








100 years and curtailing tree harvesting
for decades, forests have become
increasingly overcrowded.

Restoration forestry aims to restore
ecologically and economically sustainable
native forests that resemble historic
forests. Fortunately, a great deal is known
about California’s forests before
European settlement. We know, for
instance, that those forests featured small
patches of trees about the same age and
size. We also know that patches moved
through a cycle of development, from
young to old, and the relative proportions
of each type of patch that appeared on
the landscape. In many mixed-conifer
forests, for example, patches of old trees
with a thick layer of smaller trees growing
underneath covered less than 8-12
percent of the landscape.

Young forest patches begin in openings
with full sunlight.  They attract wildlife
because of the lush vegetation. Middle-
aged forests are characterized by an
open understory because the thick
canopy blocks sunlight. Mature and

older forests have taller, more widely
spaced trees that provide enough
sunlight for diverse understories,
although gentle fires kept most of them
open. Older forests tend to have large
trees and more downed wood and snags

(dead, standing trees). As the succession
cycle continues, older forests eventually
become new openings where young
forests renew the cycle, usually due to
a fire or other disturbance such as bark
beetle infestation.

Using pre-European settlement
forests as a “reference historic forest,”
restoration forestry can recreate similar
landscapes with most of their original
diversity. Such a reference historic forest
is inherently sustainable and diverse.
It represents thousands of years of
ecological development and use by
native people, it existed during a period
with similar variations in climate, and
it is more thoroughly documented than
forests from an earlier time.

Trees must be harvested
Native people shaped their landscape
primarily through the use of
intentionally set fire, although they also
cut trees. And while “prescribed burns”
can be an effective forest-management
technique today, they are just one tool
in a forester’s toolkit.

This photo was taken in the 1890s. The location is along the east branch of the
north fork of the Feather River in Plumas County, California. The area had not
been logged.

This photo was taken in 1993 at the same location as the photo at left.
The ridge to the left had been logged seven years earlier, the remaining
landscape was untouched.

Middle-aged forests feature an open understory
and attract many diverse wildlife species.
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Prescribed burns have their place in
restoration forestry, but they do not make
productive use of forest resources, do
raise air quality concerns and cannot be
used safely where forests are dangerously
overgrown. Prescribed fires can and do
get out of hand and cause considerable
damage to communities that thought
they were safe. The Los Alamos fire of
2000 was a prescribed burn that escaped.
Research shows prescribed burns are
more likely to escape in California than
in any other state.

Mechanical tree harvesting also can
be an effective forest-management
technique. Today’s harvesting
technology is computer driven, light
on the land, and precise. Combined with
erosion control and wildlife habitat
conservation strategies, mechanical
harvesting can create a range of desired

forest conditions and restore forests
while making productive use of forest
resources.

Mechanical harvesting can be used to
implement even-aged and uneven-aged
forest management strategies. Even-
aged management means harvesting
most of the trees of a certain age or size
from the landscape, leaving a few
trees for wildlife habitat. Even-aged
management, sometimes called
“clearcutting,” is rarely practiced on
public lands and heavily regulated on
private lands in California, restricted
to small patches of land. It can create
openings in dense forests and edge zones
that allow biodiversity to flourish in a
way similar to how fire created openings
in historic forests.

Uneven-aged management involves
harvesting selected trees of different

ages or sizes, or small patches of trees.
When individual trees are removed it is
called single-tree selection and when
small patches of trees are removed it is
called group selection. Single-tree and
group selection are the most effective
ways to restore and sustain California’s
public forests. The result is a thinned
forest that retains much of its historical
character and visual aesthetics.

Most forest management includes
replanting harvested land with native
species acclimated to a site’s elevation
and other characteristics. On private
forestlands for example, many trees are
replanted for every one harvested.

Vision comes first
Restoration forestry focuses on what
forests will look like after the land has
been treated, not on what vegetation is
being removed. While densely packed
smaller trees may present the greatest
fire danger, for instance, removing only
young trees would ultimately result in
a senior-citizen forest that would present
its own challenges. You don’t want just
old, decaying trees on the landscape;
they are not productive, diverse, nor
sustainable.

