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2006 WASHINGTON FOREST HEALTH HIGHLIGHTS 
 

General Forest Conditions  

The USDA Forest Service Forest Inventory and Analysis (FIA) program measures and monitors 
Washingtonôs forests for current forest condition, growth, and trends. They remeasure a portion 
of a statewide grid of permanent plots annually. They also analyze remotely sensed data such as 
aerial photographs.  

FIA information indicates that Washington has approximately 22 million acres of forest land which are 
mostly dominated by conifer species such as Douglas-fir, western hemlock and ponderosa pine. Red 
alder, big leaf maple and cottonwood are the most prevalent broadleaf species. Forests are classified by 
"forest type" named for the dominant tree on the site. 

 

Map of Washingtonôs Eco-Regions 
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In addition to the number of acres covered, forests are also measured by the volume of wood present. A 
ñcubic footò of wood represents a piece of wood that is one foot tall, one foot wide, and one foot thick. For 
example, an eight-inch diameter log that is ten feet long contains about 3.5 cubic feet of wood.  
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The live trees in Washingtonôs forests total approximately 72,256 million cubic feet of wood. Sixty percent 
of this wood is Douglas-fir (29,514 million cubic feet, 40.8%) and western hemlock (13,904 cubic feet, 
19.2%). The major eastern Washington conifers are ponderosa pine, grand fir and western larch. The 
relatively dry eastern Washington forests contain much less wood because they have fewer, smaller trees 
and cover less land area.  

Forest Mortality: As most forest trees continue to grow, a few also die. The ratio of mortality (death) to 
growth provides information on whether forests are increasing or decreasing in different ways. If growth is 
greater than mortality then this ratio is greater than one and the forest volume is increasing. If growth 
equals mortality then this ratio equals one, and the forest volume is unchanged. If mortality is greater than 
growth then this ratio is less than one, more trees are dying and the forest live volume is decreasing.  

 

http://www.wadnr.gov:81/htdocs/rp/forhealth/2004%20Highlights/2004highlights/wagrowmort.jpg
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FIA data indicate that some forest types are increasing in volume and some are declining. The average 
ratio of mortality to net growth in Washington, outside national, state, and municipal parks is 2.68, 
indicating that growth is more than twice as large as mortality. In Douglas-fir, western hemlock, western 
red cedar and big leaf maple forests, growth is about four times mortality. Lodgepole pine, grand fir and 
mountain hemlock forests have growth that is about equal to mortality. Mortality exceeds growth in 
Engelmann spruce and subalpine fir forests.  

In addition to those removed by logging and land clearing, trees are also killed by insects, diseases, fire, 
wind and a variety of other agents. In western Washington, when the cause of death could be 
determined, it was most often attributed to physical damage or fire, weather damage, and root disease. In 
eastern Washington trees were most often killed by physical damage or fire, bark beetles, and root 
disease.  
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Land Conversion: Changing forest land to non-forest uses such as urbanization is of great concern in 
Washington. Recent FIA measurements provide the following conversion estimates. They indicate that 
forest land conversion rates were higher in the 1990ôs than the 1980ôs and that private timberland is being 
converted at a higher rate than public lands. 

Conversion Estimates 1980-1990 1990-2001 

Percent of private timberland converted to nonforest:  2.83 3.28 

Percent of non-National Forest converted to nonforest:  1.87 2.12 

Percent of all forestland converted to nonforest:  1.19 1.33 
 

Laws and policies limit the sale or reduction of the state and federal forest land base so the number of 
publicly owned forested acres tends to remain fairly constant. Some categories of forest land are adjusted 
when general forest is shifted to preserved status, but the forest condition itself persists. 

In Washington, there have been major changes in the pattern of private forest land ownership in recent 
years as large timber companies have sold large tracts of land to small private landowners. This can 
result in a loss of forest land to roads and development, reduced timber production, wildlife habitat 
fragmentation, and increased cost for landowner services such as road maintenance and fire protection. 
Small privately owned forest lands are considered most at risk of conversion to non-forest uses such as 
development because of their proximity to existing urban areas, popularity of woodland home sites, and 
diversity of owner objectives. Additional information will be available as the patterns are measured in 
future years. 

