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Cheatgrass—also known as downy brome 
(Bromus tectorum L.)—poses a large problem for 
land managers across the arid and semiarid 
western United States, including Wyoming. It 
is an exotic winter annual, meaning it primarily 
germinates in the fall. Although climate appears 
to influence where cheatgrass is capable of in-
vading, disturbance is a chief means by which it 
invades. Cheatgrass can displace native perenni-
al grasses, reduce forage for livestock, increase 
wildfire frequency, and threaten wildlife habi-
tat. Cheatgrass may provide good forage in early 
spring, but it is considered unreliable and some-
times substandard compared to native perennial 
grasses. There are a number of control methods 
available for treating cheatgrass, including 
chemical, mechanical, and biological means. 
This research focuses instead on how to strategi-
cally approach cheatgrass management on a 
larger scale in Wyoming. 

Distribution prediction models can be a 
useful tool for managing invasive plant species. 
More specifically, they are useful for determin-
ing the probability of invasive species occur-
rence on a large landscape scale and for deter-
mining severity of impacts on the system. De-
veloping distribution prediction models using 
abundance data may be more useful for man-
agement by determining probability of impact 
rather than probability of establishment. We 
can determine “establishment niche” for a spe-
cies using presence/absence data and “impact 

niche” using abundance data. Some researchers 
recommend a large-scale approach and coordi-
nating efforts to increase success of invasive spe-
cies management. Understanding the impact 
niche of a species would be especially useful in 
developing a strategy for managing an invasive 
plant species on a large scale. 

Objectives 

Objectives of this study were to: 1) develop a 
dataset that provides a better picture of the dis-
tribution of cheatgrass in Wyoming beyond 
presence/absence and 2) develop distribution 
prediction models for the state to determine 
both the establishment niche and impact niche 
for cheatgrass in Wyoming. 

Materials and Methods 

The study area is the state of Wyoming. Data 
collection began in 2012 and included gather-
ing information from land management agen-
cies around Wyoming and conducting field sur-
veys. Distribution prediction models were de-
veloped using Random Forests™, a machine-
learning algorithm, in R statistical program. 
Inputs included cheatgrass distribution data and 
37 predictor variables representing different as-
pects of climate, topography, disturbance, and 
soils/productivity. We developed one presence/
absence model and three abundance models: 
absence vs. trace (presence=cheatgrass cover of 1
–5%), absence vs. moderate (6–50%), and ab-
sence vs. dominance (>50%).  
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Results and Discussion 

We achieved our objectives by producing a da-
taset of known cheatgrass locations for Wyo-
ming as well as four distribution prediction 
models for cheatgrass in the state. All models 
were more than 80% accurate based on internal 
model validation statistics. Top predictors for 
the presence/absence model were elevation and 
eight different climate variables (Figure 1). The 
dominance model will help guide land manag-
ers on where to focus cheatgrass management in 
the near future, while the trace and moderate 
models will likely provide a conservative ap-
proach to long-term plans for cheatgrass man-
agement. The current models identify regions of 
the state where cheatgrass is currently present-
ing management challenges and will likely re-
main an issue. The establishment niche for Wy-

oming is fairly large, with close to 50% of the 
state above 75% probability of cheatgrass estab-
lishment. Specific landscape-scale management 
decisions for cheatgrass will require input from 
stakeholder groups and land managers with ex-
perience working in the state 
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Figure 1. Presence/absence model ("establishment niche") for cheatgrass in Wyoming. Hatch 
marks represent areas above 10,000 feet. We recommend disregarding these areas as we 
had no data above this elevation. 


