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BUILD IT AND THEY WILL COME: THE UPS AND DOWNS OF 
FOREST INSECT OUTBREAKS
When native insects and pathogens reach outbreak levels, widespread forest
damage is often the result. Forestland managers will learn how to assess the
risk to their forestland and where to find assistance to increase the resilience
of their forest stands.

BY GLENN KOHLER

DO YOU NEED TO MANAGE YOUR LANDSLIDE RISK?
Some of the most destructive and costly losses from natural disaster have
been the result of landslides. Where do landslides occur and why? What can
be done to prepare for this extreme event?

MOTHER NATURE ALWAYS HAS THE LAST LAUGH
Forest management at any scale is subject to the whims of Mother Nature.
Foresters at Starker Forests, Inc. discuss important aspects of preparing for
wind and ice storms using their November 2014 experiences as an example.

BY RANDY HEREFORD AND JEFF MINTER

WHAT ARE THE BEST SEED CHOICES LANDOWNERS CAN
MAKE TODAY?
The ODF Schroeder Seed Orchard coordinates the Oregon Seed Bank to
provide a wide variety of reforestation seeds to forestland owners. What do
geneticists have to say about planting in anticipation of a changing climate?

BY DONALD J. KACZMAREK

PREPARING FOR WILDFIRE ON YOUR PROPERTY
Wildfires can be expected every year. There are some very effective risk
reduction treatments for forestland owners to consider. One of your highest
priorities could be an evacuation plan.

BY STEPHEN A. FITZGERALD

The 2014 ice storm was no
respecter of age or species of
trees. These are 65-year-old
trees, most with their tops
broken due to the ice storm.
Photo courtesy of Jeff Minter.
Ponderosa pine (orange) and
lodgepole pine (red) killed by
mountain pine beetle. Photo
courtesy of Glenn Kohler.

28 CORRECTION: The Winter 2016 issue of Northwest Woodlands gave conflicting
dates for the June 9, 10 & 11 OSWA annual meeting and Tree Farm recognition tour.
Please see the corrected announcement in this issue and plan to join us in Baker City.

ALSO IN THIS ISSUE . . .



hen I purchased my tree
farm in 1994 I did not think
too much about fire. The

majority of the woodland property
was recently harvested so my main
concern was controlling brush and
planting tree seedlings. A secondary
issue was improving the road system
so I could get to where I needed to
plant the trees. As the years marched
by, I knew precommercial thinning
was necessary and important, but I
never managed to get it all done due
to other commitments in life. Now, 21
years later, my woodland has greater
timber asset value, as earlier planted
seedlings transitioned into a fine
young timber stand. The timber stand
health would be better if I had done
more precommercial thinning. But
still, the greater timber asset value has
raised my awareness of a potentially
quick and devastating fire on my
woodland. What are things I can con-
trol and what are things I cannot con-
trol related to fire?

Things I can control:
• Carry fire tools (shovel, axe, chain

saw, water-filled backpack sprayer) on
the pickup during the fire season.

• Equip the farm truck with a
water tank and pump to be a first
responder before professionals arrive.

• Hold a fire drill with your con-
tractor and test their equipment, and
do the same for your own. Make sure
anyone on your property knows who
to call in case of a fire and the proper-
ty legal location.

• Keep roads mowed and/or
sprayed.

• Keep roads open (especially after
winter storms and wind events).

• Have adequate turnarounds at

the end of dead end spurs.
• Limb up trees near roads to

accommodate commercial fire trucks.
• Develop ponds and pump

chances where feasible.
• Manage fuel loading on your

woodland by burning, scattering or
chipping slash, limbs and woody
debris concentrations.

• Share cell phone number and lock
information with ODF protection dis-
trict and rural in case of emergency.

• Follow industrial fire closure
updates that restrict operating hours
for harvesting, falling, and other
activities.

• Make sure you have a permit for
power-driven machinery for any
power tool use during the fire season,
and have required fire tools on hand.

• Place fire trails where you border
high-hazard activities, such as railroad
tracks and power lines.

• Observe hazardous work on neigh-
boring properties, such as cutting grass
at high fire danger times, and educate
your neighbors on the dangers.

• Follow the daily fire weather
closely and stay out of the woods on
extreme days.  Close the property to
any public access under extreme con-
ditions.

• Give a tour of your property to
the protection district crew that
patrols your area and show them the
roads, ponds and other potential fire
problem areas so they are familiar
ahead of any emergencies.

Things I cannot control:
• Drought conditions in your region.
• Lightning strike location in your

region.
Good luck and stay safe managing

fire on your property! ■

Managing for Fire
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ar drums beating in the dis-
tance, dark clouds gathering
on the horizon, warm winds

moving down the gorge, high waves
pounding the jetty: all signs that
things are about to change. If our
weather patterns are really changing,
add these signs: low rainfall on the
slopes, warm winters in the woods.

Change
We know now that Smokey the

Bear was wrong; the forest needs to
burn to be healthy. After years of
beating back the summer wildfires,
fire is more of a threat than ever. In
addition, high winter temperatures
and low rainfall have resulted in wide-
spread forest insect damage, particu-
larly in the inland west. The bad news
is widespread.

As we head into spring and expect
another normal growth cycle, news
stories indicate that there are drought
conditions in parts of North, Central
and South America, China, Australia
and Africa. Close to home, we know
that Southern California, a major
food producer, has experienced a five-
year drought. In the Northwest, the
2015 snowpack was unusually low. We
had water for people, electricity and
fish because of timely reservoir man-
agement, not because nature was gen-
erous.

What can forest landowners do to
deal with these changing conditions?
First, I think we need to be aware that
higher temperatures and lower rainfall
are possibilities. Then be alert that
they are actually happening. Look for
drought-stressed trees (red is not
good), low stream flow, low humidity,
reduced rainfall and higher insect
activity.

Be aware of increased risk of fires,
be vigilant and control access to your

property, as people are a major cause
of forest fires. Have phone numbers
of the local firefighting authorities
and your neighbors. Reduce the
amount of dead vegetation near road
edges and near buildings.

Stand management
If soil moisture is lacking, think

about reducing your trees per acre.
That will give trees more room to
grow and less competition for the lim-
ited soil moisture. An extra measure is
to lop the slash from the cut trees and
get it flat on the ground, so it decays
quicker and becomes less of a hazard.
Chipping or burning are other slash
disposal methods.

I’ll even give you some numbers,
but these are only guidelines because
all tree farms are not the same. In
coastal forests, by age 12, reduce trees
per acre down to about 170. That
would be 16-by-16 spacing. Spacing
should be wider in Inland forests.
Opening up the stand will promote
understory vegetation growth and
wildlife habitat. Pruning up trees at
least to head high will keep a ground
fire on the ground.

In this part of the world, hard-
woods are usually more fire resistant
than conifers. Thus maintaining a few
strips of hardwoods through a conifer
forest would reduce risk. Usually that
would happen in a riparian area
where hardwoods thrive anyway. The
Boy Scouts have it right: “Be
Prepared.” ■

Be Prepared for
Extreme Events
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e live within miles of last sum-
mer’s Cape Horn, Idaho fire.
Luckily, our property did not

burn. Thank you fire fighters! It is a
very sobering feeling when large ashes
and burnt leaves start falling like snow
on your property, and the sun is blocked
out by smoke. Luckily for us, but not
others, the wind shifted and the fire
went away from our property. We had
done our homework: we had cleared a
defensible space around our home. We
also keep our forested acreage thinned
and pruned, and manage it to keep the
canopy from completely closing in.
Defensibility and tree survival is the
overall goal. We have a complex set of
property neighbors: managed Idaho
state land, managed private lands,
unmanaged Federal forest lands, and
unmanaged private land. We worry
about the unmanaged sides. Thank
goodness we have a buffer of managed
Idaho state land between us and the
Federal lands. The Federal lands look
undefendable. That section of forest has
gone unchecked by man or fire for
many decades. I need to keep my land
even thinner than I might like, because
of this threat to my south.

We also had a large windstorm last
fall. Our forest has been managed for
years, most of the trees were strong and

we had few losses. Of the trees we did
lose, most had forked or damaged tops,
and needed to be cleaned up for fire
safety, but did not hurt any structure.
The trees/logs were too far apart to risk
upsetting the undergrowth, so none
went to the mill. Thankfully, just two
years ago, we harvested over 40 trees
that were within crushing distance of
the house. My definition of “crushing
distance” is that the trees were both
close enough, and big enough, to crush
the house if they went down. All of
those trees did end up going to the mill,
and we used the profit to buy deciduous
trees to plant around the house for fruit
and shade. On the day of our big wind-
storm it wasn’t safe to be outside.
Branches and debris were falling and
blowing all over the property. Within a
few hours it was dark and most of our
region had lost power. We were safe in
the house sitting by candlelight, and
warmed by the woodstove full of wood
from our summer thinning and pruning
efforts. The wind was whipping outside
and shaking the house. We heard trees
go down, but we knew we were safe. It
made for a memorable night with high
winds and no power, but we slept well,
knowing we would not wake to branch-
es smashing through our roof.  ■
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MAY
✓ This is a good month to finish your fire season prepara-
tions. Learn the restrictions and requirements for your
activities. Take your fire extinguishers in for maintenance.
Sharpen your firefighting hand tools and check your spark
arrestors.

✓ See if your fire map is up-to-date and accurate. Include the
locations of structures, access roads, water sources, existing
fuel breaks, power lines, cell towers and turn arounds. Make a
few copies to distribute to the initial attack firefighters.

✓ If you’re harvesting this year, check your logger’s fire
equipment as carefully as you check your own. Request a
“courtesy” inspection from the responsible fire protection
agency prior to fire season.

✓ Look for opportunities to construct an engine pump
chance or helicopter dip site on your property. Make sure
you know the location of the nearest water source and how
an engine can get to it. Fill your stationary or mobile water
supply tanks. Make sure they’ll be ready at a moment’s
notice.

✓ Now that you’re ready for fire season, take time to go
fishing in your favorite stream!

JUNE
✓ Complete your road maintenance and improvement
projects while there’s still moisture in the soil.

✓ Chain saws make good graduation gifts! 

✓ Many family reunions happen in the summer months. It’s
a good opportunity to admire completed projects and
“infect” your successors with pride. While you’re there, be
sure to take a family photo.

✓ Celebrate the 75th anniversary of the American Tree
Farm System and support your fellow family forestland
owners by attending:

• the OSWA annual meeting and ATFS celebration on 
June 9-11 in Baker City, Oregon,

• the WFFA annual meeting on June 17 in Olympia,
• and the ATFS celebration on June 18 in Montesano,

Washington.