This is why the reference historic forest
is so important. By understanding the
forest characteristics that were present
historically in a region, forest managers
can return those characteristics to the
landscape. Restoration forestry simulates
the dynamic character of historic forests
by maintaining the natural variation of
patches of older and younger trees
within the forest mosaic.

To get back to a natural forest landscape,
trees of all ages must be harvested in
different numbers at different times.
While older forests must be part of the

Mechanical harvesting allows efficient, precise tree removal.
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mosaic, for instance, harvesting some
older trees provides space for new, young
forests that are essential in establishing
a sustainable cycle of forest succession.

Flexibility required

Under the restoration forestry umbrella,
foresters must have a full set of tools at
their disposal and the flexibility to
manage each forest as site-specific
characteristics dictate. The one-size-

fits-all regulations that govern private
forest management in California and
most public forests will likely prove too
restrictive to encourage true forest
restoration. A focus on results would be
preferred.

Different types of forests require
customized treatments, even though the
restoration concepts are the same. For
instance, a forester’s approach to a
coastal redwood forest would be

markedly different from that of an
inland mixed-conifer forest, but in each
case, the plan would result in the types
of patches historically found on the
landscape and in similar proportion.
[For more information of restoring
specific types of forests, visit
www.calforestfoundation.org.]

People have altered the natural fire
regime and forest landscape. It’s up
to people to restore it.  

Having a vision of what a restored forest should look like when work is completed is essential before work starts.
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Sometimes in their rush to “save” forests,
people forget that wood is a renewable
resource. We use wood products every
day, from lumber and furniture for
homes to newspapers, cardboard – even
camera film, cosmetics and cellophane
wrap are made with wood byproducts.

Wood is the only commercially
available renewable, entirely recyclable
and biodegradable building material.
Dr. Patrick Moore, co-founder of
Greenpeace notes, “We have been led
to believe that when we use wood we
are causing a bit of the forest to be lost.
This is not the case. When we buy

wood we send a signal into the
marketplace to plant more trees, and
produce more wood.”

We have at the same time, too much
wood standing in our forests and
an increasing demand for wood
products. Harvesting trees could play
an important role in sustaining forests,
enhancing biodiversity and providing
the lifestyle Americans have come
to expect. Restoration forestry
acknowledges the relationship between
forest health and the need for wood,
and allows for both.

Clean energy

California’s ongoing energy crunch,
goals of deriving more energy from
renewable sources, and efforts to reduce
greenhouse gas emissions in the state
to 1990 levels by 2020 highlight another
possible use for excess forest growth:
biomass energy.

Biomass energy is produced by burning
organic material and converting the
heat to electricity or even converting
the biomass to fuel for cars. Because
trees can be replanted, forest biomass
represents a largely untapped source of
renewable energy.

Utilizing biomass energy has several
advantages, especially when seen in the

context of global climate change,
greenhouse gas emissions and reducing
the wildfire threat. Burning fossil fuels
to generate energy releases tremendous
amounts of carbon dioxide and other
greenhouse gases into the atmosphere.
Burning biomass to produce energy
does not. In fact, biomass energy has
a “net zero” carbon impact on the
atmosphere.

The more energy we derive from
renewable sources like biomass, the
less need we have to burn fossil fuels
that spew greenhouse gases into the
air. Furthermore, the more excess fuels
we burn to generate electricity,
the less we have to watch burn in
catastrophic wildfires.

What To Do with the Excess Fuel

There is no doubt that California’s forests are plagued with
excess fuels. What remains to be seen is how those fuels are
dealt with. We could simply leave it there and watch it burn, we
could remove some of it in prescribed burns or we can harvest
it and put it to good use.

Wood and wood products trap greenhouse gases
for hundreds of years.

Burning biomass material from forests can
produce clean energy, reduce the threat of
catastrophic wildfire and reduce greenhouse
gas emissions.
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Unfortunately, California does not have
a robust infrastructure for generating
biomass energy. Plus, the process of
harvesting materials from the forest –
usually the smaller trees and overgrown
brush with little or no commercial value
– and transporting those fuels to energy
plants is expensive. Without some
financial incentives such as long-term
stewardship contracts on public forests
and tax credits to encourage private-
sector investment, California is unlikely
to realize the full potential of biomass
energy as a substitute for fossil fuels.

