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Objectives: 

- Determine the long-term changes in fuel loads and potential fire behavior where historical 
prefire and immediate postfire data exists in three dominant big sagebrush communities. 
 

- Analyze fuel loads and vegetation structure along a time-since-fire chronosequence in three 
sagebrush ecosystems. 

 
- Quantify long-term fuel load and vegetation changes in twice burned sagebrush communities. 

 
- Use historical and current field fuels data and spatial fire modeling to quantify the influence of 

past wildfires on potential fire behavior and management on landscape scales. 
 
Proposed deliverables: 

Peer reviewed publications 
Data collection training for managers 
Written monitoring protocols 
Webinar 
Undergraduate student training 

 
Status of data collection and analysis 
Complete 
 
Status of deliverables/findings 
Complete 
 
Status of metadata/datasets 
Complete 
 
 
 
 



Notes/interesting findings 
- Post-fire resilience in the sagebrush steppe was evident across all studied ecosystems. Cover of 

native herbaceous vegetation increased post-fire and while fire reduced or eliminated native 
shrub cover, shrubs did regenerate in burned areas by 17 years post-fire. 
 

- Fuel loads increased with time-since-fire, with shifts from early successional herbaceous fuels to 
late succession woody fuels. 

 
- Modeled potential fire behavior was markedly less in 17-year burns in Wyoming big sagebrush 

ecosystems compared to unburned control plots, even with fully cured fuels.  
 

- In basin big sagebrush ecosystems, shrub biomass decreased initially following fire, but 
exceeded pre-fire levels by 25 years following fire. Sites that burned twice in 25 years had lower 
shrub biomass. Herbaceous biomass was highest pre-fire and it plots burned twice in 25 years.  
 

- Despite changes in fuel loads due to fire history in basin big sagebrush communities, few 
differences were seen in modeled potential fire behavior. Plots that burned twice in 25 years did 
have higher modeled flame lengths and rates of spread compared to plots that had burned 25 
years previously. 
 

- In Wyoming big sagebrush ecosystems there was no difference in cover of invasive annual 
grasses across treatments (control and prescribed fire) or years (pre-fire, one year post-fire, 17 
years post-fire). 
 

- Wyoming big sagebrush sites with dense sagebrush canopies that had no fire on record in some 
cases had lost the herbaceous understory. In contrast, sites that had burned 17 years prior were 
dominated by native bunchgrasses and were starting to be recolonized by sagebrush.  
 

- Reburn (two fires in 26 years) in basin big sagebrush ecosystems shifted composition towards 
persistent native herbaceous dominance with little to no shrub recovery.  

 
Future work: 

- Substantial work has been done on the sagebrush steppe, but the data sets are underutilized. 
Managers’ offices are a gold mine of long-term monitoring data that could be analyzed. There 
would be substantial cost savings to investing in further using these data rather than starting 
from scratch and collecting from new experimental designs.  
 

- The interactions between invasive species and altered fire regimes has been well-studied. Far 
less understood is the how climate change will modify those relationships. 
 

- Much of the recent work on fire and invasives in the sagebrush steppe in recent years has been 
inside a context of protecting habitat for the greater sage grouse, which use late-successional, 
closed-canopy sagebrush. Far less is known, however, how protections for sage grouse impact 
non-target wildlife species, which may use a variety of successional stages, patch types, and 
interact uniquely with the natural disturbance regimes of the area. 
 

- Values surrounding rangeland resources are often polarized as producers, managers, and the 
environmental community frequently disagree on the management of these lands. A greater 



understanding of these values is needed to elucidate areas where disparate user groups are at 
odds, and where they are likely to collaborate and cooperate on issues of resource management 
and conservation. 
 

Final recommendation 
Project is complete 