✓ If you plan to burn in the fall, make sure you have a plan,
necessary permits, your help and your equipment in place
now. You’ll want to be ready to “light” as soon as the condi-
tions are right. Don’t forget to notify your local fire protec-
tion agency even if you’re not in fire season.

JULY
✓ Measure your permanent inventory plots to give yourself
the satisfaction of “seeing” your trees grow. Another way to
appreciate your progress is to take periodic photos at
established photo points.

✓ Include large woody debris, snags and understory plants
in your inventory. This information can help you evaluate
the wildlife habitat on your property. After young birds
have fledged, create nesting cavities, roosts, platforms,
snags or nesting boxes for future use.

✓ Take a look at your forestland on Google Earth’s website
from time to time.

✓ Monitor weather reports and be ready to respond if
lightning is in the forecast. Patrol your forestland and report
any smokes that you encounter to the local firefighting
agency. The keys are to find fires early and keep them small
until firefighters arrive, providing for personal safety first.

✓ Don your armor and pick blackberries for a special treat!

Down on the Tree Farm

Down on the Tree Farm is a compilation of all of the excellent tips contributed to this column by experienced volunteers over the last 15 years.
Suggestions are always welcome and may be sent to the editor at: annewithnww@gmail.com.

FOR MORE INFORMATION...
• adminrules.idaho.gov/rules/2013/20/0401.pdf

(Idaho fire prevention requirements)

• dnrc.mt.gov/divisions/forestry/docs/fire-and-aviation/prevention/ 
rulesregs.pdf (Montana fire prevention requirements)

• oregon.gov/ODF/Fire/Pages/FirePrevention.aspx (Oregon fire
prevention requirements)

• dnr.wa.gov/ifpl (Washington fire prevention requirements)

• mylandplan.org/ (management planning and mapping)

• idahoforestowners.org/

• montanaforestowners.org/

• oswa.org

• wafarmforestry.com/

• cru.cahe.wsu.edu/CEPublications/PNW630/PNW630.pdf
(inventory techniques)

• fs.fed.us/eng/rsac/invasivespecies/documents/Photopoint_monitoring.pdf 

• google.com/earth/

• driscolls.com/recipes/view/3068/Perfect-Blackberry-Pie
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The Understory

Arbor Day 2016: Dig in, Have Fun,
Make a Difference

By CYNTHIA ORLANDO

In a forested setting and along the streets of
our communities, trees provide us with so many
benefits—clean air, clean water, wildlife habitat,
natural beauty and increased property values—
yet, we don’t often stop to appreciate them as we
should.

“Trees are important to Oregon’s quality of life, where we have
some of the most productive forestland in the world, and some of
the most livable cities around,” says Paul Ries, manager of the
Oregon Department of Forestry’s Urban and Community Forestry
Program.

Celebrations around the world
American Arbor Day was founded by J. Sterling Morton in 1872

in Nebraska City, Nebraska. As designated by the state legislature,
Oregon’s Arbor Week is the first full week in April, however, setting
aside a single day is the norm in most places. In Idaho and
Montana, Arbor Day is celebrated the last Friday in April; the state
of Washington observes Arbor Day the second Wednesday in April.

Many countries have an annual day set aside to recognize the
importance of trees. In Australia, children and grownups plant trees
in July for National Schools Tree Day. In India, a full week of activi-
ties and tree planting events takes place in July. Other countries
that celebrate trees in a special way every year include Niger, Israel,
Portugal, the Philippines and the Netherlands.

Ways to celebrate
Arbor Day promotes celebration of the many ways trees

enhance our lives. Looking for inspiration
about how your workplace, community or
family can recognize Arbor Day and Arbor
Week? Here are some ideas to get you start-
ed.

If there’s a public park or downtown area
nearby that needs cleaning up, get a group
together to pitch in and clear the area of lit-
ter. Consider planting trees, shrubs and flow-
ers to add beauty.

Organize a “Biggest Tree” or “Oldest Tree”
search in your city. Announce or publish the
locations of the winners. You might even
want to organize a walking tour of them in
close proximity to Arbor Day.

Are you a public employee or communi-
ty organizer? You might enjoy organizing a

more formal event, such as inviting the public to join in a tree
planting activity and reading an Arbor Day proclamation. Arrange
for welcoming comments by elected officials or community leaders,
and invite a scout’s or veteran’s group to present the flag—both
popular and meaningful activities.

Take a moment to learn about Oregon’s “Heritage Trees” by visit-
ing this website: ortravelexperience.com/oregon-heritage-trees. If
there are any heritage tree candidates you have come across, send
in a nomination.

Is there a fifth-grader in your family? Encourage him or her to
participate in the Arbor Day National Poster Contest at:
arborday.org.

For foresters, woodland owners, conservationists and citizens,
there’s no better day to celebrate than Arbor Day. To learn more:
arborday.org/celebrate.

Cynthia Orlando has a bachelor’s degree in Forestry and is a certified
arborist with the Oregon Department of Forestry. She can be reached
at cynthia.a.orlando@oregon.gov.

Students develop a sense of ownership by planting a tree for Arbor
Week in Tigard, Oregon.
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By GLENN KOHLER

walk in the
woods often
reveals a few

recently killed trees
with signs of insect or
fungi involvement. At
low levels in a com-
plex ecosystem, this may not be a
concern for overall forest health. In
fact, native insects and pathogens are
vital to maintain balanced ecosystem
cycles by returning nutrients to the
soil, supporting wildlife habitat, and
reducing competition between trees.
Yes, even bark beetles are good for
forests, to a point. However, a number
of different changes in the ecosystem
can tip this balance and cause insect
populations to rapidly rise to out-
break levels, causing widespread forest
damage. This can get a lot of atten-
tion from the casual observer. Out-
breaks of the native mountain pine
beetle (MPB) turn swaths of pine
forests a red color that can easily be

seen from mountain passes and
wilderness playgrounds. At least eight
other native bark beetle species and
numerous native defoliators in the
Northwest are capable of outbreaks.
They cause damage to their various
hosts: usually to a lesser degree than

MPB, but no less important to the
forester, landowner, or public in the
affected area. This article will discuss
the causes of forest insect outbreaks,
their past and future impacts, and
management methods to reduce losses.

What causes forest insect outbreaks
to develop and what leads to their
decline?

Non-native insects like emerald ash
borer and gypsy moth cause a great
deal of damage to ecosystems they
invade because natural controls are
not in place and trees under attack
don’t have adapted defenses. Even
native insects can reach outbreak lev-
els if these natural controls are
reduced and host defenses are com-
promised. Many factors can favor the
insects, such as advantageous climate
conditions, reduced effect of natural
enemies (parasites, predators, or dis-
ease), or reduced host defenses. But
the most important factor that sustains
outbreaks is the abundance of suitable
hosts. Host trees are suitable when
they are a preferred species, a pre-
ferred size, in preferred stand condi-
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Build It and They Will Come: the Ups and Downs
of Forest Insect Outbreaks

Aerial view of western spruce budworm defoliation.
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tions, or if they are sufficiently
stressed, weakened, or killed. After a
population buildup in these preferred
hosts, sheer numbers of insects can
overwhelm the defenses of even
healthy trees.

Fortunately, most native forest
insect outbreaks are short-lived and
do not kill the majority of host trees
in a stand: MPB being a notable
exception. With many defoliators,
such as Douglas-fir tussock moth,
outbreaks are cyclical and irrupt at
somewhat predictable intervals. Host
and stand condition will often deter-
mine how successful they are and the
severity of the damage. Many of these
defoliator cycles are regulated by nat-
ural controls, such as viruses, that
build up over a few years and cause
the outbreak to collapse. Most insects
sustain some population losses when
attacking well-defended healthy hosts,
especially bark beetles, as they fight
through defensive resins and chemi-
cals in the bark. This is likely the
downfall of some bark beetle out-
breaks once they have exhausted the
supply of weakened hosts. In the
West, MPB and western spruce bud-
worm (WSB) are unique in that out-
breaks can persist for more than a
decade. There are other factors that
can cause collapse of their outbreaks
but, if conditions are right, they can
continue to attack almost all suscepti-
ble hosts until their offspring are left
with a diminished, low-quality food
supply and the population collapses.
After a number of years, if stand con-
ditions return to a susceptible state,

the outbreak may return. In effect, if
you build it, they will come.

What are the past and potential
future impacts of forest insect
outbreaks?

Three bark beetles (Douglas-fir
beetle, fir engraver, and MPB) and a
defoliator (WSB) stand out in the
Northwest because they have each
impacted millions of acres across

Idaho, Montana, Oregon, and
Washington during the last 50 years
of aerial survey. Outbreaks were also
recorded before anyone had the idea
to do a flyover. Examining a general
trend over this 50-year period can be
misleading because outbreaks are usu-
ally independent events affected by
local stand conditions, disturbances,

–Continued on next page–

Th
is 

in
st

itu
tio

n 
is 

an
 e

qu
al

 o
pp

or
tu

ni
ty

 p
ro

vid
er

 a
nd

 e
m

pl
oy

er
.

Your trusted
source.

800.743.2125 | northwestfcs.com

· Timber/Timberland Purchases
· Equipment Loans and Leases
· Operating Lines of Credit

We support agriculture and rural communities with reliable, 
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Adult western spruce budworm with
defoliation damage on grand fir. 
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and natural controls. However, a pat-
tern of ups and downs in outbreak
activity is clear, with periods of annu-
al damage from any one of these four
pests in the hundreds-of-thousands of
acres in each of the four states. From
a management perspective, it can be
very informative to consider trends in
the most recent decade and, if possi-
ble, at smaller, local scales.

Stand conditions, recent droughts,
and fires are likely to have a big influ-
ence on outbreaks in the near future.
Decades of fire suppression and land
management changes have increased
the area supporting stand conditions
that are at risk of bark beetle and
defoliator outbreaks. According to the
2012 National Insect and Disease
Risk Map (NIDRM), 815,000 acres
in Oregon and Washington may expe-
rience loss of 25 percent or more
basal area due to MPB activity over a
15-year period (2013-2027). Approxi-
mately 2.9 million acres in northern
Idaho and Montana are at similar
risk of MPB damage. Similar losses
could occur on up to 2.3 million

acres in northern Idaho and
Montana, and 577,000 acres in
Oregon and Washington from
Douglas-fir beetle (DFB) damage
over the same period. The NIDRM
reported that over 100 million square
feet of basal area could be lost by
2027 due to WSB activity. These
NIDRM data assume no remediation
would be done to decrease these risks.
A recent study by Haugo and others
(2015) reported that 11.7 million
acres of forestland in eastern and
southwestern Oregon and eastern
Washington are in need of some type
of ecological restoration. These
restoration activities include some of
the methods that increase tree vigor
and stand resilience discussed later in
this article.