Economic realities
Any plan to “save” forests that does not
include a feasible way to pay for the
expense of caring for forests has no place
in meaningful forest-management
discussions. Fantasy solutions have no
value in the face of the very real dangers
plaguing our forests.

Restoration forestry acknowledges
what should be obvious but is often
overlooked – there are significant costs
involved with caring for forests.
The technology
and training
necessary to
manage forests are
expensive. But the
costs can be
addressed without
burdening taxpayers.

Because restoration
forestry is a
practical solution,
it can improve
forest health and
biodiversity, reduce the threat of
catastrophic wildfire, provide jobs and
pay for itself. Selling the excess wood
and biomass that must be removed to
make forests safe again can cover the
cost of restoring forests.

Putting a price on forest care
Exactly how much it costs to thin and
care for forests varies from place to place
and depends on both the forest-
management techniques employed and
site characteristics. According to data
primarily relating to national forestlands
in California, prescribed burning costs
range from $50 to $400 per acre.
Mechanical and manual treatment costs
frequently exceed $1,000 per acre.

In the Lake Tahoe Basin, fire districts
report average thinning costs that top
$2,000 per acre. In the San Bernardino
National Forest that was devastated by
bark beetle attacks, costs in some areas
topped $5,000 per acre.

Some 37 million California acres face
high, very high or extreme fire threats,
and nationwide approximately 73
million acres of federal land are in
serious need of fuel reduction. Assuming

that most
forests will
require
mechanical
thinning
before
prescribed
burning can
be used
safely, and
assuming
that
prescribed
burning will

be feasible on all acres
that need treatment, the

total initial cost for treating
America’s forests would be about
$60 billion.

At the current rate of government
funding ($400 million per year from
2001-2005; $492 million in 2006), it

Biomass materials must be chipped in the forest and transported to biomass power plants. Each chip van
contains enough fuel to power one home for about 250 hours.

Estimated costs for treating
the 73 million acres of

federal land nationwide in
serious need of fuel

reduction.
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would take 150 years to complete the
initial treatment. By that time, the first
forests treated could be even worse than
they are now.

Furthermore, treated forests will have
to be maintained in order to remain
safe – at a cost of about $30 billion every
15 years.

Public-private partnerships
Solving the wildfire crisis is too
expensive to achieve with taxpayer funds
alone. A practical solution dictates that
the private sector must be involved.

The private sector has already made
considerable investments in forestry
science and technology. The latest high-
technology harvesting equipment can
cost upwards of a million dollars per
machine. While the forestry and sawmill
infrastructure in California has been
decimated in the past two decades, it
remains the most viable and efficient
system for dealing with the volume of

wood that must be removed from the
landscape.

The private sector, however, will not
invest in making forests safer if it can’t
access the land that needs to be managed
and expect to make a reasonable profit.
How much money would you invest in
building a new
biomass energy
facility, for
instance, if you
couldn’t be sure
you’d have fuels
to burn? Land
use restrictions
have already
reduced
California’s
public
forestland
harvests roughly 90 percent since the
late 1980s, and the trend of legal action
making public lands off-limits to forest
management shows no sign of abating
– even though California foresters

adhere to some of the highest
environmental standards anywhere.

Unless the trend of incessant
appeals and lawsuits to block forest
management is reversed, and the
forestry companies are given
reasonable assurances of long-term

access to
lands that
must be
cared for,
the private
sector is
unlikely to
make a
significant
difference
in
addressing
California’s

forest health and wildfire crisis. It’s time
to embrace modern forestry and make
managing forests a priority so that we
ensure that we have future forests.

Reduction of Sawmills in California
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More than half of California’s sawmills closed between 1990 and 2003.

Without a strong infrastructure, California
may lack the ability to sufficiently

manage its forests.
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Multiple dividends
Engaging private forestry
companies to help manage
forestlands that pose a threat
to communities would yield
many benefits. Safety,
biodiversity, greenhouse
gas-emission reductions
and funds to pay for
much-needed forest
restoration are chief
among them.

While the private
sector must be
engaged to do much
of the on-the-ground
work, all efforts on public lands
must remain subject to public oversight
through the USDA Forest Service. In
California, the public has the right to
review and comment on forest
management plans, whether public or
private. California’s current oversight
processes, however, are in need of
serious reform. As it is today, state and
federal regulations often impede rather
than help effective fire-safe manage-
ment on private and public lands.

