unburned 2018 GPS bison collar burned 2019 

mixed conditional logistic regression  



Agencies Represented in Fire Collaboration  

• Association of Manitoba Community Pastures  

• Canadian Wildlife Service/ECCC 

• City of Saskatoon 

• First Nations Emergency Management 

• Grasslands National Park 

• Meewasin Valley Authority 

• NCC Manitoba 

• NCC Saskatchewan 

• Prince Albert Grand Council 

• SK Parks, Culture and Sport 

• University of Saskatchewan  

 



Agenda for Info Sharing Event 

• Introductions/Consent Forms 

• Agency presentations (15-20 minutes each) 
• Land management objectives  

• Area treated with fire over last 5 years 

• Financial resources available/utilized 

• Levels of complexity achieved  

• Training requirements 

• Barriers to expand, strategies to enhance and/or threats to existing program 

• Strategies used for communicating with stakeholders 

• Lessons learned 

• Opportunities to collaborate 

• Agreements to address liabilities/Funding opportunities 

• Next steps 

 



Conclusion 

• Landsat NDVI differs based on year of observation & 
precipitation (Li & Guo, 2012)   

• UAV NDVI differentiates burned & unburned patches                 
(Mohler & Goodin, 2010) 

• UAV NDWI likely better suited to evaluate variation in 
vegetation before burning (Xu et al., 2017) 

• Fine resolution/small scale imagery can validate vegetation/fire 
risk in vegetation types across broader prairie landscape 
(Dubinin et al., 2010) 



Conclusion 

• Bison & cattle attracted to re-growing grass following fire         
(Allred et al., 2011) 

• Weather, topography & management appeared to effect response 
(Allred et al., 2011)  

• Will use mixed conditional logistic regression to determine 
preference is statistically significant (Duchesne et al., 2010) 

• Multi-scale imagery useful analysis of vegetation & disturbance-
driven heterogeneity  

• Fire strategies variable across Prairies; more funding, experience 
& equipment/personnel = more fire/more complex burns 

• Standardized training, agreements & funding required 
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