What effects will climate change
likely have on future forest insect
outbreaks?

Any changes in outbreak dynamics
in response to climate will be depend-
ent on the biology and phenology (cli-
mate-influenced recurring annual
events, such as budding) of the insect
species in question, their hosts, and
their natural enemies—all with vary-
ing responses to environmental condi-
tions. To make matters more compli-
cated, changes may vary by ecore-

gion. Research on climate change in
these complex ecosystems is challeng-
ing and still evolving, but a few
themes have emerged:

• If climate change results in more
frequent and intense droughts, we can
expect to see more mortality from
insect outbreaks due to increased tree
stress. However, insects will still
require their range of suitable hosts to
maintain an outbreak.

• In a warmer climate, insects can
reduce their development time. For
some bark beetle species, this may
shorten the length of generation time
or allow them to occupy ranges far-
ther north in latitude or at higher ele-
vations. In recent years, MPB has
been documented killing pines outside
of its historic range in northern
Canada. For some defoliators, the
outcome of shorter development time
may be more uncertain because they
rely heavily on synchrony in time with
their hosts.

• Unseasonable extremes in tem-
peratures can affect forest insects, but
in various ways. Warmer winters
could lead to greater survival of some
bark beetles, but only in areas of
higher latitudes and elevations where
extreme cold has excluded them in the
past. This will have little effect in tem-
perate regions where most overwinter-
ing bark beetles can tolerate typical
freezing conditions. Early spring
warmups could influence some insects
to emerge out of synchrony with their
hosts or expose larval stage defolia-
tors to late freeze events. Sustained
temperatures above or below an
insect’s developmental thresholds may
slow activity and delay development,
possibly exposing them to natural
controls longer.
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Pitch tube from mountain pine beetle
attack on ponderosa pine.
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• As a landowner, it is challenging
to know how to adapt to coming
changes that are uncertain. In a
changing climate it is more important
than ever to improve stand resilience
and resistance to forest pests by doing
activities that increase tree vigor,
reduce competition, increase species
diversity, and encourage species best
adapted to the site.

What can a landowner do to mini-
mize losses if an outbreak occurs?

First, assess the current stand con-
ditions to determine the amount of
suitable hosts and any other risk fac-
tors for common pests in the area,
such as local population trends. Then,
to the extent possible given your
objectives and constraints, alter stand
conditions to reduce the amount of
suitable hosts and increase vigor of
remaining trees so defense and dam-
age recovery mechanisms are effective.
Monitor disturbances and control any
large inputs of bark beetle breeding
material. Ideally, these activities
should be done before an outbreak
occurs so trees have time to respond
to the improved stand conditions.

How can a landowner assess suitable
hosts and outbreak risk factors?

For bark beetles, trees stressed by
drought, disease, or competition are
less defended, so are ideal places to
raise their young. Vigorous trees with
sufficient water are less likely to be
attacked. Most bark beetles have lim-
ited host species and size ranges, so
stands dominated by those types of
trees may be at higher risk, especially
if they are overstocked and/or bark
beetles are active in nearby stands.
Undefended, fresh dead trees are very
attractive breeding sites for some bark
beetles. Removing or treating large
amounts of dead material following
logging, storms, fires, or other distur-
bances can keep bark beetle popula-
tions in check. The need to respond
after a disturbance depends on the
tree species involved, its diameter, tim-
ing of the event, and amount of
material. For example, pine material

over three inches in diameter created
from January through July may risk
generating damaging broods of Ips
pine engraver, but small diameter pine
branches created in late summer and
fall are likely to dry out and be
unsuitable. Generally, bark beetles will
need more than a few freshly killed
trees per acre to build up damaging
populations. As an example, DFB
typically requires five or more recently
killed, large diameter (more than nine
inches) Douglas-firs per acre across 10
or more acres to build up damaging
populations.

East of the Cascade Mountains,
WSB and Douglas-fir tussock moth
cause more defoliation damage in
dense, multi-storied stands in which
over a third of trees are preferred
hosts (true firs and Douglas-fir).
Regular wildfires are part of these

ecosystems and regulate many of
these risk factors, reducing canopy
layers and the amount of preferred
hosts. Because of homes and other
land uses, fire suppression is needed
in many forested areas. A surrogate
for fire, such as thinning, may be
needed in those areas to maintain a
balanced ecosystem and reduce fre-
quency and damage of both defolia-
tor and bark beetle outbreaks. When
the activity fuels are treated, this also
has the added benefit of reducing
wildfire risk.

What treatments will increase tree
vigor and stand resilience?

Various management activities can
accomplish the goals of reducing suit-
able hosts, increasing vigor of leave
trees, and increasing stand resilience.
Such strategies include thinning, fuel
reduction treatments, planting species
appropriate for the site, and changing
species composition, stand structure,
and/or age classes. Some activities
may reduce risk of multiple pest
species and wildfire. If feasible, sup-
pressed, diseased, or wounded trees
should be preferentially removed,
leaving the most vigorous trees with
the most live crown. A “thinning from
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Adult Douglas-fir beetle.
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(Editor’s note: Information in this
article was compiled from a variety
of sources, but the majority comes
from the U.S. Geological Survey’s
Landslide Hazards Program:
landslides.usgs.gov)

andslide hazards occur in many
places around the world and
include fast-moving debris flows,

slow-moving landslides, and a variety
of flows and slides initiating from vol-
canoes. Each year, these hazards cost
billions of dollars and cause numer-
ous fatalities and injuries. Awareness
and education about these hazards is
a first step toward reducing the dam-
aging effects.

The term “landslide” describes a
wide variety of processes that result in
the downward and outward move-
ment of slope-forming materials,
including rock, soil, artificial fill, or a
combination of these. The materials
may move by falling, toppling, sliding,
spreading or flowing. 

Fast-moving debris flows
A debris flow (also referred to as

mudslides, mudflows or debris ava-
lanches) is a rapidly moving mass of
loose mud, sand, soil, rock, water and
air that travels down a slope under

the influence of gravity. To be consid-
ered a debris flow the moving material
must be loose and capable of “flow,”
and at least 50 percent of the material
must be sand-sized particles or larger.

Debris flows start on steep
slopes—slopes steep enough to make
walking difficult. Once started, how-
ever, debris flows can even travel over
gently sloping ground. The most haz-
ardous areas are canyon bottoms,
stream channels, areas near the outlets
of canyons, and slopes excavated for
buildings and roads.

Debris flows generally occur during
intense rainfall on water-saturated
soil. They usually start on steep hill-
sides as soil slumps or slides that liq-
uefy and accelerate to speeds as great
as 35 miles per hour. Debris flows

often begin in swales (depressions at
the top of small gullies) on steep
slopes, making areas downslope from
swales particularly hazardous.
Multiple debris flows that start high
in canyons commonly funnel into
channels. There, they merge, gain vol-
ume and travel long distances from
their source.

Road cuts and other altered or
excavated areas of slopes are particu-
larly susceptible to debris flows.
Debris flows and other landslides
onto roadways are common during
rainstorms, and often occur during
milder rainfall conditions than those
needed for debris flows on natural
slopes.

Areas where surface runoff is chan-
neled, such as along roadways and
below culverts, are common sites of
debris flows and other landslides.

Slow-moving landslides—what to
do and look for during and
immediately after heavy rains

Areas that are generally prone to
landslides:

• On existing old landslides
• On or at the base of slopes
• In or at the base of minor

drainage hollows
• At the base or top of an old fill

slope
• At the base or top of a steep cut

slope
• Developed hillsides where leach

field septic systems are used
Areas that are typically considered

safe from landslides:
• On hard, non-jointed bedrock

that has not moved in the past
• On relatively flat-lying areas away

from sudden changes in slope angle
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Do You Need to Manage Your Landslide Risk?
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2006 rock slide on Ferguson-Hwy 140 in
California along the Merced River about
8 miles west of El Portal and the entrance
of Yosemite National Park.
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• At the top or along the nose of
ridges, set back from the tops of
slopes

Features that might be noticed prior
to major landsliding:

• Springs, seeps, or saturated
ground in areas that have not typical-
ly been wet

• New cracks or unusual bulges in
the ground, street pavement, or side-
walks

• Soil moving away from founda-
tions

• Ancillary structures, such as
decks and patios, tilting or moving
relative to the main house

• Tilting or cracking of concrete
floors and foundations

• Broken water lines and other
underground utilities

• Leaning telephone poles, trees,
retaining walls or fences

• Offset fence lines
• Sunken or down-dropped

roadbeds
• Rapid increase in creek water lev-

els, possibly accompanied by
increased turbidity

• Sudden decrease in creek water
levels though rain is still falling or just
recently stopped

• Sticking doors and windows, and
visible open spaces indicating jambs
and frames out of plumb

Flows and slides initiating from
volcanoes

Pyroclastic flows. Fast-moving ava-
lanches of hot ash, rock fragments
and gas can move down the sides of a
volcano during explosive eruptions or
when the steep side of a growing lava
dome collapses and breaks apart.
These pyroclastic flows can be as hot
as 1,500 degrees and move at speeds
of 100 miles per hour, up to 150 miles
per hour. Such flows tend to follow
valleys and are capable of knocking
down and burning everything in their
path. Lower-density pyroclastic flows,
called pyroclastic surges, can easily
overflow ridges hundreds of feet high.

The climactic eruption of Mount
St. Helens on May 18, 1980 generated
a series of explosions that formed a

huge pyroclastic surge. This so-called
“lateral blast” destroyed an area of
230 square miles. Trees six feet in
diameter were mowed down like
blades of grass as far as 15 miles from
the volcano.

Volcano landslides. A landslide or
debris avalanche is a rapid downhill
movement of rocky material, snow or
ice. Volcano landslides range in size
from small movements of loose debris

on the surface of a volcano to massive
collapse of the entire summit or sides
of a volcano. Steep volcanoes are sus-
ceptible to landslides because they are
built partly of layers of loose volcanic
rock fragments. Some rocks on volca-
noes have also been altered to soft,
slippery clay minerals by circulating
hot, acidic ground water. Landslides
on volcano slopes are triggered when
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eruptions, heavy rainfall or large
earthquakes cause these materials to
break free and move downhill.

At least five large landslides have
swept down the slopes of Mount
Rainier during the past 6,000 years.
The largest volcano landslide in his-
torical time occurred at the start of
the May 18, 1980 Mount St. Helens
eruption.

