
Managing Fire and Fuels in a Wanner Climate 
By DAVID L. PETERSON 

W
ill a wanner 

climate 
affect wild­

fire in the northwest­
ern United States? 
The simple answer is 
"yes," but those effects 
will be somewhat different in different 
places. A look at the historical record 
can improve our understanding of 
fire-climate interactions. 

We know that more forest area 
burns during years when the weather 
is wann and dry than when it is cool 
and wet. Not only is this logical, it is 
borne out by historical data going 
back to the early 1900s. It is further 
illustrated by fire histories, or fire scar 
data from trees, going back centuries. 
And charcoal from sediment cores 
extracted from lakes support a fire-cli­
mate connection going back over 
10,000 years. 

Furthennore, we know that fire 
occurrence in the Northwest varies 
over time based on specific climatic 
phenomena. The E1 Nifio Southern 
Oscillation produces alternating pat­
terns of warm, dry weather (El Nifio) 
and cool, wet weather (La Nifia) on a 
cycle of about three to seven years. 
Historical fire data indicate that more 
forest area does indeed burn during E1 

Nifio years and less during La Nifia 
years. The Pacific Decadal Oscillation 

produces alternating periods of wann, 

dry weather (wann phase) and cool, 
wet weather (cool phase) on a cycle of 
about 30 years. Historical fire data 
and fire histories indicate that consid­
erably more area burns during the 
wann phase of the Pacific Decadal 
Oscillation than during the cool phase. 

This historical perspective on fire 

provides a window into the future 
of fire in the Pacific Northwest. 
Although fire will always be more 
common in the interior portion of the 
region, a warmer climate could bring 
more fire to the westside of the 
Cascade Range where summers are 
typically dry and will probably 
become drier. 

If future climate resembles the cli­
mate now experienced during the 
warm phase of the Pacific Decadal 
Oscillation, then we can expect fire 
occurrence to be similar to its histori­
cal pattern during those warm phas­
es, that is, more area will burn on 
average. We can also expect longer 
fire seasons. The typical fire season 
of July and August will probably 
stretch into June and September, 
extending the time during which pre­
cautions are needed for fire preven­
tion and fire suppression. 

The biggest concern for the future 

will be an increase in extreme weather 
events, which can lead to conditions 
that produce large and rapidly spread­
ing wildfire. Average wann conditions 

are not a big concern. High tempera­
ture, low humidity and high wind are 
the combination of factors that, when 
coupled with an ignition source and 
adequate fuels, can produce fires. 
These rare but extreme weather events 
win drive changes in fire that we will 
observe in the future. 

Understand your fuels 
Wildland fire managers refer to the 

"fire behavior triangle," a combination 
of factors that affect the fire environ­

ment at any particular location. First, 
as noted above, weather (the short-tenn 
manifestation of climate) determines if 
a fire can be sustained if it does occur. 
Weather varies from week to week, day 
to day, and even hour to hour, thus 
affecting the potential for fire to occur 
at all these time scales. Second, topog­
raphy affects the nature of fire spread. 
Fire hazard is higher on steep slopes 
because fire nonnally spreads more 
rapidly uphill due to convective heating 
in front of the flaming front and is 
therefore more difficult to suppress. 
Third,fuels are the organic materials 
that combust during fire, including 
both living and dead material from the 
ground up to the forest canopy. The 

The thinned ponderosa pine stand on the right achieved all four principles of a fire safe forest. Fire intensity, flame length and tree 
mortality will all be low if wildfire burns through this stand. The photo on the left is of the pre-thinned stand. 
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amount. size, arrangement and dryness 

of fuels affect their potential to bum 
and release heat. 

Looking at the forest from the per­
spective of fuels, not just vegetation, 
helps landowners understand their 
local fire environment and how fire 

will behave if it does occur. Surface 
fuels provide the combustible materials 
that create much of the heat that car­

ries fire through the forest. These fuels 
consist mostly of dead wood and leaf 
litter on the forest floor. Only smaller 
fuels, typically three inches diameter or 

less, actively burn and carry a flame 
across the forest floor. Larger fuels, 
such as logs, burn only on their outer 

surface and do not add much heat to 
the fire. However, logs and stumps can 
bum slowly for hours to days after the 
flaming front has passed, often pro­
ducing large amounts of smoke. 
Ground fuels, the partially decom­
posed material below the surface fuels 
and above the 111ineral soil, are 
involved in flaming combustion in 
some forests and can also burn slowly 
through residual combustion. 

Shrubs and small trees in the 
understory contain live and dead fuels 
that can burn and carry fire from the 
surface fuel layer to the forest canopy. 
Often called "ladder fuels," this layer 
is a critical factor that facilitates the 
transition from surface fire to crown 
fire. As with surface fuels, only the 
smaller diameter fuel components 
actively burn during a wildfire. 

Finally, the forest canopy is an 
important but often overlooked fuel 
layer. It may help to think of branch­
es, twigs and leaves as aerial fuels. As 
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noted earlier, fire needs to transition 
from the surface to the understory 
and then to the canopy. Once that 
occurs, considerable heat is needed to 
sustain the movement of fire through 
the crowns of trees, but once those 
conditions are reached, crown fires 

can burn for days or weeks if weath­

er is sufficiently warm and dry. 