California’s private-land regulations are
so stringent that two separate studies
by Cal Poly State University-San Luis
Obispo have found they are having
unintended consequences, including
encouraging the conversion of
forestland to non-forest uses such as
housing developments. Regulatory costs
also tend to make preventive thinning
so expensive that some landowners,
particularly with smaller parcels, are not
able to treat the land effectively, which

worsens the
fire problem for everyone.

On public lands, abuse of the appeals
process costs taxpayers millions of
dollars each year. Some fuel-reduction
projects are delayed so long the forests
they are meant to protect burn before
they are treated. Almost every post-fire
restoration plan is challenged and often
delayed to the point where it becomes
impossible to carry out restoration
activities. Once-vibrant forests instead
become brush fields littered with
charred tree trunks and branches.

Focusing on sustainable forestry and
positive results should be the goal
of forestry policies and regulations.
Right now, those goals are absent, and
people, wildlife and forests are suffering
as a result.

Additional savings
Not only can involving the private sector
alleviate the tax burden of paying to
restore forests, it can also significantly
reduce firefighting costs. Restored forests
are far less susceptible to catastrophic
wildfire than today’s overgrown forests.
Restoration forestry is the key to
sustaining current and future forests
and stopping the trend of escalating
firefighting costs.   
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Most Californians have no idea that
California has at least 84,000 acres of
scorched public land in need of
restoration, or that the USDA Forest
Service has replanted and/or released
seedlings from being overtopped
by brush on less than 5 percent of
California’s national forests devastated
by wildfire in 2001.

The harm in doing nothing
After a catastrophic wildfire, doing
nothing to restore the forest can be as
destructive as the fire itself. Post-fire
rain can lead to massive erosion and
mudslides. Once the vegetation has
burned and the roots have decayed,
there’s very little to hold soils on hillsides.
Charred trees falling on top of each other
also increase future fire danger.

On mixed-conifer forestlands, shrubs
and hardwoods often sprout quickly
after severe fires. They fiercely compete
for nutrients and water, and choke out
emerging tree seedlings. In large burns,
which are common today, there often
are insufficient living trees remaining
to re-seed the area, so brush replaces
the forest.

The difference between reforesting
charred landscapes and leaving them
alone to “let nature take its course” can
be as stark as night and day. Private
forestland owners generally harvest dead
trees after fires to accelerate the return
of a healthy forest and keep their land
productive. They plant native-species,
mitigate erosion, and provide snags and
logs for wildlife.

But on public lands, it’s a different story.
In many places where private land
borders public forestland, a distinct
post-fire property line emerges with
green trees on the private side, shrubs
and charred dead trees on the other.
Without reforestation, forestland
conversion to brush fields may be
permanent or delayed by a century
or more.

Costly delays
Removing dead trees and creating
a landscape where trees can grow is
a critical first step in post-fire
reforestation. Timing, however,
is everything.

Taxpayers alone cannot bear the cost of
restoring forests – there is far too little
public money available to treat the land

Post-Fire Restoration

Forests that are destroyed by wildfire must be restored.

Following the 1992 Cleveland Fire in the Eldorado National Forest, the USDA Forest Service
replanted some lands and left some untouched in an experimental area. Today, 15-foot tall
trees stand on replanted lands (right), but brush dominates the untreated areas (below).
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and fund replanting. The solution
lies in engaging the private sector,
allowing forestry companies to sell
the dead wood they harvest to cover
the cost of planning, site preparation
and reforestation.

But delays can be fatal.

According to the USDA Forest Service,
delays from overanalyzing options and
scientifically unfounded appeals of post-
fire restoration projects cost taxpayers
nearly $5 million in 2001 in the Tahoe
National Forest alone. Why? Because fire-
killed trees rot and lose their value quickly,
usually in a year or two. Delays mean
money that the Forest Service could earn
by selling the dead trees (which, if not
harvested become fuel for the next fire
and prolongs forest regeneration) instead
becomes lost revenue. Consequently,
reforestation that could be self-funding
goes largely undone.

