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PEOPLE tell many stories about Northern Arizo-
na’s Rodeo-Chediski fire of 2002: In the early sum-
mer, following on the heels of one of the region’s
hottest, driest springs on record, it raged for two
weeks, crossing nearly half a million acres in north-
ern Arizona; it moved against the wind and during
the night; its two fronts blasted 113,000 acres in
one day, torching acre-sized stands of trees in mere
minutes; White Mountain Apache Hotshots and
others led by Rick Lupe risked their lives to keep
the wildfire from crossing Route 60 and reaching
Pinetop-Lakeside and Show Low, the area’s big-
gest commercial district.! Perhaps some less-told
stories about the Rodeo-Chediski fire are even more
important: What made the northern Arizona forest
susceptible to such a devastating fire in the first
place? What did it do to catalyze collaboration in
fire prevention communities?

Even with all the hard work and an eventual
firefighting cost of $159 million, the Rodeo-Che-
diski fire managed to destroy 465 homes and burn
468,000 acres of mostly forest to varying degrees.
Roughly two-thirds of the burn area fell over Arizo-
na’s White Mountain Apache Reservation, with the
other third in Apache-Sitgreaves National Forest
and a smattering of private lands, particularly in the
Linden-Pinedale and Heber-Overgaard areas.?

The devastation fits into a trend observed in the
western United States. Despite the best efforts of
firefighters, the amount of area burned by wildfire

in the West has been increasing since the mid-
1980s (see Figure 1 on page 11). During the dry
summer of 2002 that brought the Rodeo-Chediski
fire, roughly 6.9 million acres burned across the
West. Major fires occurred in each of the 11 western
states, including another half-million acre fire in
Oregon. In other parts of the country, Georgia and
Alaska were hit by significant blazes as well.

The increasing number of burned acres follows
several decades of mostly successful fire suppres-
sion. In fact, fire historians consider the success of
fire suppression efforts for several decades (starting
with the 1950s) as among the reasons modern forest
fires have become so intense. With fire suppression
and a century of grazing and logging, many western
forests have become powder kegs. Drought and cli-
mate change are lighting the fuses to ignite suscep-
tible forests into uncontrollable infernos. Defusing
these time bombs by means other than catastrophic
wildfire will require ingenuity, entrepreneurship,
and community cooperation.

Fortunately, the number of collaborative groups
addressing wildfire danger also has increased dramat-
ically in recent years.> These participatory decision-
making groups can fill a crucial role in promoting
the sustainability of forests and the local industries
that depend upon them. One collaborative group,
the White Mountains Natural Resources Working
Group (NRWQ), is facing the challenges that mod-
ern forest conditions have wrought. NRWG formed



in 1996 in the same northern Arizona area
that would later face the Rodeo-Chediski
fire. Members include politicians, loggers,
environmentalists, and agency representa-
tives from the federal, state, and county
levels. With the facilitation of longtime
chairman Stephen Campbell, a University
of Arizona (UA) cooperative extension
director, the group has been developing
plans on city, state, and regional scales to
sustain forest health, community ameni-
ties, and local economies over the long
term. As part of an integrated assess-
ment of the White Mountains area, UA’s
Climate Assessment for the Southwest
(CLIMAS) attended group meetings and
related events and interviewed NRWG
members during 2004-05.

In the months and years following the
Rodeo-Chediski fire, NRWG and its sister

government and agency representatives,
and regional environmentalists—almost
all of them active members of the Natural
Resources Working Group.*

Collaboration and Wildfire

The need for collaborative steward-
ship contracts is set to increase in years
to come. Large-scale western wildfires
have become more common since the
Yellowstone fire of 1988 (see Figure 1).
Western fires in 2002 burned 6.9 million

acres, destroyed more than 800 structures,
and caused the deaths of 23 firefight-
ers.” Even more area burned in 2000,
with 8.4 million acres affected to varying
degrees.® However, it is not the acreage
but the severity of some of the fires that is

A bus carries firefighters through the evacuated streets of Show Low, Arizona, during the
Rodeo-Chediski fire while 100-foot-tall flames threaten to cross Route 60, into town.

groups were able to convince many com-
munity residents of the need for a variety
of initiatives to reduce wildfire danger.
Perhaps most notably, NRWG paved the
way for the nation’s largest 10-year stew-
ardship contract, issued in 2004 under the
authority granted by Congress in the 2002
budget. The contract aims to thin roughly
150,000 acres in the Apache-Sitgreaves
National Forest over the next decade (see
Figure 2 on page 12). To oversee the con-
tract, the U.S. Forest Service appointed a
Stewardship Monitoring Board compris-
ing about 16 local community members,
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eliciting concern from the scientific com-
munity. The burned acreage remains well
below levels that would occur naturally,
as shown by tree-ring records of pre-set-
tlement fire occurrence.” But in the past,
fires in some forest types often involved
only surface burns, as evidenced by an
individual pine tree’s ability to record
dozens of fire events in non-lethal scars
that can be used to reliably date the fire to
the specific year.