Manage fuels to reduce fire 
severity and increase resilience 

Remember the fire behavior 

-Continued on page 28-
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Managing Fire and Fuels in a 
Warmer Climate 
con tinued from page 17 
triangle? Forest landowners cannot do 

anything about two legs of the trian­
gle-weather and topography. But 

they can do something about the third 
leg-fuels. Four principles define the 
scientific basis for reducing fire hazard 
by reducing specific fuel components 

of a forest (Table 1). The objective of 
these principles is to reduce fire severi­
ty, not to eliminate fire from the for­
est. These principles were developed 

for dry interior forests (e.g . ,  ponderosa 
pine, Douglas-fir, mixed conifer), but 
they can be applied to forests in wet­
ter locations as well. 

First, remove surface fuels, especial­
ly the fine surface fuels, to reduce 

flam..'11able material that will carry fire 
across the forest floor. This is especial­
ly important following timber harvest 
and thinning operations, which create 
even more fuels. Surface fuels can be 
removed by hand, with machines or 
through prescribed burning. 

Second, raise canopy base height to 
increase the distance that a surface 

flame would need to extend to reach 
the lower canopy. This is typically 
accomplished by removing the smaller 
trees to reduce ladder fuels, although 

Table I. Principles of a firesafe forest; adapted from Agee and Skinner (2005). 
I Objective I Effect 

r 

I Reduce surface fuels I Reduces potential Fire control easier, Low surface I 
flame length less torching disturbance I 

I Advantage I Concerns 

Increase canopy Requires longer flame I Less torching Opens understory, 
base height length to begin I may allow surface 

I 

Decrease crown I density 

i 
I Retain larger trees 

I 

torching 

Makes independent I crown fire 
less probable 

Thicker bark, taller 
crowns, higher 
canopy base height 

ambitious landowners can increase 
canopy base height by pruning the 
lower branches. 

Third, decrease crown density to 
reduce the amount and continuity of 
living and dead fuels in the understo­
ry and upper tree canopy, thus reduc­
ing the capability of fire spread in 
aerial fuels. This is also accomplished 
by removing the smailer trees. 

Fourth, leave as many large trees 
as possible, because these trees, which 
have thicker bark and higher crowns, 
are the most resistant to fire. The 
desired tree density will vary by loca­
tion, species and expected fire behav­
ior, but will generally need to be less 
than 100 trees per acre to effectively 
reduce crown continuity. 

Over time, the forest canopy will 

Reduces crown I fire potential 

Increases 
survivability 

I of trees 
i 

wind to increase 

Surface wind may 
I Increase, surface ! 
I fuels may be drier I 

Removing smaller I 
trees is econom- I 
ically less profitable i 

expand, fuels will accumulate, and 
the understory may reestablish. 
Therefore, a long-term plan for treat­

ing fuels in each forest stand is neces­
sary. In most dry interior forests, this 
means implementing additional thin­
ning and/or surface fuel treatments 
every 20-30 years. 

Fuel reduction activities are highly 
compatible with managing for 
resilience to climate change, where 
resilience is defined as the ability to 
return to previous structure and func­
tion. Density management enhances 
the vigor of individual trees, thus 
improving their resistance to fire 
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",. damage, insect attack and fungal 
pathogens. This leads to forests that 
can experience many fires with low 
mortality of overs tory trees. Managing 
for resilience is also compatible with 
managing for sustainable timber pro­
duction, habitat for ungulates, good 
water quality and many other values. 

Managing for resilience does not 
necessarily change management plans 
or activities very much. If you are 

thinning forest stands, removing sur­
face fuels and otherwise enhancing 
tree vigor, then you are already doing 

most of the things necessary to pre­
pare for a warmer climate and more 
fire. You may want to thin to lower 
densities and remove more surface 
fuels than you would have done in the 

past in order to account for increased 
stress in a warmer climate. 
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Prepare for change, proted 
your property 

Your home and other structures on 



your property contain large amounts 
of combustible materials, so you can 

also think of buildings as fuels. 

Keeping vegetation and fuels to a 
minimum adjacent to buildings will 
reduce the direct spread of flames in 
surface and aerial fuels. Having water 

available to increase the moisture level 
of live and dead fuels, including build­
ing materials, is another important 
means of reducing ignitions and fire 
spread. The Firewise COIP'-'.'llunities 
organization (www.firewise.org) offers 
excellent guidance on how to reduce 
fire hazards around your home. 

Managing hazardous fuels on your 
forestland will reduce extreme fire 
behavior and tree mortality across the 
landscape and provide more options 
for when wildfire occurs. Although it 
has been traditional for homeowners 
to evacuate their homes during large 
wildfires, you may want to stay and 
defend your property if you have 
proper training and are confident that 
fire spread will be relatively slow. Your 
main job will then be extinguishing 
occasional embers that fall on or near 
structures. This is truly "living with 
fire," and is a personal choice to be 
determined in cooperation with local 
fire agencies. 

Working with your neighbors is one 
of the best ways to prepare for wild­
fire. Landowners with adjacent prop­
erties who are willing to work together 
can create firesafe landscapes that are 
much more effective at reducing fire 
severity than isolated firesafe proper­
ties. Coordination of management 
plans and the location and timing of 
fuels management activities ensure 
that everyone's management objec­
tives, including resilience to fire and 

climate change, are respected within a 
community of forest landowners. 

A warmer climate will almost cer­

tainly increase the prevalence of 
wildfire in forests throughout the 
Northwest. However, it should be 
possible to prepare for these chang­
ing conditions by managing for 

resilience through science-based prin­
ciples of fuels management. Active 
management that includes resilience 

to climate change as one of several 
possible objectives will give forest 

owners more options in the future, 
and timely reduction of hazardous 
fuels will provide insurance for sus­
tainable forest management. III 
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UI Extension: Sessions in Benewah, 

Bonner, Boundary and Kootenai coun­

ties, contact Chris Schnepf, cschnepf@ 
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