For most of the last half-century, charred
forests were harvested and replanted as
a matter of course and common sense –
it was considered irresponsible to waste
this resource and let the forest turn to
brush. Many forests we enjoy today, like
those east of Sacramento that surround
the Big and Sugar Pine reservoirs, are the
result of post-fire restoration.

Today, more often than not, activist
lawsuits and appeals cause delays that
make reforestation economically
impossible.

Choices must be made. Is it preferable
to leave hillsides blackened and bare?
Should we harvest other forestland
elsewhere more aggressively, or turn to
countries with lesser environmental
standards to make up for the wood lost?
Should we stop using wood in favor of
non-renewable materials like concrete

and steel that increase
greenhouse gas emissions and
rely on fossil fuels?

Reforesting burned forestland
makes more sense.

Formula for success
We have the science and
technology to harvest, replant
and manage forests safely and
efficiently after a wildfire. We
can harvest wood and mitigate
erosion. We can renew forests
while providing diverse wildlife
habitat and help meet a
growing demand for wood.

The recipe for restoring fire-
killed forests is straightforward.
After careful preparation, cut
most, but not all the dead trees,
leaving sufficient habitat for
species that do well in burned
forests. Sell the logs to sawmills
to be turned into wood
products, and use the revenue
generated to pay for removing
the slash left behind and
replanting the forest. Replant
native trees in a patchy mosaic
so the forest develops naturally.
This includes leaving enough
snags and logs for wildlife
habitat, and returning a few
years after planting to remove
competing brush so trees grow
quickly and are protected
against future wildfires.

It will take several decades, but
a natural forest will return to
the landscape with active
reforestation. The alternative
is a brush field that may, or
may not, eventually become a
forest if left alone.  

0

3,000

6,000

9,000

12,000

15,000

18,000

21,000

24,000

$0

$500,000

$1,000,000

$1,500,000

$2,000,000

$2,500,000

$3,000,000

$3,500,000

$4,000,000

6/2002
Operations

Began

11/2002
NEPA Completed

and Appealed

9/2001
Fire

MBF Value

The Costs of Delay in Post-Fire
Restoration Projects

Volume and Value At Key Post-Fire Times

MBF = thousands of board feet Value in real dollars

Volume and Value At Key Post-Fire Times
Source: USDA Forest Service

Gap Fire – The Cost of Delay

Red Star Fire – The Cost of Delay

Removing burnt trees quickly has economic and ecological
advantages. Delays in harvesting fire-killed trees after the Gap
and Star Fires in the Tahoe National Forest resulted in $4.7
million in lost revenue that could have funded restoration of
the burned areas. They also resulted in an increased fire risk.
If left on the land, dead trees eventually fall to the ground and
become fuel for inevitable future fires.
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Furthermore, the technology used
to carry out forest management
plans on the ground, from
satellite imaging and
mapping systems to light-
touch harvesting
equipment that use
trimmed branches to form
a carpet for the machinery to
walk on, are state-of-the-art.
Even at sawmills – where
incoming logs are computer-
scanned, laser-guided blades
make the most efficient cuts
possible, and virtually 100
percent of each log is put to
use – innovative technology
is the rule in dealing with
forest resources.

An army of “ologists”
While many people equate logging –
the physical act of cutting trees and
loading them on trucks – with forestry
or forest management, logging is only
one small part of the process. It is
perhaps the most visible aspect of forest
management, but on private lands,
for instance, no legal harvesting can
take place until wildlife biologists,
hydrologists, archaeologists, fisheries

biologists, geologists and other
specialists work with an RPF

to develop and approve
comprehensive land

management plans.

In California, it generally
takes seven years of higher

education and passing the
equivalent of the attorneys’ bar
exam to become an RPF. Forest
management plans
must comply with

long-term
sustainability
objectives and
frequently encompass a

100-year planning
horizon. All plans
must be approved by

the California
Department of Forestry and
Fire Protection and regional
water quality control boards.

Foresters depend on a wide range of
scientific input because forests are
complex. Maintaining biodiversity in
productive forests, for example, requires
establishing a balance of different age
trees, shrubs and meadows on the
landscape. This creates a forest that will

support a broad range of wildlife –
not just large numbers of one kind of
animal, but many kinds of animals –
while taking care to conserve clean water
and fertile soils.

