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Background:
Widespread Effects of Fire Suppression

U.S. condition class map:
Areas in yellow and red are considered to
have moderate and high departures from
historic fuel loads
•In the last 8 years five states have had the largest wildfires in their recorded history
•Fatalities: 133 firefighters between 1990-1998

Background: California context

2008 wildfire

Sept. 22 1900 fire
plume in the San
Gabriel Mountains,
Los Angeles County
(taken 25 miles from
the fire).

•For 1950-1999 average annual total burned by wildfire was 102,000 ha
•In 2008, 550,000 ha burned
•Before 1800, estimated annual total of 1,800,000 ha
Area annually treated in CA for fuels reduction is below USFS
goal of 50,000 ha/yr.
Source: Stephens et al. 2007. Forest Ecol. & Man. 251: 205–216

Fuels treatments

Defense zone treatment

SPLAT

In general two types:
•Defense or Defensible Fuel Profile Zones (DFPZs): Key strategic areas often
near homes where fuels reduction includes reducing ladder and surface fuels and
separating tree crowns. Treatments are also intend to provide fire fighters a network
of places from which to take a stand against wildfires moving across the landscape
• Strategically Placed Area Treatments (SPLATS): generally reduce stem density,
ladder fuels and sometimes surface fuels—often guided by historic, pre-European
forest conditions. To be effective need to treat 20-30% of the landscape

Increasing and compelling evidence that fuels treatments, which
also reduce surface fuels, can be highly effective at reducing
wildfire severity
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Rodeo-Chediski Fire, 2002

Carbon Dynamics:
By one estimate annual forest growth can offset 6-10% of
anthropogenic CO2
But these gains can be offset by emissions in fire-prone forests
Wildfires: A Large Source of Emissions

(Wiedinmyer and Neff 2007)

Premises:
•In California’s fire-dependent forests, significant C can be released during
wildfire
•The amount of that release increases with fire severity and size
•General objective: If possible increase C storage, reduce the risk of C loss
due to wildfire and in the process minimize C emissions
•Forests need to be managed for more than just carbon sequestration
•Fortunately, forest restoration and C management share a common long-term
objective: Redirect ecosystem C away from unstable (the growth of numerous,
small trees) to stable pools ( the growth of fewer, large-size trees which are
fire-resistance [i.e., pines])
•The question is how to get there and what are the tradeoffs between different
means to that end
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In Sierra Nevada mixed conifer, there is a general consensus that the forest
benefits when trees up to roughly 12” in diameter are thinned
* If Ladder AND Surface fuels are removed

Hurteau, M. and M. North.
2009. Fuel treatment effects on
tree-based forest carbon storage
and emissions under modeled
wildfire scenarios. Frontiers in
Ecology and the Environment.
doi:10.1890/080049.

A forest structure (1865) of a
low density of large pines has
lowest wildfire and prescribed
fire emissions

Potential for Increasing Forest C Storage
Less carbon in modern fire-suppressed forests than active-fire (1865) forests due to
loss of large trees
The plus is forests have potential to sequester a lot more carbon
Total Live Tree Carbon Stocks: 1865: 346 Mg C/ha Current Forest: 249 Mg C/ha
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Carbon Dynamics Summary:
• In most fuels treatments, fossil fuel use is a small % of C loss
• Fuels treatments reduce forest C, losses increase exponentially with
tree size
• C losses from milling waste and prescribed burn vary but are probably
in the range of 5-20% of aboveground C
• Estimates of prescribed fire emissions (15-25 Mg C/ha) are probably
within the actual ‘ballpark’ but wildfire emissions (25-45 Mg C/ha),
while improving, are still very rough.
•In uncut forests, trees 5-25 cm dbh and 25-50 cm generally will
contain about 5% and 10-15%, respectively of total live tree C.
Thinning these classes produce almost all of the gains in reducing
potential wildfire severity. Must reduce surface fuels.

Why Aren’t Fuels Treatments Widely
Implemented?
Economic viability of treatments

• The large-scale fuels treatments which are needed will never
occur unless most of them can ‘pay for themselves’.
• In general, this means thinning merchantible trees 20-30”
• Thinning merchantible trees, however, rarely affects
potential wildfire intensity, and can create the perception and
problems associated with ‘getting the cut out’.
• In some places, however, there are ecological restoration
benefits to removing these trees IF it doesn’t adversely
impact sensitive species

• Fuels treatments are repeatedly stalled due to litigation
• A recent analysis found one of the most common reasons was the
lack of a comprehensive landscape-level plan for threatened and
endangered species (TES) habitat
• One of the perceived conflicts is the association of some TES with
forest conditions that have high surface and ladder fuel loads and high
canopy cover.

Pacific fisher, northern goshawk and California spotted owl

Proposed New Forest Management Strategy for the Sierra Nevada
The paper examines and summarizes the state of the science in 5
areas to develop its management recommendations and silvicultural
guidelines:
1) Fuel Dynamics
2) Ecological Role of Fire
3) Climate Change
4) Sensitive Wildlife Habitat
5) Forest Heterogeneity and Resilience

Proposed New Management Strategy: Use Topography to Vary
Forest Structure, Fuel Loads, and How Much Biomass is Removed
Stand-level schematic
of how forest
structure and
composition would
vary by small-scale
topography after
treatment. Cold air
drainages and concave
areas would have high
stem densities, more
fir and hardwoods and
could provide TES
habitat. With
increasing slope, stem
density decreases and
species composition
becomes dominated
by pines

Proposed Strategy: Using Topography
Landscape schematic of
variable forest conditions
produced by management
treatments that vary by
topographic factors such as
slope, aspect, and slope
position. Ridgetops have the
lowest stem density and
highest percentage of pine in
contrast to riparian areas.
Midslope forest density and
composition varies with
aspect: density and fir
composition increase on
more northern aspects and
flatter slope angles. Riparian
forest provide high canopy
cover movement corridors.

Thinning merchantable trees

In the Sierra Nevada fuels treatments can often pay for
themselves, when 20-30” dbh trees are removed
Criteria for thinning 20-30” trees:
• Species: only remove shadetolerant, fire sensitive species (firs
and cedar)
• Mid to upper slope topographic
position where fire probably
maintained lower large tree densities
•Ladder fuel trees: larger trees can
still ladder fire if their canopy
extends close to the ground

White fir 20-30” dbh with
ladder fuel potential

Environmental community

• The paper has the full support of the environmental
group, The Sierra Forest Legacy, which functions as an
umbrella organization for all (85+) smaller groups interested
in forestry issues
• “In California we have not had a defensible science-based
management plan that we can support since the Bush
administration overturned the original 2000 Framework”
(Sierra Forest Legacy)

Summary:
• Forest biomass removal has many ecological benefits for forests: reduced
potential wildfire severity, increased future carbon storage and ecosystem
restoration
• However large scale forest biomass will only become available when fuels
treatments are widely implemented
• Treatments must be economically viable, which means thinning some
intermediate-sized trees, and not harm sensitive wildlife
• There hasn’t been a conceptual model of how to provide the variable forest
conditions needed for TES habitat across a landscape
• Management which uses topography to mimic the forest and fuel conditions
that would have been created by low-intensity frequent fire may resolve this
stalemate
• For environmental stakeholders it provides planning transparency and site
verification