For more information go to: http://www.treesearch.fs.fed.us/pubs/9865 

2006 Survey Results 

Washington has about 21 million acres of forestland. In 2006, almost 2 million acres of this land 
contained elevated levels of tree mortality, tree defoliation or foliar diseases. This is a substantial 
decrease from 2005 which had over 2.5 million acres with mapped damage and is similar to 2004 
and 2003 which each had about 1.9 million acres of forestland affected. 

¶ Almost 4 million trees were recorded as recently killed. This is just over half of the 7.3 million 
trees recorded as recently killed in 2005, but still up from prior years when 3.0 and 1.8 million 
trees were recorded in 2004 and 2003, respectively. 
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¶ Western spruce budworm activity showed another dramatic increase in activity along the eastern 
slopes of the North Cascades, most notably in Chelan and Okanogan counties. Numerous small 
ñhotspotsò were mapped in many areas of Northeastern Washington for the first time in many 
years. 

¶ Mountain pine beetle activity continues at epidemic levels along the eastern slopes of the 
Cascades although the number of trees killed has gone down from last year. This, at least 
temporarily, breaks the steady rise of pine beetle activity over the past several years. Pine bark 
beetle populations continue to rise throughout Northeastern Washington, and activity in high 
elevation whitebark pine continues to increase. 

Aerial Survey Overview 

The Washington Department of Natural Resources and USDA Forest Service strive to help 
landowners identify and manage forest insect and disease problems.  

An annual, aerial sketch mapping survey is the key to monitoring forest insect and disease activity levels 
across the state. The survey is flown at 90-130 mph, about 1,500 feet above ground level. In recent years 
we have incorporated a new digital system utilizing GPS linkup with touch screens for recording damage. 
We have been consistently incorporating newer and better satellite imagery as well. 

Two observers (one on each side of 
the plane) look out over a two-mile 
swath of forestland and mark either on 
a digital touch screen or on a paper 
map groups of recently killed or 
defoliated trees. 

They then record a code for the agent 
that likely caused the damage (usually 
inferred from the size and species of 
trees and the pattern or ñsignatureò of 
the damage) and the number of trees 
affected. Usually not every tree in the 
indicated area is affected or killed.  No 
photos are taken. 

 

The results are then made available to interested landowners as maps, electronic data, and summary 
reports. Covering nearly all of Washingtonôs forests with the aerial survey costs only about 1/3 of a cent 
per acre (thatôs three acres for a penny!).  

Here is the breakdown of the acres flown during the survey in 2006:  

¶ Federal =9,488,642 
¶ Tribal = 1,570,955 
¶ State = 2,128,965 
¶ Private = 7,015,755 
¶ Washington total = 20,204,317 

These maps and reports produce excellent trend information and historical data. Moreover, they 
represent a great tool for a quick look at what could be going on in your neck of the woods. 

Survey maps are now available almost as soon as they are flown! Just go to: 
http://www.fs.fed.us/r6/nr/fid/as/quad06/index.shtml and click on the map you want to view. These pages 
can take one to several minutes (depending on your connection speed) to load because they are memory 
intensive. From there you can plot out the entire map or you can zoom in and view an area of particular 
interest. This resource can provide timely information for pest evaluations and forest management work. 
 
For cartographers or GIS users, this data set is available at: http://www.fs.fed.us/r6/nr/fid/as/index.shtml  



Page 8 of 31 

It is also available for employees of the Department of Natural Resources via our Citrix Quick Data 
Loader under Forest Disturbance. 
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Historical data going back to 1980 are also available on request.  

**NEW PUBLICATION** An new Field Guide to the Common Diseases and Insect Pests of Oregon 
and Washington Conifers, produced by the US Forest Service Pacific Northwest Region, is now 
available. It is a comprehensive guide full of superb color photos.  Search for:  Goheen, E.M. and E.A. 
Willhite.  2006.  Field Guide to Common Diseases and Insect Pests of Oregon and Washington Conifers.  
R6-NR-FID-PR-01-06.  USDA Forest Service, Pacific Northwest Region.  327 pages. 

Forest Susceptibility  

Several key factors influence forest susceptibility to insects and diseases: 

¶ Mild winter temperatures enhance insect pest overwintering success. 
¶ Droughty summer conditions stress host trees and make them more susceptible to pathogens.  
¶ Outbreak populations of insect pests already occur throughout much of Eastern Washington.  
¶ Stand stocking levels need to balance site conditions. Overcrowded forests are more vulnerable 

to damage.  
¶ Tree species composition should favor drought tolerant pine and larch rather than Douglas-fir and 

true fir.  

