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Wildfire patterns in  
western Montana have changed.
Beginning in the mid-1980’s, wildfires in the western United States became larger, more 
frequent, and more severe than they had been historically.  The length of the annual fire season 
is now 78 days longer each year, on average, compared with the period between 1970 and 1985. 
This change has been accompanied by a four-fold increase in the number of large fires (greater 
than 1,000 acres) and a six-fold increase in the number of acres burned each year (between 
1986-present compared with 1970-1985) (see Figure 1; Westerling et al., 2006; Running, 2006).

Changes in Montana’s climate are affecting 
our coniferous forests and prairie grasslands.  
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over the course of the last century, 
Montana’s climate has started to 
become warmer and drier, leading to 
significant changes in the frequency and 
magnitude of disturbance in regional 
ecosystems (Running, 2009).  at large scales, 
disturbance (such as wildfire, insect 
outbreaks, pathogens, and invasive 

plants) can drive landscape-level 
changes in unpredictable ways.  For this 
reason, ongoing changes in disturbance 
patterns across Montana will continue 
to be of tremendous importance to the 
state’s residents, forests, and wildlife 
during this century.
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Warmer temperatures and more 
frequent droughts can increase 
the prevalence of pathogens in 
unanticipated ways.
For example, West Nile virus has become a major public health concern 
in North America in the past decade, with thousands of human and 
animal cases of infection reported by 2002 (only three years after 
its first occurrence in North America).  New research on West Nile 
virus reveals that during years of drought, populations of mosquitoes’ 
predators and competitors both plummet.  As a result, mosquito 
populations rebound easily in the absence of predators and competitors 
1-2 years later when normal precipitation patterns return, leading 
to more severe outbreaks of West Nile virus in humans soon after a 
drought.  Given the increasing prevalence of drought in a warming 
climate, scientists believe that outbreaks of West Nile virus may become 
more frequent in coming years (Wang et al., 2010).

Figure 1.  Montana’s forests are 
becoming more vulnerable to wildfire.  
Between 1970 and 1999, moisture deficits 
from october to august (top) were 
significantly higher in early snowmelt  
years than in late snowmelt years 
(Westerling et al., 2006); a finding confirmed 
by a comparison (bottom) of the average 
frequency of western U.s. forest wildfires 
by early and late snowmelt years across 
different elevations: there were  
significantly more wildfires from 1970-2002 
at all elevations in early snowmelt years 
(data from Westerling et al., 2006).

Figure 3.  Between 2002 and 2009, 262 cases of West Nile virus were 
confirmed in Montana’s citizens, with another 349 cases documented 
in domestic horses.  the number in each pink-colored county (above) rep-
resents the number of confirmed cases of West nile virus in domestic horses 
for that area in 2009 (United states geological survey, 2009; Department of Public health & 
human services, 2010).
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Climate change 
is leading to a 
redistribution of 
insect pests, resulting 
in the invasion of new 
habitats and forest types by 
some species.  Milder winters 
and warmer summers across the 
region have led to longer annual 
summer droughts, stressing 
many coniferous tree species and 
enabling bark beetles to expand 
to higher elevations and new 
host species (like the whitebark 
pine).  Populations of mountain 
pine beetle (Dendroctonus 
ponderosae), for example, now 
complete their life cycles in just 
one year instead of two, and have 
exploded in recent years across 
the western United States and in 
British Columbia, Canada (Logan et 

al., 2003; Raffa et al., 2008; Saunders et 

al., 2008; van Mantgem et al., 2009).

a warming climate facilitates the 
spread of many noxious weed 
species, as do wildfires.
In Montana, noxious weeds inhabit 8 million acres, or 9%, of the 
state.  Fire is one of the primary mechanisms of invasion for cheatgrass 
(Bromus tectorum), a grass species accidentally introduced to the 
United States in the 19th century.  Mature cheatgrass cannot be 

eaten by livestock or wild ungulates, and leads to a higher 
frequency of wildfire, further degrading the ecosystem.  

These factors, combined with the difficulty of 
eradicating cheatgrass once it is established, 

have led to serious concerns about its 
current expansion into Montana and 
other western states, and to projected 

increases in the expansion of its range 
if Montana continues to become 

warmer and drier (Bradley, 2009; 

Montana Department of Agriculture, 

2005; 2008).

Figure 2.  Patterns and severity of recent mortality in western conifers 
due to bark beetles, during major outbreaks of three different insect 
species (Raffa et al., 2008).
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summary
 Over the past 60 years, changes in the western United States’ 

climate have been accompanied by increases in the frequency and 
scale of disturbance in regional ecosystems, including wildfire, 
outbreaks of insects and pathogens, and the introduction and 
establishment of noxious weeds.  

 Continuing changes in Montana’s climate are expected to 
significantly increase the severity of disturbance across the 
landscape, and have the potential to drive landscape-level processes 
throughout our forests, grasslands, and watersheds.