Lahars. Mudflows or debris flows
composed mostly of volcanic materi-
als on the flanks of a volcano are
called lahars. These flows of mud,
rock and water can rush down valleys
and stream channels at speeds of 20
to 40 miles per hour and can travel
more than 50 miles. Some lahars con-
tain so much rock debris (60 to 90
percent by weight) that they look like
fast-moving rivers of wet concrete.
Close to their source, these flows are
powerful enough to rip up and carry
trees, houses and huge boulders miles
downstream. Farther downstream

they entomb everything in their path
in mud.

Historically, lahars have been one
of the deadliest volcano hazards.
They can occur both during an erup-
tion and when a volcano is quiet. The
water that creates lahars can come
from melting snow and ice (especially
water from a glacier melted by a pyro-
clastic flow or surge), intense rainfall,
or the breakout of a summit crater
lake. Large lahars are a potential haz-
ard to many communities down-
stream from glacier-clad volcanoes.

What can you do if you live near
steep hills?

Prior to intense storms. Become
familiar with the land around you.
Learn whether debris flows have
occurred in your area by contacting
local officials, emergency management
officials, State geological surveys or
departments of natural resources, and
university departments of geology.

Slopes where debris flows have
occurred in the past are likely to expe-
rience them in the future. Landslides
occur where they have before, and in
identifiable hazard locations. Ask for
information on landslides in your
area, specific information on areas
vulnerable to landslides, and request a
professional referral for a very
detailed site analysis of your property
and corrective measures you can take,
if necessary. Avoid building near steep
slopes, close to mountain edges, near
drainage ways or natural erosion val-
leys.

Support your local government in
efforts to develop and enforce land
use and building ordinances that regu-
late construction in areas susceptible
to landslides and debris flows.
Buildings should be located away
from steep slopes, streams and rivers,
intermittent stream channels and the
mouths of mountain channels.

Watch the patterns of storm water
drainage on slopes near your home
and note especially the places where
runoff water converges, increasing
flow over soil-covered slopes. Watch
the hillsides around your home for
any signs of land movement, such as
small landslides or debris flows or
progressively tilting trees. These are
areas to avoid during a storm.

Contact your local authorities to
learn about the emergency response
and evacuation plans for your area
and develop your own emergency
plans for your family and business.

During intense storms. Stay alert
and stay awake! Many debris-flow
fatalities occur when people are sleep-
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ing. Listen to a National Oceanic and
Atmospheric Administration
(NOAA) weather radio or portable,
battery-powered radio or television
for warnings of intense rainfall. Be
aware that intense short bursts of rain
may be particularly dangerous, espe-
cially after longer periods of heavy
rainfall and damp weather.

If you are in an area susceptible to
landslides and debris flows, consider
leaving if it is safe to do so. Remember
that travel during an intense storm is
hazardous. If you remain at home,
move to a second story if possible.
Staying out of the path of a landslide
or debris flow saves lives.

Listen for any unusual sounds that
might indicate moving debris, such as
trees cracking or boulders knocking
together. A trickle of flowing or
falling mud or debris may precede
larger flows. If you are near a stream
or channel, be alert for any sudden
increase or decrease in water flow and
for a change from clear to muddy

water. Such changes may indicate
debris flow activity upstream, so be
prepared to move quickly. Moving
debris can flow quickly and some-
times without warning. Don’t delay!
Save yourself, not your belongings.

Be especially alert when driving.
Embankments along roadsides are
particularly susceptible to landslides.
Watch the road for collapsed pave-
ment, mud, fallen rocks and other
indications of possible debris flows.
Bridges may be washed out and cul-
verts overtopped. Do not cross flood-
ing streams. Be aware that strong
shaking from earthquakes can induce
or intensify the effects of landslides.

What to do if you suspect imminent
landslide danger

• Contact your local fire, police or
public works department. Local offi-
cials are the best persons able to
assess potential danger. Dialing 911
may be the quickest way to get help
and/or advice.

• Inform affected neighbors. Your
neighbors may not be aware of haz-
ards. Advising them of a potential
threat may help save lives. Help neigh-
bors who may need assistance to
evacuate.

• Evacuate. Getting out of the path
of a landslide or debris flow is your
best protection.

Where can I find landslide
information for my area?

Every state in the U.S. has a
geoscience agency and most have
some landslide information. The
Association of American State
Geologists provides links to the
state geologist for every state at:
stategeologists.org.

Also, your city and/or county may
have a public works engineer and/or
geologist on staff, who would be best
able to answer questions about land-
slides in your local area. ■
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For More Information

Landslide Hazards Program, U.S.
Geological Survey: landslides.usgs.gov

The Landslide Handbook: A guide to
understanding landslides. Highland,
L.M., and Bobrowsky, Peter, 2008,
Reston, Virginia, U.S. Geological
Survey Circular 1325, 129 p.
pubs.usgs.gov/circ/1325/

Centers for Disease Control and
Prevention: Fact sheet on landslides
and mudslides: emergency.cdc.gov/dis-
asters/landslides.asp

OFRI Fact Sheet: Are Landslides
and Forestry Related?
oregonforests.org/sites/default/files/
publications/pdf/Fact_Landslides.pdf

Potentially Unstable Slopes 
and Landforms:
idl.idaho.gov/forestry/forester-
forums/fpa10.pdf

Washington DNR Board Manual:
Guidelines for Evaluating Potentially
Unstable Slopes and Landforms:
file.dnr.wa.gov/publications/fp_board_
manual_section16.pdf
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By RANDY HEREFORD AND
JEFF MINTER

erhaps you’re
old enough to
remember the

TV commercial with
the tagline, “It’s not
nice to fool Mother
Nature.” We laughed
about it then, but an
everyday reality for
anyone who owns
forestland is that you
can plan and prepare,
but Mother Nature
will have her way.
Whether she sends
blue skies or clouds,
rain or drought, con-
tending with all the
factors that impact growing trees is a
full-time job no matter how many
acres you own.

Located on the western edge of
the Willamette Valley, Starker
Forests, Inc. owns and manages tim-
berland primarily in the Coast Range
of Oregon. A family-owned compa-
ny, their tagline is, “We grow forests,
not just trees,” and they are commit-
ted to excelling at forest resource
stewardship. Starker foresters Randy
Hereford and Jeff Minter shared their
perspective with us about how they
plan and prepare to protect their
forests, particularly from winter wind
and ice storms.

What experience has Starker Forests
had with damage from wind/ice
storms in the past?

To give you some background and
perspective, T.J. Starker purchased his
first piece of property back in 1936.
Today, Starker Forests owns and
manages over 80,000 acres in western
Oregon. Several generations of our

foresters have dealt with a wide range
of natural disasters across this 80-
year time period. As would be expect-
ed, storms have ranged in size from
small, localized ice or wind events to
what we refer to as “100-year
storms,” such as the 1962 Columbus
Day storm and 1964 Christmas
flood.

The Columbus Day storm of
1962, of course, remains the bench-
mark for wind storms in the Pacific
Northwest because it caused such
widespread forest, urban and rural
damage from northern California all
the way to British Columbia.

As experienced foresters, we are
trained to prepare for significant
weather events each year, whether
from wind, snow or ice. In general,
Starker Forests anticipates that wind
damage in a normal winter will most
likely occur along new clearcuts or in
recently thinned stands. We know
that storms bringing heavy, wet snow
or freezing rain can cause “snow
break” in lower elevation stands, since
trees there are typically not strong
enough to withstand that kind of
damage. We refer to the state of a
tree after a snow event that has dam-
aged it as snow break.

The intensity and scope of weather
damage can vary from a few acres to
an entire region. In November 2014
the ice storm we experienced—which
we will refer to throughout this arti-
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This photo was taken a couple of days
after the November 2014 ice storm, illus-
trating how thick the ice was that covered
even the smallest branches and twigs.
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cle—was a highly unusual event,
which actually affected a relatively
small area. Unfortunately for us,
Starker Forests took the brunt of the
storm. We just happened to own a
significant number of acres in the
area the storm hit hardest. We had
trees with quarter-inch limbs encased
in two inches of ice, which paints a
pretty clear, but understandably dras-
tic, picture of the kind of damage we
experienced.

What damage patterns, if any, did
you discover after these events?

In our region of the Pacific
Northwest, wind and ice storms usu-
ally present somewhat predictable
damage patterns. Wind storms, which
are the most predictable, normally
come from the southwest and tend to
damage trees in groups. Any newly
exposed stands with a southwest
exposure will likely be hit hardest. Of
course, wind damage depends on how
each event develops and the track the
storm ultimately takes.

Ice storm damage is notoriously
less predictable than wind, and part
of the issue is that it occurs in bands
of elevation. The 2014 ice storm
damaged all age classes of trees over
about five years old, with recently
thinned 25- to 30-year-old stands
being the hardest hit. Stands with
more hardwoods experienced greater
damage, as did those on slopes facing
north and east. Additionally, the ice
caused a wide range of crown dam-
age—and we saw a fair amount of
“domino” damage from trees with a
natural lean giving way under the
weight of the ice and then falling into
other trees, causing those trees in turn
to fall, hit others, and so on.

What tools/resources are available
to help landowners assess the risk
of wind/ice storm damage to their
forest?

First of all, there is no substitute
for getting out into the woods to walk
your property year-round. Know
your forestland. Know what your
trees look like, know the terrain,

know your risks from damage due to
animals as well as weather. When a
storm is coming and you know, for
example, that it may pose a great risk
to a certain stand of trees, you can be
better prepared for coping with any
losses you may endure. Simply know-
ing what you own on paper, or even
just driving by, and following com-
puter models for weather and man-
agement are not enough. Field deci-

sions based on personal knowledge of
your land go much further in helping
you assess risks and activate after-
storm damage repairs.

Small woodland owners would do
well to cultivate relationships with
their local Extension specialists and
their state’s department of forestry,
who may be able to provide resources
and/or information. Experience is by
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Young trees were no match for the weight of the ice, and they simply bent over under the
load. Fortunately, these trees have mostly straightened themselves.
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In the Shotpouch Road area, ice took trees down on the northeast slope in one of the
hardest hit areas on Starker Forests’ land. 
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far the best teacher and resource for
assessing and preparing for the risks
presented by wind and ice storms. If
you don’t have that experience, rely
on those who do. Closer to home,
building personal relationships with
the individuals or companies who
own land abutting your property can
also be very helpful, especially in the
aftermath of a weather event when
salvaging timber may be most criti-
cal.

After the November 2014 ice
storm, because of our long-term
working relationship, we had the
opportunity to be part of a damage
assessment flight with the Oregon
Department of Forestry, which was
helpful in providing an aerial view of
sections that were affected.

One other resource—which is
available to everyone—is a regular
weather forecast. The National
Oceanic and Atmospheric
Administration (noaa.gov), Weather
Underground (wunderground.com),
WeatherBug (weatherbug.com) and
more can be extremely helpful in
anticipating potential damage to your
forestland. And, to underscore what
we’ve already said, read the weather
but then step outside to see what’s
actually coming. Take that drive out

to your property to know what you
may be facing. Weather predictions
are based on models, which can
sometimes be spot-on and other
times be highly inaccurate.