Tree-ring records show the pattern of
recurring surface fires comes to an abrupt
stop sometime during the late nineteenth
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and early twentieth centuries throughout
much of the west. The introduction of
commercial grazing at the turn of the nine-
teenth century reduced grass cover, there-
by limiting the potential for surface fires
to clear the stands of small trees, leaf litter,
and fallen branches. Logging encouraged
the growth of saplings, as did grazing and
fire suppression. Many of today’s western
forests contain an abundance of small
trees that can carry fires from the ground
into the canopy, where they can be fatal
even to mature trees that evolved under a
surface fire regime.

As a result, government agencies at
many levels are encouraging the “thin-
ning” of some of these small-diameter
trees to reduce wildfire danger. Some
federal legislation requires collaboration
for agencies (including the U.S. Forest
Service) to apply for certain grants related
to thinning treatments. The Healthy For-
ests Restoration Act passed in 2003 in
response to the volatile fire seasons of
2000 and 2002 and California’s runaway
fire season of 2003. The act provides little
money for thinning treatments but does
require agencies to use a collaborative
approach to apply for grant money. Land
managers and communities must collabo-
rate on fire plans to create a “seamless”
treatment to reduce wildfire danger across
private and tribal forests and adjacent pub-
lic lands.® The White Mountains Steward-
ship contract focuses on removing small-
diameter trees from 5,000 to 25,000 acres
a year, starting with the “interface” areas
near forest/community boundaries. Such
federal stewardship contracts are designed
to better equip the national forest to handle
future wildfires. As a bonus effect, they
are expected to make some forests, includ-
ing Ponderosa, more resistant to drought,
beetle attacks, and climate change.

The western Ponderosa pine forests are
particularly vulnerable. In 2002, about 21
million acres of Ponderosa pine forests
in the west and several bordering states
plus Alaska were designated as being at
risk for bark beetle infestation because of
high densities of small trees and related
stand conditions, according to a report
by the U.S. Forest Service and the West-
ern Forestry Leadership Coalition.” The
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density issue is even more of a problem
during drought years. Small trees com-
pete for limited resources (like water),
so their abundance can make the entire
stand more susceptible to drought, and
water-stressed trees also are more likely
to succumb to bark beetle attacks and
fire. Dense conditions also make stands
more susceptible to large-scale wildfire,
as the report noted. Northern Arizona’s
Apache-Sitgreaves National Forest con-
tains about 1.3 million acres of Ponderosa
pine forest, of which about 800,000 acres
face increased wildfire danger because of
stand conditions, including a high density
of small trees. Other forest types around
the world may face similar management
challenges, particularly those that evolved
under a regime of frequent surface fires
that has since been interrupted.!® Howev-
er, it should be noted that selective logging
in some moist forests, such as the Amazon
rainforest, can expose stands to increased
drying and wind damage, potentially mak-
ing them more susceptible to fire and
pest infestations.

The Fire Triangle

Climate, topography, and stand condi-
tions are considered the “fire environ-
ment triangle” because of their well-
documented impact on wildfire danger.'!
Of climatic factors, precipitation, winds,
and temperature all play important roles
in wildfire danger. Large-scale drought
increases regional fire danger.!? The ongo-
ing western drought contributed to the
high national tallies of burned acreage in
2000 and 2002. Local winds also have an
important influence on fire behavior, but
wind variations are difficult to predict at
the seasonal scale or beyond. Tempera-
ture influences wildfire regimes, in part
because it plays a critical role in the tim-
ing of snowmelt, a key factor in western
wildfire risk.!? Even without a long-term
drought, it only takes about 40 days of hot,
dry weather for forests to become danger-
ously flammable.'*

The rising temperatures that accom-
pany global climate change are expected
to increase the incidence of large-scale

fires. Semi-arid regions like the western
United States and Australia may be partic-
ularly vulnerable.!> Scientists have already
detected a link between rising temperatures
and an increasing incidence of large-scale
wildfire in Canadian forests.'® Any dry for-
ests subject to an increase in year-to-year
variability in precipitation levels is likely
to face increased wildfire danger, as are
any moist forests faced with extensive pre-
cipitation deficits. Many climate change
scenarios project a global increase in the
variability of precipitation—more extreme
rainfall, snowfall, and drought events.!
Thus, the influence of climate change on
precipitation and temperature is likely to
exacerbate the trend toward the increasing
number of acres burned in the west.