Tools of the trade
Forestry professionals rely on
sophisticated equipment to measure

soil quality, canopy density
and forest health.
Computers are pervasive
from planning to harvest
– the microchip has
replaced Paul Bunyan’s
axe in the woods.

Foresters often start by
mapping a forest and

taking inventory of
the species, ages

and sizes of
trees present.
They use
Global
Positioning

Systems (GPS),

Today’s forester’s toolkit
includes densiometers, Global
Positioning Systems, infrared
sensors and plenty of high-tech
equipment.

Science and Technology

The science and technology applied to manage California’s forests
is among the most advanced in the world. The education
requirements to become a Registered Professional Forester
(RPF) in California are the strictest in the nation, and the
environmental standards set by state law rival the most highly
respected, independent sustainable-forestry certification programs.
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Geographic Information Systems
(GIS) and relational databases to
capture comprehensive information
about geographic characteristics as
well as computer modeling software
to help predict how a forest will
respond to fire or other events.

Foresters also use lasers and Light
Detection and Ranging (LIDAR)
technology in their survey and mapping
efforts. In conjunction with handheld
lasers, these tools help foresters collect
inventory and measurement data with
remarkable precision. To effectively
scan larger land areas, foresters employ
remote sensors, infrared satellite
imagery, laser altimetry and other radar-
like equipment.

From densiometers that measure
canopy coverage to hand-held, laser-
based hypsometers that measure tree
height, diameter, volume and other
forest attributes, modern forestry has
gone high-tech.

Making the cut
Harvesting technology continues to
evolve with greater precision and
efficiency. Some harvesting machinery
actually makes about the same
impression on the forest floor as
does a person on a hike.

Some of the newest systems feature cabs
that look like cockpits, with joysticks,
computer screens and remote control
saws. Even in dense forests, they can
remove one tree without touching the
trees next to it. Unfortunately, these
machines are very expensive – often more
than $1 million – and harvest restrictions
tend to discourage people from investing
in the best equipment available.

One common piece of harvesting
technology is called the Feller-Buncher.
A Feller-Buncher uses a robotic arm to
grip a tree while a circular saw cuts it at
its base. The robotic arm then neatly
stacks the felled tree in a pile and moves
on to the next tree to be harvested.

Cut-to-length (CTL) processors are also
popular for mechanical harvesting.
CTLs fell and trim trees in one motion
with a sophisticated processor head.
With a cut-to-length processor, the
operator uses onboard computers to
measure the tree to be harvested and

adjusts its blades. CTL systems cut the
tree at its base, then remove the limbs
and cut the tree into desired lengths in
just a few seconds.

Masticators are tools with tremendous
potential. Masticators chew-up
vegetation and leave it on the forest
floor. They can convert brush and trees
up to 18 inches in diameter into mulch
in seconds. Masticators are gentle on
the land and the mulch they produce
add nutrients to the soil. Masticators
can offer a safe and effective way to clear
understory trees and heavy brush in

Modern computer-driven harvesting technology is precise and remarkably light on the land.
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places that are too dangerous for
prescribed burning. Because they don’t
produce a merchantable product,
however, they are too expensive for
widespread application.

Helicopters are sometimes used in
logging efforts in hard to get places or
where slopes are steep. Helicopters
reduce the need to build roads but are
a very expensive way to remove logs
from the land.

California advantage
California is a hotbed of both computer
technology innovation and world-
renown forest science. The combination
bodes well as California continues to
stake its claim as a global leader in
sustainable forestry.  

Masticators and other harvesting equipment use tree limbs to create a “slash mat” to walk on, which can protect the ground and enrich soils.
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Most Californians sit on the side of
forest management debates. As long as
they can buy lumber and vacation in
forested mountains, all must be right
with the world.

But staying silent on the sidelines while
our forests decay may very well mean
that vacation opportunities disappear
and we become even more dependent
on imported resources.

Education, priority one
Education must be the agent of change
that saves California’s forests. There is
a practical solution to minimizing the
threat of catastrophic wildfire and
making our forests safe again – the same
solution is also the key to protecting air
quality, enhancing biodiversity, ensuring
clean water, and saving taxpayers
millions of dollars every year on
firefighting costs. The solution is
restoration forestry, using history as a
guide to restore natural forests.