How has Starker Forests adapted
management strategies in areas
with higher risk of wind/ice storm
damage?

At Starker Forests we rely on a
variety of strategies to manage high
risk stands based on location and
potential exposure to wind and
weather.

We try not to expose recently
thinned stands to southwest winds,
knowing that younger trees that have
grown up in the protection of older
trees are at risk of damage when
exposed for the first time. On slopes
facing southwest, we try to leave a
windfirm edge exposed to prevailing
winds. During thinning operations,
we make every effort not to leave
free-standing trees or, if that’s not
possible, we leave an unthinned
buffer next to the side exposed to the
wind.

We avoid clearcutting immediately
prior to or just after thinning (two to
three years), especially on the wind-
ward side. This allows younger trees
time to firm up in a protected envi-

ronment before the first thinning
takes place, after which they may be
exposed to significant wind or weath-
er events.

One of our goals is to limit the
number of hardwoods in our conifer
stands, because young stands without
hardwoods tend to experience less
damage. In addition, evenly spaced
trees, both before and after thinning,
allow the crown to develop evenly
around the stem of the tree, which
may prevent the trees from getting
pulled over in snow and ice events.
However, as mentioned, in our case,
the severe November 2014 ice storm
damaged all ages and species of trees,
and in some areas, every tree on every
slope.

What advice would you give to a
small forestland owner to mitigate
their risk of damage from wind/ice
storms?

In a normal weather year, expect-
ing typical wind and/or ice and snow
storms, as well as using a variety of
management options, may help to
mitigate the risk of damage. Step one
may simply be realizing that, as a
forestland owner, there will be risk to
your trees from storms.

Multiple thinnings in young stands
over a period of time allow the trees
to build a stronger stand structure
with each thinning. Keeping trees
evenly spaced encourages the growth
of more even crowns, enabling trees
to stay straight under an ice or snow
load. So, well-managed stands can
really help reduce your damage.

We can’t emphasize enough that
simply spending time in the woods
helps you to know your property.
This allows you to learn the risks you
face depending on location, terrain,
age and types of trees, and the weath-
er forces that typically cause damage
in your region.

Knowing your local markets—
sawmills, log buyers—is helpful as
you manage your forestland and have
to deal with damage from wind, ice,
snow, and other events. Being able to
respond quickly is critical after

FORESTLAND FOR SALE in
OREGON & WASHINGTON

We market forestland properties in western Oregon and Washington.

Check www.WorldForestInvestment.com for the latest properties
available under “Forestland for Sale” tab.

If you have a forestland property that you have considered selling,
we offer free consultation and will come look at your land.

If you are settling an estate, let us do the job of getting you the best price.

With 40 years of experience in forestry work, we can offer solutions from a
practical forestry and financial standpoint.

Licensed Broker in Oregon and Washington. Professional Forester.

Mark.Willhite@juno.com

503-695-6419
Forester/Broker



weather damage. We started salvage
operations with one contractor within
two weeks of the November 2014 ice
storm. Six weeks after the storm, we
had a total of nine logging crews
working on salvage operations, har-
vesting damaged trees.

Risk management also dictates
that developing good working rela-
tionships with your forestland neigh-
bors is essential. If your neighbors
are logging next to your stands, it’s
reasonable to expect some downed
trees along the newly exposed edges,
and you want to be ready to act to
salvage your timber. Build a relation-
ship with a logging contractor and
have an action plan so, if you suffer
some storm or incidental damage
from a neighbor’s activities, you
already have someone to call for
help. When trees fall due to an unex-
pected event, as quickly as possible,
get them cleaned up to avoid prob-
lems from bark beetles or excessive
fuel buildup.

Also, if you can, develop an all-
weather road system so that your
stands are accessible at any time. The
ice storm here created a situation
where we had a significant number of
roads that were blocked, and we
needed to get road operators in
quickly to open them up, clear
drainage structures to prevent wash-
outs and enable access to assess the
damage. Road repair costs, extra
costs for salvage crews, and other
expenses can add up quickly. You
may want to be sure you have a set-
aside account to pay for the effects of
weather damage and other uninten-

tional events so that you can keep
your forestland healthy.

Harvest plans, while important in
annual planning, must be flexible if
you get sidetracked on salvage opera-
tions after a significant storm. In our
case, the ice storm damage we suf-
fered in 2014 has impacted our har-
vest plans for the next several years.
As an added thought, if you suddenly
have to cut many more acres than
you planned or budgeted for, your
annual income could be impacted. At
times like this, it’s beneficial to have a
financial tax accountant available to
help you.

Even with 80 years of experience,
we can only plan for and anticipate
so much, respecting Mother Nature’s
power that sometimes doesn’t work in
our favor. At Starker Forests, we are
proactive in managing our forestland
as much as possible, knowing that at
times we are forced into a reactive
mode after an event like a devastating
ice storm. We know our forestland by
visiting it regularly; we track daily
weather and weather patterns for our
area; we work on developing and
maintaining good working relation-
ships with our neighbors, vendors,
contractors and state and local pro-
fessionals. We are also actively raising
up the next generation of foresters to

manage, protect and care for our
land.  ■

RANDY HEREFORD is vice president of
timber at Starker Forests, Inc., serves
as assistant secretary and is a mem-
ber of the management team. Randy’s
responsibilities include timber harvest,
log marketing, harvest planning, road
construction, and fire management.
Randy graduated from Oregon State
University in 1977 with bachelor’s
degrees in forest engineering and for-
est management. After graduation,
Randy worked for Crown Zellerbach
in Washington before joining Starker
Forests in 1978. He can be reached at
randy@starkerforests.com. JEFF

MINTER joined Starker Forests in
1994 after graduating from Oregon
State University with a bachelor’s
degree in forest management. Jeff
brings an extensive knowledge base to
his 22 years in forestry, with a back-
ground that includes cruising timber,
animal damage control, spraying,
burning, and planting. Over the last
10 years, Jeff has been responsible for
harvest and road layouts, and supervi-
sion of clearcut loggers, and road-
building and maintenance contractors.
He also assists in harvest planning
and log marketing. He can be reached
at jminter@starkerforests.com.
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By DONALD J. KACZMAREK

ollowing har-
vests, landown-
ers face many

potential decisions to
prepare for establish-
ment of the next gen-
eration of forests on
their lands. Determining the proper
species to deploy, and the appropriate
seed sources within each species, is
critical if forestland owners are to be
successful in regenerating new forests.
Increasing attention and concern has
focused on current climatic regimes
across the region, and if they are sig-
nificantly different from climatic
regimes in place over the last several
hundred years. More important is the
question of how future climate
regimes may differ and the impact on
forest ecosystems in the Pacific
Northwest. Many people are con-
cerned about how potential changes
in climate could influence their refor-
estation choices today. This issue is

complicated by the various levels of
uncertainty associated with climate
modeling for the Pacific Northwest,
and the greenhouse gas emission poli-
cy choices that countries make today
and in the future.

Various opinions exist as to which
species and genotypes we should be
planting today, and how these trees
may respond to the climate in various
climate change scenarios. The Pacific
Northwest is a large area comprised
of a wide range of species and ecosys-
tem types. Current climatic regimes
vary widely and are influenced by
such factors as latitude, distance to
the Pacific Ocean and elevation.
Silvicultural management regimes and
regeneration strategies vary by species
and ecosystem. Accurately predicting
future climate change scenarios across
this diverse region is a significant
challenge. There are four representa-
tive concentration pathways (RCP)
used by the Intergovernmental Panel
on Climate Change that predict
increasing temperatures in the future,

but these models differ in their specific
forecasts of climate variables.
Variation in model predictions for
total rainfall, seasonal variation in
rainfall, and various other climate
variables make it difficult to predict
how individual species, and specific
genotypes within a species, will
respond. These uncertainties make it
difficult to confidently predict the best
movement of seed sources for mitigat-
ing the risk associated with climate
change.

To illustrate the types of questions
landowners in western Oregon and
Washington face, we can use Douglas-
fir as a model species. Douglas-fir is
the most important timber species in
the western portions of these states
and artificial regeneration is often uti-
lized following harvest. Regeneration
can consist of planting seedlings
grown from woods run seed collec-
tions or seed produced from seed
orchards. Wild, or woods run, seed is
collected from natural forest stands in
a given seed zone and at a specific ele-
vation. Formal tree improvement pro-
grams for Douglas-fir have existed for
over 60 years in the Pacific Northwest
and have generated a tremendous
amount of information that is used in
current seed deployment guidelines.
Literally tens of thousands of trees
have been tested to identify the supe-
rior families that are currently used in
the seed orchards. These testing pro-
grams have been used to identify
appropriate seed families and sources
that are widely adapted, fast growing,
have desirable growth forms, and have
improved disease or insect resistance.
In the course of this testing, continual
refinements have been made to deter-
mine which trees have performed best
under current conditions. In the early
stages of this testing program, seed
zones were numerous and small.
Extensive testing generally indicated
that the best Douglas-fir families
could be planted over larger areas
than originally anticipated. This led to
larger and less numerous breeding
zones and seed deployment zones
being developed in the 1990s.
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What Are the Best Seed Choices
Landowners Can Make Today?
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Millwood Timber, Inc.
Purchasing Douglas Fir &

White Wood logs

• Specializing in OVER SIZE
(no maximum diameter)

• Shorts and lower grades welcomed

• Log yard and scaling in Tumwater, Exit 99 off I-5

Contact: Rich Nelson at 253-670-1827
Email: rbn.millwoodtimber@gmail.com Fax: 253-563-9900



Currently, these guidelines are well-
established and yield consistent, pre-
dictable results when seed sources are
planted in their appropriate elevation-
al band and in their proper seed zone.

In light of concerns over climate
change, questions remain whether the
zones should still be used to guide
deployment decisions or whether
other seed sources should be used in
anticipation of future climate change.
Ultimate responses to climate change
will be a function of any future cli-
mate, but would also be highly-
dependent on the specific physiologi-
cal requirements and responses of
each seed source. These complex
interactions are being investigated but
landowners are still faced with ques-
tions of what should be planted
today. They must first decide whether
to plant seedlings grown from woods
run seed collections or orchard-
derived seeds. Utilization of woods
run seed from various seed zones may
seem desirable, and while general
characteristics may be known at the
population level, little if anything is
known about individual families from
which seed is being collected. While
woods run seed can produce some
trees with excellent genetic character-
istics, on average, trees grown from
these sources will be inferior to geneti-
cally improved seedlings derived

through decades of tree improvement.
The extensive testing that has
occurred during the tree improvement
process assures that genetically
improved seedlings being planted will

have improved characteristics relative
to unimproved woods run seedlings.
This can be a tremendous advantage
to forestland owners, giving them the
ability to plant trees with known
genetic characteristics compared to
the variability and generally less desir-
able traits of woods run seed collec-
tions.