Predicted forest disturbance trends:  

¶ Forests in Eastern Washington are generally overstocked with too much fir and not enough 
drought tolerant pine, due primarily to past harvesting practices and fire exclusion. 

¶ The absence of severe winter weather increases the survival rate of insect pests.  
¶ Repeated summer droughty conditions the last several years stress host trees and make them 

susceptible to pathogens.  
¶ Current outbreaks of bark beetles and defoliating insects are likely to continue and become more 

severe in many places. 

Disclaimer 

Aerial observers are familiar with forest trees, insects and diseases. They are trained to recognize various 
pest signatures. There is always at least one observer in the plane who has three or more years of sketch 
mapping experience. However, it is very challenging to quickly and accurately identify and record damage 
observations. Aerial survey does not allow much time for second-guessing or second chances. Mistakes 
occur. Sometimes the wrong pest is identified. Sometimes the mark on the map is off target. Sometimes 
damage is missed. Our goal is to correctly identify and accurately map within ¼ mile of the actual location 
at least 70% of the time. Ground checking and landowner feedback generally indicate excellent success 
at detecting major occurrences of insect and disease activity. Please provide us feedback if you 
encounter errors or have problems obtaining the maps or data. 

Diseases 

Sudden Oak Death (SOD) 
Phytophthora ramorum  

Phytophthora ramorum (P. ramorum), the causal agent of Sudden Oak Death (SOD), ramorum leaf 
blight, and ramorum dieback, is responsible for killing native oak and tanoak trees in California 
and Oregon. Western Washington is at high risk for SOD due to the presence of known P. 
ramorum hosts in the natural environment, suitable climatic conditions (extended periods of 
moist weather and mild temperatures) and the presence of nurseries receiving positively 
identified P. ramorum host stock. 

Phytophthora ramorum was found in 25 western Washington nurseries in 2004, 16 nurseries in 2005, and 
12 nurseries in 2006. This organism was brought to the Washington nurseries on plants (mostly camellia, 
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rhododendron, pieris, and viburnum) shipped from other states. The infected plants within the nurseries 
were destroyed to prevent further spread of the organism. 

As more is learned about this pathogen, the list of hosts susceptible to the disease continues to grow. 
Sudden Oak Death suggests that the disease primarily affects oak trees, however, our only native oak 
species, Oregon white oak, is not highly susceptible. Native plant species in Washington that are hosts of 
P. ramorum include, but are not limited to:  

¶ rhododendron 
¶ big leaf maple 
¶ vine maple 
¶ Douglas-fir 
¶ grand fir  
¶ Pacific yew  
¶ cascara  
¶ evergreen huckleberry 
¶ Pacific madrone 
¶ manzanita 
¶ Woods' rose 
¶ maidenhair fern  
¶ salmonberry 
¶ poison oak 
¶ Oregon ash 
¶ pink honeysuckle 

For a complete host list go to: http://www.aphis.usda.gov/plant_health/ 

For SOD Photos go 

to:http://www.wadnr.gov:81/htdocs/rp/forhealth/2006highlights/sodhostphotos.pdf 

 

 

¶ false Solomon's seal 
¶ California hazelnut 
¶ American cranberry 
¶ California wood fern 

 
Shoot die-back on Douglas-fir caused by 
Phytophthora ramorum on Douglas-fir in 
California. Notice how it looks much like frost 
damage.  

 

Surveys were conducted in 2003, 2004, 2005 
and 2006 to try and detect this exotic pathogen 
in Western Washington. Susceptible and 
potential host plant materials were examined 
around the perimeters of nurseries, in state 
parks, national forests, and general forested 
areas. In 2005 and 2006, aquatic monitoring 
plots were established to try and detect P. 
ramorum in flowing waters. 

Since 2003, 100 nursery perimeters, 79 
general forest, and 21 aquatic areas have 
been surveyed by DNR. A total of 1,071 
susceptible and potential host plant material 
samples were collected and sent to the 
Washington State Department of Agriculture's 
plant pathology laboratory for analysis. 