Fire managers also consider topogra-
phy—the lay of the land—when evaluat-
ing how a wildfire will move and mutate.
As with climate, fire managers have no
control over the topography. Yet land
features determine whether a fire will
be racing upslope, moving horizontally
with the wind, or facing a valley before it

Figure 1. Acres lost to wildfire in the western United States, 1916-2004
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NOTE: The area burned in western wildfires has increased in recent decades as suppression efforts become less
effective. The values above are sums of totals from the 11 states west of Colorado’s eastern boundary.

SOURCE: Data for 1916 through 2004 were compiled from a variety of sources by Anthony L. Westerling of the Climate
Research Division of Scripps Institution of Oceanography (University of California—San Diego) and used by permission.
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can reach another mountain. Recent years
have brought some surprises, with wild-
fires moving against the wind, traveling
by night as well as day, and jumping over
highways. Land managers and firefight-
ers once considered the wildland-urban
interface as a housing development that
stretched about half a mile into the forest.
But given how fast and how far modern
fires have been moving, some officials are
extending their definition to four miles,
ten miles, or more.'8

“Fuels” form the third side of the fire
environment triangle—the only side sub-
ject to management.!” For many years,
forest managers had noticed that even
catastrophic wildfires often settled down
into surface-fire mode when confronted
with a “thinned” section of the forest,

at least when the small trees had been
removed from a reasonably large section
of more than a few acres. This anec-
dotal observation held up to systematic
research.? Northern Arizona University
researchers looked at hundreds of plots on
White Mountain Apache lands affected by
the Rodeo-Chediski fire and found that the
combination of selective logging and pre-
scribed burns made the stands most resil-
ient to wildfire. Overall, the researchers
found that such treated areas contained a
higher number of live trees, a lower “bole
char height” (measuring how high the fire
had reached on tree trunks), and a higher
number of regenerating Ponderosa pine
trees. Areas that had been treated by burns,
whether prescribed or naturally occurring,
also tended to be more resilient. Their
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Figure 2. White Mountain stewardship project
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NOTE: The Apache-Sitgreaves National Forest covers roughly 2 million acres
in northern Arizona and includes the Southwest's largest continuous stretch
of ponderosa pine forest. The map shows in dark green the areas analyzed for
treatment as part of the stewardship contract to reduce wildfire danger. It also
highlights the intermingling of national forest (light and dark green) with private

SOURCE: Courtesy of Pamela J. Klein-Taylor of the U.S. Forest Service,
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findings also indicated that untreated and
high-severity areas would be more likely
to shift into a different vegetation cover,
such as oak/manzanita chaparral.

The White Mountains

The conditions that led to the Rodeo-
Chediski conflagration had been building
up for more than a century. In Arizona’s
White Mountains, many stands within
Ponderosa pine forests had been more
open before the influx of settlers during
the late nineteenth century, as Northern
Arizona University’s Ecological Research
Institute (ERI) has documented. Research
indicated that some pre-settlement Pon-
derosa stands consisted of 20 to 40 large
pines per acre, with abundant grass cover
and open space beneath the tall canopy.?!
Contemporary forests commonly reach
stand densities of 300 to 500 trees per acre
of relatively small trees.??

Meanwhile, research on fire-scarred
Ponderosa trees from the University of Ari-
zona’s Laboratory of Tree-Ring Research
indicated that pre-settlement Ponderosa
forests had faced a regime of frequent
surface fires.?* The findings indicated that
surface fires in the White Mountains area
generally recurred approximately every
3 to 12 years. The researchers surmised
that these frequent fires helped keep seed-
lings at bay while encouraging grasses to
thrive in the many open spaces between
canopy trees.

However, the lush grass understory
attracted the interest of ranchers settling
from outside the area, including the Aztec
Land and Cattle Company. In 1890, the
company counted 150,000 head of cattle
and 120,000 head of sheep among its hold-
ings in the Little Colorado River watershed
(which includes the White Mountains).?*
Tree-ring evidence from fire-scarred trees
indicates that these turn-of-the-century
grazing practices had virtually eliminated
surface fires by the nineteenth century’s
end. With the reduction in grass cover,
fires could gain no foothold with which to
travel through the forest.

Large-scale logging in the White Moun-
tains began at about the same time, with
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