The relative advantages of geneti-
cally improved seedlings become larg-
er with each successive cycle of tree
improvement. Over time, breeding
and testing efforts have consisted of a
large proportion of what are called
“local crosses.” These local crosses
generally consist of families derived
from relatively close geographic prox-
imity. As breeding zones expanded
with successive series of tree improve-
ment, superior families from larger
geographic areas were brought togeth-
er leading to even larger potential
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–Continued on page 26–

A mature Douglas-fir seed orchard at the Oregon Department of Forestry’s Schroeder
Seed Orchard.
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Tired of gloomy, wet, high-site DF tree farming?

Come to the eastside sunshine, where
contented cows graze among the whispering pines.

FOR SALE
RimRock

Timber & Cattle, LLC
885 acres

near Silver Lake, Oregon

• 580 acres of grazing land: 250 acres improved, 330 acres of
rough ground with invading juniper.

• 305 acres of ponderosa pine with ~ 700 MBF merchantable. 
Some thinned, more in need of thinning.

(541) 602-6148               (541) 602-6147
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By STEPHEN A. FITZGERALD

lthough it
looks like the
drought has

been broken this past
winter with above
average precipitation
across the Northwest,
it is not too early to think about the
upcoming wildfire season. At this
early timeframe, it is hard to know
what kind of a wildfire season we will
have, but you can rest assured that
wildfires are coming this summer. Are
you prepared? Is your property in
shape to resist a wildfire?

What can you do to reduce the risk
of wildfire on your property? The
short answer is—plenty.

Although there is no way to make

your forest and property entirely fire-
proof, you can take steps to reduce
the potential for fire on your wood-
land and increase the likelihood that,
when a fire starts, it will be less intense
and more easily extinguished. This
article discusses actions you can take
to create stands and forests that are
more fire-resistant, reduce overall fire
severity and make your property more
defendable by firefighters.

Fuel is anything that will burn
Fuel is anything that will combust

if it is dry enough and there is suffi-
cient heat (e.g., an ember, cigarette or
car’s muffler) to ignite it. If you live
on your property, this includes your
home and any outbuildings you may
have.

Forest fuels are comprised of accu-
mulations of needles, twigs, branches,

downed logs and standing dead trees.
However, even living trees can burn.
In fact, forests that are choked with
too many trees in the understory and
mid-story, which connect surface fuels
with crown fuels (or canopy), can
covey a surface fire up into the
canopy. This is known as a fuel lad-
der. Removing (thinning) fuel ladders
is key to creating fire-resistant wood-
lands.

Assessing your wildfire risk
To mitigate the potential effects of

a fire, it’s important to assess the risk
and hazards in and around your prop-
erty. Is your property in a topographic
position where the potential for light-
ning strikes is high? What are the fuel
conditions on your property and sur-

Preparing for Wildfire on Your Property

A

LUSIGNAN FORESTRY, INC.
Shelton, WA

360-426-1140

Forestry consultants serving
timberland owners small and large,

private and public since 1972.

Forest Management, Timber Cruising,
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Administration and Lump Sum Sales

E-MAIL: JFROST@LFIFOREST.COM

❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ 

Sustainable Forestry Initiative
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and timber at the following locations:
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Longview, WA 360-414-3401

Springfield, OR 541-729-3922



rounding property? Is your property
near or above locations where a con-
centration of people live? In these
locations you can anticipate that peo-
ple may conduct debris burns that
could escape and move onto your
property. If you don’t live on your
property, do you find evidence of peo-
ple trespassing, either on foot or via
motorized vehicles (dirt bikes, ATVs
or others)? Motorized trespassers
pose a significant risk because hot
mufflers can ignite a grass fire, which
can spread to your trees. Are there
railroad tracks through or adjacent to
your property? Trains create sparks
that can ignite nearby vegetation. If
this is true for you, reducing the fuel
adjacent to the railroad would be a
high priority.

Protecting your home
There are several steps you can

take to protect your home and other
buildings. Most home losses to wild-
fire are not the result of direct flame
contact. More often than not, it is
radiant heat and embers that cause
home loss. Even if you’ve done a
good job of reducing fuel immediately
around your home (to reduce the
potential for radiant heat ignition or
prevent direct flame contact), flying
embers can find their way into your
home. Embers enter through vents in
your eaves, peaks and foundations.
You can retrofit your house vents with
screens that are one-eighth inch or
less. Also, embers tend to land and
accumulate (like snow) in gutters, on
your roof and deck, at the base of sid-

ing or under decks. Be sure to clean
out any debris (leaves & needles) that
tend to accumulate in these areas.
Once these small debris accumulations
ignite from an ember, they can ignite
the siding and the home. You can view
how embers penetrate a home in a
video from the Institute for Business
and Home Safety at: youtube.com/
watch?v=_Vh4cQdH26g.

Roofs are landing pads for embers.
Be sure your roof is constructed of
materials that have a Class Rating of
A, B, or C, such as composite asphalt
shingles, cement roof tiles or metal.
Plug any openings at the end of the
eaves that might allow embers to get
into or under the roof.

There are many resources on pro-
tecting your home from wildfire. An
excellent source of information is the
Firewise website, providing tips and
techniques for reducing fire risk
around your home at: firewise.org.

Protecting your forest
Assess your road network. To

quickly suppress a fire, access is criti-
cal. Have you developed a road sys-
tem that allows you to access all or
most portions of your property? If
not, you may want to plan where you
might add roads for access. Roads can
facilitate future management of the

property and serve as firelines, too.
Do you have a water source?

Fighting wildfires takes water—and
plenty of it. Fire trucks will need to
refill their pumpers, and the faster the
turnaround the better from a suppres-
sion standpoint. Do you have a pond,
creek or spring that can be developed
into a reliable water source (see
Figure 1)? If so, you will need to cre-
ate access to these water sources so
that it is easy for a firetruck to get
close to them without getting stuck.
Contact your state forester to evaluate
your situation. They can give you
practical tips on how to properly
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Figure 1. Identify the most reliable and
accessible water source for pumpers to
replenish their water supplies.
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develop what is known as a “pump chance.” If you have a
spring or well, you can divert water (early in the season)
into a 2000+-gallon cistern that fire fighters can use to refill
their pumpers. The cistern should allow for water to be
gravity-fed to the hookup point. Make sure hose fittings
match those of the fire pumpers by asking your fire agency.

Use natural and manmade features to your advantage.
Think strategically about creating a more fire-resistant
woodland. Look for roads, streams, rock outcroppings,
ridges and wet meadows as places where you can incorpo-
rate natural and manmade features into fire-resistant stands
and fuelbreaks. Using this approach can effectively starve
an oncoming wildfire of fuel, keeping flame lengths, dam-
age and cost of suppression much lower. Figure 2 illustrates
a wide thinning (fuelbreak) on both sides of the road. This
thinning strategy makes the road a much more effective
fuelbreak without compromising aesthetics. The thinned
areas allow fire, that may be burning through the crowns, to
drop down (because of lack of dense canopy fuels) to the
surface, where it can be easily and safely suppressed.

Create fire-resistant forests. Thinning is the cornerstone
for creating stands that are more fire-resistant. Specifically,
thinning from below, also known as low thinning, is the
method of choice. Thinning from below removes ladder
fuels—smaller suppressed trees, intermediate trees, and

some codominant trees—leaving the
larger codominant and dominant trees
(see Figure 3). The larger trees have
thicker bark, which protects them
from surface fire, but they also have
high crowns, reducing the possibility
of a surface fire being conveyed into
the canopy. Thinning should space
trees wide enough to reduce overlap-
ping of the crowns; however, trees can
be spaced to look more natural and
variable.

In addition to thinning, pruning
can be used to increase the height of
the tree canopy and reduce the oppor-
tunity for fire to move up into tree
crowns. Pruning is most effective in
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Figure 2. Take advantage of an existing road to create a strategic
fuelbreak.
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young stands and plantations where
the tree canopy tends to be lower to
the ground.

Tree species to
leave. Which
species of trees
should you leave?
If you live on the
westside, Douglas-
fir is the preferred
species to leave
because it devel-
ops thick bark
when mature and
is more fire-resist-
ant than other
species (i.e., west-
ern hemlock,
spruce and west-
ern redcedar). On
dry ponderosa
pine sites, you
have only one
choice—pon-
derosa pine.
Where western
juniper has invad-
ed ponderosa pine
forests, such as in
central Oregon,
it’s a good idea to
remove the
juniper, as it is
highly flammable
and contributes to
the fuel ladder
problem. If your
woodland is on a drier mixed conifer
site, leave the more fire-resistant
species, such as ponderosa pine, west-
ern larch and Douglas-fir (see Figure
3). If you have hardwood species
mixed in your conifer stand, such as
Oregon white oak, red alder or bigleaf
maple, you can leave them intermixed
with conifers. The leaves of most
deciduous hardwoods resist ignition
because they have higher moisture
content and contain no resins and,
therefore, contribute little to overall
fuel loading.

Clean up thinning slash (surface
fuel). Following thinning, it’s impor-
tant to clean up the thinning slash.
This is especially true on the eastside

where slash takes a long time to decay.
However, even on the westside, such
as in Douglas-fir forests around the

Willamette Valley, cleaning up the
surface slash in your buffer can be
important. Although landowners are
generally required to reduce the extra
hazard created by slash following har-
vest, it is important to make sure the
slash is cleaned up well. This can be
accomplished with hand or mechani-
cal piling, followed by burning the
piles during the fall or early winter.

What about prescribed burning?
Prescribed burning, following thin-
ning, has been shown to provide the
best fire-resistance in forest stands (see
Figure 4). However, conducting a pre-
scribed burn comes with risks (liabili-
ty) and requires expertise and equip-
ment to pull it off safely. To conduct a
prescribed burn on your property, you
need to hire an expert fire consultant
to make sure a burn plan is prepared,
it conforms to requirements of your
state fire agency, and the burn is prop-
erly executed. If you live adjacent to
federal lands, such as the U.S. Forest
Service or Bureau of Land
Management, the “good neighbor
authority” from the 2014 Farm Bill
allows these federal agencies to enter
into agreements with state and private
landowners for burning that benefits
your land and the adjacent federal
land. This may be an option for some
private landowners.
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Figure 3. Tree species differ in their resistance to fire. Favor those
that are less flammable, with thicker bark and higher crowns.
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Figure 4. With the help of an expert consultant, prescribed burning will maximize the
fire-resistance of your forest after thinning.