In January 2006, P. ramorum was found outside of one Washington nursery. The nursery previously 
contained positive P. ramorum plant stock and pest eradication efforts had been taken. However, the 

http://www.wadnr.gov:81/htdocs/rp/forhealth/2006highlights/sodwa2006.gif
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pathogen still spread outside of the nursery through movement in stream water. Monitoring and detection 
surveys for this pathogen have been underway in efforts to prevent its spread outside of the stream. 

Until 2006, P. ramorum had not been detected in DNR surveys and has not been detected since. 
Monitoring of P. ramorum continues throughout Western Washington.  

For additional information go to this website http://www.fs.fed.us/r6/nr/fid/widweb/wid-rd.shtml#rd-7 
 

Root Disease 

Root diseases, caused by fungi that eat the roots of living trees, are an important forest health 
problem in Washington. They kill trees, slow tree growth and can persist to infect new trees until 
decaying roots and stumps rot away. Often, affected trees tend to blow over before they die. The 
most important root diseases in Washington are laminated root rot (Phellinus weirii), Armillaria 
root disease (Armillaria ostoyae), and Annosum root and butt rot (Heterobasidion annosum). 

Root diseases can be difficult to identify because they are underground or inside the treeôs tissues. 
Damage can develop over a long period of time, mimicking other causal agents such as drought or other 
types of root injury.  

Percent of Forested Sample Points with Root Disease  
Detected 

 

In a variety of recent comprehensive forest inventory plots, the USDA Forest Service Forest Inventory and 
Analysis group detected root disease on approximately 13% of forested sample points statewide. 

In 2004, a DNR ground survey of sites with scattered dead trees attributed in the aerial survey to ñBear 
Damageò revealed that 46% actually had root disease as the primary tree killer. 
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1,223 trees were examined in 2004. Primary mortality agents were fungi and bears. 

Annosum root and butt rot (Heterobasidion annosum) Study 

In 2004, the DNR began investigating the Heterobasidion annosum infections levels in fresh hemlock 
stumps on the Olympic Peninsula.  The stumps were inspected immediately following stand thinning and 
the following infection rates were found:  

¶ 83.3% with Annosum root and butt rot (186 stumps) 
¶ 17.7% without Annosum root and butt rot (40 stumps) 

The fresh stumps were treated with borax, a chemical used to prevent new Heterobasidion annosum 
infections. The hemlock stumps without H. annosum in 2004 (40 stumps) were re-inspected in 2006 to 
determine the effectiveness of the borax treatment. The following infection rates were found:  

¶ 25% with Annosum root and butt rot (10 stumps) 
¶ 75% without Annosum root and butt rot (30 stumps) 

 

Western hemlock stand used in study 
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Treatment of freshly cut stump with borax to try and prevent 
new infections 

 

 

Stump with Heterobasidion annosum 
caused decay 

For more information go to http://www.fs.fed.us/r6/nr/fid/pubsweb/rootdiseases.shtml 

Dwarf Mistletoe (Arceuthobium spp.) 

Dwarf mistletoes are parasitic plants that grow on Washington conifer trees. They slow tree 
growth, cause conspicuous growth deformities called witches brooms, and can kill trees. Some 
birds and animals use dwarf mistletoe plants and seeds for food or nest in the brooms. Dwarf 
mistletoe plants spread by emitting seeds that fall onto other hosts or are incidentally carried 
from tree to tree by birds and small mammals. The infections are slow to develop, but are very 
persistent. Aerial survey does not detect dwarf mistletoe infections or impacts. In recent years a 
variety of USDA Forest Service Forest Inventory and Analysis (FIA) projects have used ground 
surveys to assess dwarf mistletoe infection levels. 

Eastern Washington has several dwarf mistletoe species 
that are quite host specific. Western dwarf mistletoe 
(Arceuthobium campylopodum) infects ponderosa and 
lodgepole pine. Lodgepole pine dwarf mistletoe 
(Arceuthobium americanum) infects only lodgepole pine. 
Douglas-fir dwarf mistletoe (Arceuthobium douglasii) infects 
only Douglas-fir. Larch dwarf mistletoe (Arceuthobium laricis) 
infects western larch, subalpine fir and several other 
conifers. 

 

 
This young ponderosa pine is so infected 

with dwarf mistletoe that it will likely not live 
long 