Unfortunately, mis-
information is common
when it comes to forest
management. You must
be willing to ask questions
and learn how to act in
the best interests of your
community. There are
avenues through which
to get involved.

How California’s forests look 10, 50 or 100 years from now
depends on the decisions we make today.

What You Can Do To Help

It is important to distinguish between fact and fiction regarding certain
myths that may advance agendas but block ecologically sound forest
management. Those myths include:

Myth #1:  We have to live with catastrophic wildfire. No, we don’t. Managing
our forests to reduce fuel loads can make them safe again. Catastrophic
wildfire was not a frequent occurrence in California’s historic forests; it
need not be frequent today.

Myth #2:  Fire is natural and good. There is a world of difference between
the low-intensity fires that shaped California’s landscape for thousands of
years and the mega-fires that now devastate thousands of acres at a time.
Low-level fires cleared the forest floor of debris and regenerated forests.
But we have suppressed natural fire for more than 100 years. Wildfires can
now feast on unnatural fuel loads, decimate wildlife, sterilize soils and erase
forests from the landscape for centuries.

Myth #3:  Today’s forests are natural forests. Research and photographic
evidence show that California’s modern forests are vastly different from
historic forests. Today’s forests are far thicker than their historic predecessors,
densely packed with up to 10 times as many trees. Forests have become
dangerously overgrown, much to the detriment of wildlife and biodiversity.

Myth #4:  Escalating firefighting costs are inevitable. It’s true that average
firefighting costs have increased by more than $100 million per
year since the early 1990s, but the trend does not have to continue.
Spending a fraction of what we spend on fighting fires to manage
forests so there are fewer dangerous fires in the first place could
save taxpayers millions.

Myth #5:  Commercial logging denudes hillsides and kills
wildlife. Private forestland owners have proven that modern
forest management can provide habitat for diverse wildlife and
sustain forests for generations. The most productive forestland
in California is privately owned, and research confirms that
wildlife and fisheries from salmon and owls to deer and songbirds
flourish on managed lands.

The Forest Foundation supports
education programs that bring
students into forests and
forests into classrooms.
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The Forest Foundation makes
standards-based curriculum materials
free to K-12 teachers and offers an
interactive forestry-simulation CD for
high schools and colleges. Other sources
for information on sustainable forestry
include the Temperate Forest
Foundation (www.forestinfo.org),
California Foundation for Agriculture
in the Classroom (www.cfaitc.org) and
the Northern California Society of
American Foresters (www.norcalsaf.org).

Be fire safe
Until our public forests have been
restored to their natural condition, they
are likely to present certain dangers.
Take responsibility for protecting
yourself to the best of your ability, and
get involved with community or
grassroots efforts.

Creating defensible space around
dwellings and other structures is of
paramount importance. It is neither
a complete solution nor a guarantee
of safety, but clearing 100 feet of
defensible space as required by
California law gives you and your
home the best chance of surviving a
catastrophic fire. Follow all local
ordinances as they pertain to fire safety.

All citizens have the right to engage their
elected officials regarding forestry and
land management policies. Write letters
and encourage sustainable forestry at
all levels of government. You may also
comment on private forest-management
plans as well as USDA Forest Service
plans through public review processes.

Perhaps the easiest means for getting
involved in improving forest health and
community safety is through your local
Fire Safe Council. Fire Safe Councils are
often creative organizations that

promote wildfire protection and
have access to grant money to
fund projects on the ground.
More information about getting
involved with the Fire Safe
Council program can be found
at www.firesafecouncil.org.

Ensuring future forests
The legacy that we pass on to
future generations will be
determined by the actions we
take, or fail to take, to restore our
forests. California has never faced
such a dire forest health and
wildfire crisis. Millions of acres
stand overcrowded, diseased and
ready to burn. If we embrace
restoration forestry and actively
care for the resources with which
we have been entrusted,
California may never face such
a crisis again.  

The choice is clear: We can abandon our forests, restrict
forest management and become increasingly dependent on
imported resources or we can restore forests, sustain
biologically diverse landscapes and spectacular recreational
opportunities, and manage California’s renewable resources
to meet the demands of a growing population.