PH
O

TO
 C

O
U

R
TE

SY
:

ST
EP

H
EN

 F
IT

ZG
ER

A
LD

–Continued on page 31–



26 . NORTHWEST WOODLANDS . SPRING 2016

improvements. In addition to local
crosses, breeding programs have
incorporated what are considered
“wide crosses,” where superior fami-
lies located in different breeding zones
within the region are brought togeth-
er, crossed, and their offspring are
widely tested to determine if they
offer further advantages. This strategy
can bring together unique combina-
tions of genes in the offspring and
subsequent testing can determine
whether these combinations are desir-
able. If they are, these parents can be
included in production seed orchards.
In all of these breeding programs,
extensive field testing is required to
confirm initial assumptions before
seed is produced and released to nurs-
eries and landowners. This testing
identifies combinations of traits that
have been most successful over the
past few decades and this approach
will continue to identify desirable
families for future deployment.

Given the uncertainties associated
with climate change models, how can
landowners best decide which seed
sources they should utilize? If forest
landowners utilize the best, most
advanced genetic seed and seedling
sources available for their land base,
they are in effect using the best cur-
rent information generated over
decades by federal, state, industrial
and university-sponsored research.
Deployment of the most advanced
genetic sources assured that selected
parents have produced offspring that

exhibited the most desirable charac-
teristics in field plantings over the past
20 years. Current testing, combined
with testing in the near future, will
continue to identify new, superior
families that will carry us through
future generations. Identifying
seedling needs well in advance of
planting and securing seed and
seedlings appropriate for the planting
site, based on currently recommended
seed deployment zones and elevation
bands, is a prudent first step for
landowners to take. Planting choices
in the future will benefit from contin-
uous research efforts that track actual
changes in climate with variation pre-
dictions. Continued monitoring of
plant responses of specific genotypes
can be used to refine recommenda-
tions for future potential changes in
seed zones and seed deployment rec-
ommendations. ■

DON KACZMAREK is a forest geneticist
with the Oregon Department of
Forestry. He joined the Schroeder
Seed Orchard team in January 2015.
One of his responsibilities is coordina-
tion of the Oregon Seed Bank, which
makes a wide variety of seed sources
available to family forestland owners.
He is new to the Pacific Northwest
after spending the last 19 years in
South Carolina. He attended the
University of Illinois for his bachelor’s
degree and Purdue University for his
master’s degree and doctorate. He has
worked primarily in private industry in
the South, leading silvicultural and
genetic improvement efforts for a wide
range of species, including loblolly
pine, sweetgum, cottonwood, hybrid
poplar, aspen, sycamore and many
Eucalyptus species. He can be
reached at 503-390-8480x221 or
don.kaczmarek@oregon.gov.

What are the Best Seed Choices?
continued from page 21

This series of photos shows the stages of development of Douglas-fir cones.
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Professional Forestry
Services, Inc.

Mike Jackson, CF, ACF

360-943-1470
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100 Ruby St. S.E., Ste. B
Tumwater, WA 98501

Forest Appraisal • Management
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Fax 360-943-1471
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below” approach can have multiple
benefits, such as reducing ladder fuels
and preventing damage by pests that
thrive in multi-canopy stands, such as
WSB and dwarf mistletoes. In addi-
tion to reducing competition, appro-
priate spacing between tree crowns
can also reduce the spread of defolia-
tors, dwarf mistletoes, and foliar dis-
eases. Talk to a forester about the best
target stand density and stand compo-
sition for your site. Also, realize that
these management activities do not
need to result in a stand that looks
uniform or “parked out” unless that is
one of your objectives. Variable or
patchy treatments on the landscape
can still improve forest health while
preserving landowner objectives, such
as wildlife habitat, cover, and com-
plexity. Consider the wildlife benefits
of creating snags and downed woody
debris. Small amounts of dead materi-
al aren’t likely to increase bark beetle
and fire risk.

During bark beetle outbreaks, sani-
tation harvest activities can remove a
portion of the beetle population from
the area, but recognize that red, dead
trees often don’t contain live beetles.
Search green-crowned trees in the area
for evidence of successful attacks,
such as pitch tubes or boring dust,
and preferentially remove these green,
attacked trees. If a major disturbance
like a storm or fire occurs in your
area, take note of the timing and the
size, species, and amount of trees

involved. Depending on timing and
amount, pines of all sizes and large
diameter Douglas-fir or spruce are the
most likely to yield damaging bark
beetle populations. Understand their
life cycles so you know how much
time there is to carry out treatments
before beetles emerge.

How can landowners find assistance
with planning and implementing
forest health improvements?

Learn as much as possible about
which forest pests are of greatest con-
cern in your area and forest type.
Read forest pest management publica-
tions and consult with a forester or
forest entomologist/pathologist to
learn which pest management guide-
lines best fit your objectives. Your
state forestry agency or local universi-
ty extension office can assist with
finding information and resources.

Sources of forest health advice and
financial assistance

Supported by funding from the
USDA Forest Service, your state
forestry agency (Idaho Department of
Lands, Montana Department of
Natural Resources and Conservation,
Oregon Department of Forestry,
Washington State Department of
Natural Resources) has local foresters
available to visit your property to pro-
vide on-site forest management
advice, including help with forest
health issues.  Your local forester can
help assess the health of your forest,
identify current or potential issues,
and recommend appropriate manage-
ment practices to help prevent or

respond to forest health problems.
Financial incentives may also be
available to help you implement prac-
tices, such as thinning and slash dis-
posal, to improve the health and vigor
of your trees and make them more
resistant to threats like bark beetles,
wildfire, and drought.

Additionally, the USDA Natural
Resources Conservation Service
(NRCS) administers financial incen-
tive programs, such as the Environ-
mental Quality Incentive Program
(EQIP), to help farmers, ranchers, and
forestland owners implement conser-
vation practices.  NRCS has local
offices in most counties (nrcs.usda.gov,
click on “state websites” then “find
your local NRCS office”).

To request on-site forestry advice,
or inquire about the potential avail-
ability of financial incentives in your
area, contact USDA-NRCS or your
state forestry agency. ■

GLENN KOHLER is a forest entomolo-
gist with the Washington Department
of Natural Resources (WDNR). In
addition to forest insect monitoring in
the Evergreen State, he provides tech-
nical assistance to landowners with
forest insect management needs. He
can be reached at 360-902-1342 or
glenn.kohler@dnr.wa.gov. Glenn would
like to thank WDNR Forest
Stewardship Program manager Steve
Gibbs for contributing the forest
health advice and financial assistance
information in this article. He can be
reached at 360-902-1706 or
steven.gibbs@dnr.wa.gov.
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Build It and They Will Come
continued from page 11
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State Forestry Agency Provides On-site Financial Incentives Contact Information
Forestry Advice for Forest Health  

Idaho Department of Lands (IDL) Yes Financial Incentives idl.idaho.gov/forestry/service/index.htm
provided by USDA-NRCS MFritz@idl.idaho.gov (208) 769-1525

Montana Department of Natural Yes Financial incentives dnrc.mt.gov—click on “find your local
Resources and Conservation (DNRC) provided primarily service forester”

through local
cooperating organizations ewarrington@mt.gov (406) 542-4303

Oregon Department of Forestry (ODF) Yes ODF-administered oregon.gov/ODF/AboutODF/Pages/
cost-share program GrantsIncentives.aspx (503) 945-7207

Washington State Department of Yes DNR-administered dnr.wa.gov/sflo • foreststewardship@dnr.wa.gov
Natural Resources (DNR) cost-share program (360) 902-1706 • Online cost-share application:

surveymonkey.com/s/dnrcostshare
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TreeSmarts: Forest Research You
Can Use appears in every other issue
of Northwest Woodlands. Column
editor Ed Styskel reviews research
being conducted from a host of
sources, sorts through the items of
interest to family forest owners, and
provides a short summary of the perti-
nent results in understandable lan-

guage. If you have a suggestion to
share with Ed, please contact him
directly at edstyskel@gmail.com. 

Milkweeds and Monarchs in the
Western U.S., authored by C. Fallon,
B. Borders, E. Lee-Mäder, and S.H.
Black. 2015. The Xerces Society for
Invertebrate Conservation, Portland,
OR. 13 pgs. Online at: monarch
jointventure.org/images/uploads/doc-
uments/MonarchsandMilkweed-
May29.pdf. (2.18 Mb)

Monarch butterflies (Danaus plex-
ippus)—with their striped black and
orange wings—are one of the most
recognizable insects in North
America. Monarchs that summer and
breed in Oregon, Washington and
Idaho migrate south to overwinter at
the California coast or mountains of
central Mexico. Monarch populations
have steeply declined over the last
two decades and researchers cite the
loss of milkweed plants (Asclepias
spp.) as a significant factor.

Beginning in late winter and con-
tinuing into early autumn, a female
butterfly lays one egg on the leaf of a
milkweed that subsequently becomes
the caterpillar’s sole food source until
a chrysalis is formed. Upon emer-
gence, the adult butterfly feeds on
nectar from flowers of many kinds of

plants (e.g., asters, buckbrush, man-
zanita, rabbitbrush, sunflowers, this-
tles and willows).

Despite the milkweed importance,
these hardy wildflowers are being
eradicated on a broad scale, especially
as agriculture intensifies and herbi-
cide-resistant crops become more
widespread. Monarch researchers
pinpoint identification and protection
of existing milkweed stands, along
with the large scale restoration of
milkweed populations, as critical in
reversing this decline.

Milkweeds are perennials and
most species die back to the ground
for winter. Milkweeds provide food
and shelter for other butterfly species
plus moths, bees, and hummingbirds.
At least seven species of milkweed are
native to the Pacific Northwest (see
Table 1). The authors of this publica-
tion expressly recommend protecting
or planting nectar and milkweed
species native to your site. They also
identify online references for plant
species identification, individual state
guides for Oregon and Washington,
reporting monarch and milkweed
occurrences, and a directory of milk-
weed seed vendors. (Reviewer Note:
To select seed suitable for your site,
choose from those Table 1 species
known in your county.)

