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orests in Interior
Alaska are often

vast and empty
places where 300,000-
acre fires seldom
make the news.
Alaska also has its
share of communities
set in fire-prone ecosystems subject to
the same interface issues seen in the
rest of the states. Recent interface fires
include the 2010 Eagle Trail, 2013 Stuart
Creek II, 2014 Funny River, and just last
year, the Card Street, Sockeye, Nulato,
and Spicer Creek Fires, exposing urban
and rural communities—on the road
system and off—to wildfires involving
evacuation and property loss. Antici-
pating the hazard of people increasing-
ly mixing into lands that burn, man-
agers have installed miles and acres of
fuel treatments and have sought to
learn from them when challenged by
fire. As fuel manipulations gained
attention in the 2000s, managers began
to question whether treatment pre-
scriptions designed for temperate
ecosystems would work in Interior
Alaska. As the locals are fond of stating,

“Alaska is different,” and in many ways
they are correct. The ground is under-
lain in places by ice-rich permafrost
prone to soil subsidence. Black spruce
is described as “Gasoline on a stick,” a
notoriously short and thick, on/off
crown fire ecosystem that burns more
like a shrubland than a forest. The car-
rier fuel is often living feather mosses
underlain by deep, organic duff layers.

While many researchers have investi-
gated the effectiveness of thinning treat-
ments using simulations and models,
Scott Rupp (University of Alaska
Fairbanks), Roger Ottmar and Bob
Vihnanek (USFS PNW Research
Station), and Bret Butler (USFS
Missoula Fire Lab) proposed a more
empirical approach:  running pre-
scribed crown fires through experimen-
tal fuel treatment blocks to see what
would happen. The project was collec-
tively funded by state, federal, and pri-
vate programs and agencies in 2006.

The researchers installed two burn
units of replicated, 150m x 150m thin-
nings with a nominal 8-foot bole spac-
ing and 4-foot prune height. The thin-
ning blocks and surrounding control
forests were measured for vegetative
and fuel bed attributes. Above-ground

fuels were quantified to determine the
structure and loading of surface and
canopy fuel layers. Weather was logged
inside and outside the thinnings over
two seasons.  

By just about any measure, thinning
removed much of the canopy. Bole
spacing increased from about 4 feet to
6.9 feet. Stem removal decreased stock-
ing from >2,500 black spruce per acre
to <1,000. Pruning raised the overstory
canopy base height from about 7.2 to
11 feet. Canopy fuel loading went from
about 2.5 to about 1 kg/m2. Canopy
bulk density, a measure of the mass of
fuel per volume of canopy space, was
reduced from about 0.56 to 0.24 kg/m3.

The cover of feather mosses, consid-
ered to be the primary carrier fuel in
black spruce forests, was no different
between the thinning and the adjacent
forest. Shrubs, mostly labrador tea,
blueberry, and lowbush cranberry,
responded to thinning with increased
cover. Abundance of horsetail, thought
to retard surface spread, also increased.

The thinning resulted in some
changes in microclimate. The moisture
content of fine dead fuels was higher in
the thinning at night but negligibly dif-
ferent from the control during the day,
particularly during the afternoon burn
period. The thinning was windier at all
hours of the day.  

In 2009 a burn window opened and
Butler and his crew installed fire-
behavior sensors and video cameras.
Their instruments allowed measure-
ment of spread rate, fireline intensity,
convective air temperature, and mass
flow rate. Unit A was brought to an
active crown fire by a combination of
hand lighting and aerial plastic sphere
ignition. Unit B could not be burned
the following day because of unfavor-
able winds. Weather windows were not
available in 2010, 2011, and 2012. Poor
weather coupled with multi-year fund-
ing issues shelved the project. Peer-
review journals were reluctant to accept
the results because of lack of replica-
tion. In 2015 replication occurred in the
form of a wildfire that consumed Unit B
and interest in the project was reinvigo-
rated. Despite a lack of instrumentation
and on-the-ground observation, much
can be concluded from looking at post-
fire effects. 

My own interest in the project lies in
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Aerial image of the 2015 wildfire that burned left to right; “a” indicates the
thinning treatment in Unit B.
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answering several questions: How great
of a crown fire can be dropped to the
surface by a thinning treatment? What
is the mechanism? And is the mecha-
nism unique to boreal forests?

The 2009 prescribed fire in Unit A
resulted in an active crown fire. Flame
lengths were much greater than the
canopy height of 23 feet. Fireline inten-
sity was 39 MW/m and spread rate was
40 m/min (131 ft/min). Mass flow rate,
the rate at which the canopy “flows”
through the flame front, was about 23
kg/m2-min, a value fairly typical of
measured crown fires in North America.
In contrast, the 2015 wildfire in Unit B
was a passive crown fire at the point it
contacted the thinning, resulting in a
mix of unburned, scorched, charred,
and consumed tree crowns. The mass
flow rate of passive crown fires seldom
exceed approximately <3 kg/m2-min.  

The project investigators were some-
what surprised at the ability of the thin-
nings to not only drop the crown fire
out of the canopy but to stop the sur-
face fire as well. Following the two fires
each thinning appeared as a spot of
green in a swath of black. The passive
crown fire was not able to penetrate the
thinning at all while the active crown

fire dropped out of the canopy within
8.5 feet on average. Both thinnings
experienced zones of canopy scorch
caused by convective and radiational
heating from the adjacent crown fire.
Surface fire penetrated into the thin-
ning 72 and 259 feet for the active and
passive crown fires, respectively, before
failing. Penetration in the surface fuels
was due to the ember shower thrown
ahead of the fire front, surface flaming,
and residual smoldering.

How did thinning and pruning
accomplish this? Butler’s in-situ video
footage shows short-distance spotting,
radiant heating, dehydration, and

pyrolization of feathermosses, ever-
green shrubs, and flaky tree bark, fol-
lowed by nearly simultaneous ignition
of the entire fuel bed from the ground
to the tree tops. The thinning appeared
to break up the subcanopy fuels and
heat linkage between the surface and
crown fire. Without pre-heating by the
crown fire, the relatively moist carrier
fuels on the surface could not sustain
flaming combustion. Such co-depend-
ence is most likely to occur where the
bulk of the fuel complex is composed of
living fuels at high moisture content.
The individual fuel components are
surprisingly resistant to ignition.
Collectively, however, they can produce
far more energy than they absorb, given
enough activation or “seed” energy
from an adjacent flame front. In this
respect a thinning that is successful in
Alaska may not be similarly effective in
stand types where much of the fuel bed
is composed of primarily dead rather
than live fuels. ◆
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Looking west down the north boundary of the thinning (left) following the
2015 wildfire.
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