47



Dr. Thomas Bonnicksen is a distinguished
expert on our nation’s forests. He has
studied California’s forests for more than
35 years and his work emphasizes the
history and restoration of North America’s
native forests. He has addressed forest
health, policy and fire-related issues before
the United States Congress, on national
television, with community leaders
throughout California and with the U.S.
Secretary of Agriculture.

Dr. Bonnicksen earned his B.S. in forestry
(with minors in wildlife and range
management), an M.S. in forest ecology,
and a Ph.D. in forest policy, all from the
University of California-Berkeley. He is
professor emeritus of forest science and a
former department head at Texas A&M
University.

Dr. Bonnicksen is visiting scholar and board
member of The Forest Foundation in
California, and scientific advisor to the

Temperate Forest Foundation in Oregon.
He is cofounder of the International Society
for Ecological Restoration and a former
member of its board of directors. He also
has held posts as president, chair, and
vice-chair of several other organizations,
including the Bay Area Chapter of the Sierra
Club and the Southwest Wisconsin Chapter
of the Society of American Foresters.
Dr. Bonnicksen also is a U.S. Navy veteran,
former U. S. National Park Service ranger,
and in 2002 received the Presidential Award
for Excellence in Public Service.

Dr. Bonnicksen has testified before U. S.
House of Representatives and U.S. Senate
committees 13 times and has given seven
congressional and secretarial briefings. He
has served on several congressional fact-
finding missions, including the Yellowstone
fires of 1988 and the Southern California
wildfires of 2003. He has served on many
congressional and state advisory committees,
most recently as a member of the U.S.

Senate’s California Forest EIS Review
Committee and the U.S. House of
Representatives’ Forest Health Science Panel,
and briefed several California state
government committees. Dr. Bonnicksen
also drafted legislation to create a system of
national historic forests. Congressman Mike
Simpson (2nd District of Idaho) introduced
the Act (H.R. 2119) and held congressional
hearings in June 2001.

Dr. Bonnicksen has published more than
100 scientific and technical papers, articles,
textbook chapters, and other publications,
six computer programs and four multimedia
CDs. He also authored the book America’s
Ancient Forests: from the Ice Age to the Age
of Discovery (John Wiley & Sons, Inc.
Copyright 2000). The book documents the
18,000 year history of North America’s native
forests. It includes the role of Native
Americans in the development of these
forests, and descriptions by explorers
who saw them first.  

About the Author

Restoration forestry is a specialization within
the forestry profession. Its roots go back to
four scientists who had the foresight to see
that people can play a constructive role in
restoring and sustaining historic forests.

It began with Aldo Leopold who advocated
constructing samples of Wisconsin’s historic
forests in the University of Wisconsin
Arboretum to show people what they had
before farming, urbanization, and other
resource uses took their toll.  In his
dedication speech for the Arboretum on
June 17, 1934, Aldo Leopold said, “The time
has come for science to busy itself with the
earth itself.  The first step is to reconstruct
a sample of what we had to start with.”

Aldo Leopold’s son, the late Dr. A. Starker
Leopold, a University of California-Berkeley
professor, expanded the concept of restoration
by recognizing that Native Americans played
an important role in creating and maintaining
historic forests.

As chair of the Committee on Wildlife
Management in the National Parks (the
Leopold Committee), Dr. Leopold also used
restoration to clarify the goal of national
parks.  In 1963, the committee recommended
that, “the goal of managing the national parks
and monuments should be to preserve, or
where necessary to recreate, the ecologic [sic]
scene as viewed by the first European visitors.”
A National Academy of Sciences Advisory
Committee supported this goal.

In 1965, the late Dr. Edward C. Stone, also
a University of California-Berkeley professor,
published a paper in Science that advocated
training restoration professionals to carry
out the recommendations of the Leopold
Committee. About that time, the late Dr.
Harold H. Biswell, a close colleague of Dr.
Leopold and Dr. Stone at Berkeley, led the
movement to restore fire to its historic role
in native forests.

Dr. Thomas M. Bonnicksen studied under
Drs. Leopold, Stone and Biswell, and later
worked with them conducting research and
teaching about the history and restoration
of historic native forests. Dr. Bonnicksen
named the field “restoration forestry.”  
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