TreeSmarts: Forest Research You Can Use
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2016 Annual Meeting celebrating
the 2015 Outstanding Tree Farmer

of the Year and American Tree
Farm System 75th Anniversary

June 9, 10, and 11 • Baker City, Oregon
Sustaining Family Forests for 75 Years

Yesterday, Today and Tomorrow

More information at:

www.oswa.org  •  jimjamesoswa@yahoo.com
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Field Guide for Danger Tree
Identification and Response, authored
by R. Toupin, G. Philip, T. Erkert,
M. Barger, and Pacific Northwest
Region—USDA Forest Service. 2008.
Publication R6-NR-FP-PR-01-08.
64 pgs. Online at: fs.usda.gov/
Internet/FSE_DOCUMENTS/fsb-
dev2_ 025069.pdf. (1.44 Mb)

These guidelines apply to any for-
est activity, at any location, including
roads through forested areas, and are
based on native tree species in
Oregon and Washington. They are
not intended for developed sites.
Oregon and Washington, as well as
the federal Occupational Safety &
Health Administration (OSHA),
have administrative rules about dan-
ger trees. An employer has the
responsibility to identify and mitigate
hazards to workers from danger trees.
Before work starts, and as often as
necessary, a qualified person must
evaluate danger trees within reach of a
work area to determine if they pose a
hazard to personnel. If a danger is
identified, the tree(s) must be felled or
the work must be arranged to mini-
mize danger to workers. This field
guide provides valuable details about
that process.

Field Guide for Hazard-Tree
Identification and Mitigation on
Developed Sites in Oregon and
Washington Forests, authored by G.M.
Filip, J. Biro, K.L. Chadwick, D.J.
Goheen, E.M. Goheen, J.S. Hadfield,
A. Kanaskie, H.S.J. Kearns, H.M.
Maffei, K.M. Mallams, D.W. Omdal,
A.L. Saavedra, and C.L. Schmitt.
2013. Publication R6-NR-TP-021-
2013. 120 pgs. Online at: fs.usda.gov/
Internet/FSE_DOCUMENTS/
stelprd3799993.pdf. (1.72 Mb)

This guidebook is for identifying
and mitigating hazard trees in and
around developed sites, such as camp-
grounds, picnic areas, ski areas, boat
launches, parking lots, trailhead park-
ing areas, and buildings. Developed
sites should have a thorough, systemat-
ic survey by knowledgeable inspectors
due to the long-term exposure and
high target value of people and proper-
ty. Such sites should be frequently visit-

ed and trees of concern documented,
treated or retained, and periodically
monitored. Obviously, the information

herein is also useful at private land
developments. ■

 

 



DEAR TREEMAN, I attended your
pond class in Lane County. After sit-
ting through your lecture and learn-
ing about the permits required to
build a pond, I am now wondering if
it is worth the effort. You didn’t
explain the easy way around all of
this is to say you’re developing a rock
pit or something like that, and then
let the hole fill with water. Then you
have a pond without going through
all the regulations. —Tom

DEAR TOM, “Lecture?” Sounds like the
imperious parent’s diatribe to the
recalcitrant child. After speaking with
a number of Oregon’s watermasters,
the answer is about as clear as the
water in that pond you “accidently”
created. In the case of water storage,
size matters. If we’re talking a few
thousand gallons of water, then
you’ve got a sump. If we’re talking a
few acre-feet of water, then it is going
to be rather difficult to tell the water-
master your project went awry and
all of a sudden you created a reser-
voir capable of sustaining fish.

Whether by accident or intent (be
glad intent is difficult to prove in the
courts), if the end result is a reservoir,
a permit will be required to use the
water in any fashion...possibly the
reason your project is now “under
water?” If it looks like a duck (pond),
swims like a duck (pond) and quacks
like a duck (pond), then it probably is
a duck (pond)...according to James
Whitcomb Riley. A derivative of the
expression can be found in Treeman’s
Commandments: a spade’s a spade:
certainly more succinct. You’re on
your own with this one. —Treeman

DEAR TREEMAN, When are you going
to write about hoarfrost? —Brig

DEAR BRIG, Well, how ‘bout right
now. There are several types of frost:
delicate branched patterns of ice crys-
tals that may form in humid air condi-
tions when temperatures fall below
freezing. The size of crystals—an ele-
ment in determining type—con-
tained within frost depends upon

temperature, the
amount of time it
has to accumulate
and the amount
of water vapor.

Additionally, as
temperatures decline, the types of
frost increase. There is white frost,
which forms when there is a relative
humidity above 90 percent and a
temperature below 18 F. White frost
grows against the wind direction
because the air from windward has a
higher humidity than leeward. White
frost resembles a heavy coating of
hoarfrost with big, interlocking crys-
tals, usually needle-shaped.

Window frost (also fern frost or ice
flowers) forms when a glass pane is
exposed to very cold air on the out-
side and warmer, moderately-moist
air on the inside. Advection frost (also
wind frost) refers to tiny ice spikes
that form when extremely cold winds
blow over branches of trees and
other surfaces, usually forming
against the direction of the wind.

Technically, black frost (also killing
frost) is not frost at all, because it occurs
when humidity is too low for frost to
form, but the temperature falls so low
that plant tissues freeze and die,
becoming blackened, hence the term
black frost. Rime frost is a type of ice
formation that occurs quickly and in
conjunction with high humidity and
winds. Once again, it is not a type of
frost because it involves droplets of
water, which calls for some clarification.

Frost is to dew as snowflakes are
to raindrops. When water vapor con-
denses into liquid water, you get rain-
drops and dew. When water vapor
condenses directly into ice, then you
get snowflakes and frost: snowflakes
are not frozen raindrops and frost is
not frozen dew.

Hoar comes from Old English “har”
meaning gray, venerable, old and
showing signs of age: the context to
frost that makes trees and bushes
look like white hair. When frost forms
as minute ice crystals covering the
ground, we call it plain ol’ frost, but
sometimes the crystals grow larger

and are called hoarfrost crystals.
Hoarfrost (also radiation frost or

pruina) may have different names in
relation to where it forms:“air hoar”
(above the ground),“surface hoar”
(deposits on frozen surfaces),“cre-
vasse hoar” (in crevasses when there
is no wind), and “depth hoar” (in cavi-
ties beneath snow banks).

Hoarfrost crystals are deposited
on the ground or loosely attached to
exposed objects. They form on cold,
clear nights when the relative humid-
ity in supersaturated air is greater
than 100 percent. The formation of
hoarfrost is similar to the formation
of dew: dew occurs in above freezing
temperatures and frost occurs in
below freezing temperatures.
However, hoarfrost does not require
high humidity in all locations (air,
ground and sub-surface).

Changes in relative humidity may
originate from the ground, or what’s
on it, as well as the air. A calm, dry
night may see increases in the mois-
ture content in the air when snow on
the ground warms enough during
the day to start to melt: some of the
liquid water evaporates, which
increases the humidity within the
snowpack. At night, the surface of the
snow cools faster than the interior of
the snowbank, creating humid air at
the surface, and contributing to the
growth of hoarfrost crystals.

There is a common denominator
with all frosts, and that is the reaction
of those of us who come in physical
contact with the phenomenon. Not-
too-extreme temperatures may be “a
tad bit nippy.” For those days requir-
ing an effort to endure,“colder than a
well-diggers butt in the Klondike”
may be an appropriate response. And
then we call it a day when it’s “colder
than blue hell!”—Treeman

Steve is the interim timber harvesting
specialist with OSU Extension.
Previously, he was the agent for Lane
County and Douglas County. He is
native to the area, a woodland owner
and has worked in various capacities a
number of years in the logging industry
before returning to graduate school
and a second career with OSU Forestry
Extension. He can be reached at
steve.bowers@oregonstate.edu.

Tips From The Treeman
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Steve Bowers
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What if a wildfire is coming my way?
If you have an evacuation plan,

now is the time to implement it. If
you don’t, you will need to create and
implement an evacuation plan on the
fly. First, get updates (via television or
radio) on the fire’s location and the
direction it is heading from local fire
agency, Sheriff or emergency manage-
ment personnel. If the fire is close and
bearing down on your property, gath-
er your important papers, medica-
tions, photos, pets, and several days’
worth of clothing. Before leaving,
make sure all your windows, doors
and vents are shut. Check in at a Red

Cross Center if one has been set up,
even if you don’t plan to stay there.
Provide them with your contact infor-
mation. Call relatives or close friends
to let them know you are okay and
where you plan to stay. Don’t return
to your home until emergency person-
nel have said it is safe to do so.

If the wildfire is several miles away
but is coming towards your home and
property, you may have some time to
do some fire prepping before you
evacuate. First, gather all your impor-
tant papers, and other items and place
them in your vehicle. Have your vehi-
cle outside, gassed up and facing out-
ward. If you have a deck or patio,
clear off any furniture, gas grills, fire-
wood, or anything else that might
catch an ember and combust. Place
these items out on the lawn far away
from your home or in a garage or
shop. Place a ladder outside your
home so that firefighters have access
to your roof. Attach hoses to outside
faucets. Fill up garbage cans of water
for firefighters and leave them outside
your home. Inside your home, move
your furniture away from windows
and if you have light, flimsy drapes,
remove them from the windows as
radiant heat can ignite them. If you
have an irrigation system and it is
gravity-fed from a cistern, you can
turn it on just before you leave to wet
down the landscape around your

home. If you have livestock or other
large animals, get help in moving
them to a safe location. Evacuate and
don’t return to your property until it
is safe to do so.

Summary
Setting up your forest property to

resist fire is a long term venture.
However, it will pay dividends when
fire threatens your property.
Improving access and water sources,
and reducing the amount and chang-
ing the arrangement of fuel, can
increase the fire-resistance of your
woodland. Research and recent post-
fire studies have documented changes
in fire behavior (reduced fire intensity)
when wildfires encounter areas where
fuels have been removed and fire-
resistant trees have been left. Again,
slash cleanup is essential.

Reducing the risk from wildfire on
your woodland entails a lot of hard
work and some strategic thought.
Therefore, it is important to prioritize
treatment areas and think from the
ground up. First, remove surface fuels
(slash and other accumulated debris).
Second, remove ladder fuels (small
trees, shrubs, others). Third, thin to
keep tree crowns from overlapping,
leaving the larger, more fire-resistant
trees and tree species. Fourth, have an
evacuation plan and implement it
before the fire is bearing down on
your property. Lastly, you’ve heard of
the saying, “no man is an island.”
Fuel reduction is a lot of work. If you
can get your neighbors motivated to
do the same, work with them to share
labor and equipment costs, treating
the highest priority areas first for your
mutual benefit. The larger the treated
area the more effective it will be in
reducing the detrimental effects of
wildfire. Now is the time to begin this
work. Be safe out there! ■

STEPHEN A. FITZGERALD is the
Extension silviculture and fire special-
ist, and director of the OSU Research
Forests, stationed in Corvallis, Ore.
He can be reached at 541-737-3562 or
stephen.fitzgerald@oregonstate.edu.
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Preparing for Wildfire on
Your Property
continued from page 25

Figure 5. Implement your evacuation plan
before the fire is bearing down on your
property.
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